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B.Tech.  Electronics and Computer Engineering  

PROGRAM  EDUCATIONAL  OBJECTIVES  

 
After  few  years  of  graduation,  the  graduates  of  B.Tech.  ECM will:  

PEO1.  Pursue  higher  education  in  the  core  or  allied  areas  of  Electronics and Computer 

Engineering.  

PEO 2.  Develop into a productive and valued professional in industry /research by  

addressing the challenges in the core or allied areas of Electronics and 

Computer Engineering.  

PEO3.  Choose  entrepreneurial  career  in  the  core  or  other  fields  of  interest.  

PEO4.  Adapt to evolving technologies by upgrading knowledge and skills through  

lifelong  learning.  

 
PROGRAM  OUTCOMES  

 
On successful  completion  of  the  Program,  the  graduates  of  B.Tech.  ECM Program  will  be  able  

to:  

PO1.  Engineering  knowledge :  Apply  the  knowledge  of  mathematics,  science,  

engineering fundamentals, and an engineering specialization to the solution of  

complex  engineering  problems.  

PO2.  Problem analysis : Identify, formulate, review research literature, and analyze  

complex engineering problems reaching su bstantiated conclusions using first  

principles  of  mathematics,  natural  sciences,  and  engineering  sciences.  

PO3.  Design/development of solutions : Design solutions for complex engineering  

problems and design system components or processes that meet the speci fied  

needs with appropriate consideration for the public health and safety, and the  

cultural,  societal,  and  environmental  considerations.  

PO4.  Conduct  investigations  of  complex  problems :  Use research -based  knowledge  

and  research  methods  including  design  of  experiments,  analysis  and  

interpretation  of  data,  and  synthesis  of  the  information  to  provide  valid  

conclusions.  

PO5.  Modern  tool  usage :  Create,  select,  and  apply  appropriate techniques,  resources, 

and modern engineering and IT tools including prediction and modeling  to  complex  

engineering  activities  with  an  understanding  of  the  limitations.  

PO6.  The  engineer  and  society :  Apply  reasoning  informed  by  the  contextual  

knowledge to assess societal, health, safety, legal and cultural issues and the  

consequent  responsibilities  relevant  to  the  professional  engineering  practice.  

PO7.  Environment and sustainability : Understand the impact of the professional  

engineering solutions in societal and environmental contexts, and demonstrate  

the  knowledge  of,  and  need  for  sustainable  development.  

PO8.  Ethics :  Apply  ethical  principles  and  commit  to  professional  ethics  and  

responsibilities  and  norms  of  the  engineering  practice. \  
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PO9.  Individual and team work : Function effectively as an individual, and as a  

member  or  leader  in  diverse  teams,  and  in  multidisciplinary  settings.  

PO10.  Communication : Communicate effectively on complex engineering activities  

with  the  engineering  community  and  with  society  at  large,  such  as,  being  able  to  

comprehend  and  write  effective  reports  and  des ign  documentation,  make  

effective  presentations,  and  give  and  receive  clear  instructions.  

PO11.  Project  management  and  finance :  Demonstrate  knowledge  and  

understanding  of  the  engineering  and  management  principles  and  apply  these  to  

oneôs own work, as a member and leader in a team, to manage projects and in  

multidisciplinary  environments.  

PO12.  Life - long learning : Recognize the need for, and have the preparation and  ability  

to  engage  in  independent  and  life - long  learning  in  the  broadest  context  of  

technologi cal  change.  

 
 

 

PROGRAM  SPECIFIC  OUTCOMES  

 
On successful  completion  of  the  Program,  the  graduates  of  B.Tech.  ECM program  will  be  able  

to:  

PSO1 .  Design and develop intelligent electronic systems by integrating 

principles of embedded systems, digital electron ics, and software 

technologies to solve real -world problems in industry and 

automation.  

PSO2 .  Apply algorithms and techniques from computer science and data 

analytics to process signals, images, and large -scale data for 

applications in communication, healt hcare, and smart systems.  

PSO3 .  Analyze, design, and deploy secure communication and network 

systems by leveraging modern tools, protocols, and interdisciplinary 

knowledge from electronics and computer engineering.   
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B.Tech.  Electronics and Computer Engine ering  

(Regular -   4 Years Program)  

 
Basket  Wise  -  Credit  Distribution  

 

S.  No.  Basket  
Credits  

(Min.  -  Max.)  

1 SCHOOL CORE 50 -56  

2 PROGRAM CORE 45 -61  

3 PROGRAM ELECTIVE 24 -36  

4 SPECIALIZATION  ELECTIVE 12 -18  

5 UNIVERSITY  ELECTIVE 9-15  

TOTAL  CREDITS  Min.  160  

 

 

 

B.Tech.  Electronics and Computer Engineering  

(Lateral Entry -   3 Years Program)  

 
Basket  Wise  -  Credit  Distribution  

 

S.  No.  Basket  
Credits  

(Min.  -  Max.)  

1 SCHOOL CORE 20 -36  

2 PROGRAM CORE 45 -61  

3 PROGRAM ELECTIVE 24 -36  

4 SPECIALIZATION  ELECTIVE 12 -18  

5 UNIVERSITY  ELECTIVE 9-15  

TOTAL  CREDITS  Min.  120  
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School  Core  (50 - 56  Credits) ( Regular ï 4 Years  Program )  
 

 

 

Course  Code.  

 

 

Title  of  the  Course  

 
Lecture  

 
Tutorial  

 
Practical  

Project  

based  

Learning  
Credit  s 

 

 

Pre - requisite  
L T P S C 

22BS102 401  Engineering  Chemistry  3 -  2 -  4 -  

22EE102402  Fundamentals  of  Electrical  Engineering  2 -  2 -  3 -  

22CS102001  Programming  for  Problem  Solving  
3 -  2 -  4 

Logic Building Using  C 

(Anti - requiste)  

22CS102031  Logic Building Using  C  
3 -  2 -  4 

Programming  for  Problem  

Solving (Anti - requiste)  

22AI102401  Data  Structures  and  Algorithms  3 -  2 -  4 Programming  for  Problem  Solving  

22ME105401  Engineering  Drawing  -  1 2 -  2 -  

22AI105001  Design  Thinking  -  1 2 -  2 -  

22EC111002  Technology  Extension  for  Societal  Problems  -  -  -  4 1 -  

22EC111001  Internship  -  -  -  -  2 -  

22EC108001  Capstone  Project  -  -  -  -  10  -  

Language  Basket  (Min.  3  Credits  to  be  earned)  

22LG102401  English  for  Professionals  2 -  2 -  3 -  

22LG111001  English Language Proficiency  -  -  -  0 2 -  

22LG102402  Empo wering Your English  2 -  2  3 -  

22LG105402  Soft  Skills  -  -  2 -  1 -  

22LG101403  German  Language  2 -  -  -  2 -  

22LG101404  French  Language  2 -  -  -  2 -  

Mathematics  Basket  (Min.  9  Credits  to  be  earned)  

22MM101402  Multivariable  Calculus  and  Differential  Equatio ns 3 -  -  -  3 -  

22MM101404  Transformation  Techniques  and  Linear  Algebra  3 -  -  -  3 -  

22MM102404  Transformation  Techniques  and  Linear  Algebra  3 -  2 -  4 -  

22MM101406  Special  Functions  and  Complex  Analysis  3 -  -  -  3 
-  

22MM101405  Numerical  Methods,  Probabili ty  and  Statistics  3 -  -  -  3 -  
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Course  Code.  

 

 

Title  of  the  Course  

 
Lecture  

 
Tutorial  

 
Practical  

Project  
based  

Learning  
Credit  s 

 

 

Pre - requisite  
L T P S C 

Physics  Basket  (Min.  4  Credits  to  be  earned)  

22MM102452  Engineering  Physics  3 -  2 -  4 -  

22MM 102451  Applied  Physics  3 -  2 -  4 -  

Management  Basket  (Min.  3  Credits  to  be  earned)  

22CM101402  Principles  of  Business  Economics  and  

Accountancy  
3 -  -  -  3 

-  

22MG101401  Essentials  of  Leadership  2 -  -  -  2 -  

22MG101402  Organizational  Behaviour  2 -  -  -  2 -  

22MG101403  Project  Management  2 -  -  -  2 -  

Mandatory  Courses  (Min.  8  Credits  to  be  earned -  Earned  Credits  will  not  be  considered  for  CGPA  )  

22LG107601  Professional  Ethics  and  Human  Values  2 -  -  -  2 -  

22CE107601  Environmental  Science*  2 -  -  -  2 -  

22CE107 602  Disaster  Mitigation  and  Management   2 -  -  -  2 -  

22CE107603  Rural  Technology  2 -  -  -  2 -  

22LG107603  Spoken  English  -  1 2 -  2 -  

22LG107602  Essential  Life  Skills  for  Holistic  Development  2 -  -  -  2 -  

22AB107601  NSS Activities  -  -  -  -  2 -  

22AB107602  Yoga  -  -  -  -  2 -  

22AB107603  NCC Activities  -  -  -  -  2 -  

22MG107601  Innovation,  Incubation  and  Entrepreneurship  2 -  -  -  2 -  

22EE107601  Intellectual  Property  Rights  2 -  -  -  2 -  

22EE107602  Fundamentals  of  Research  Methodology  2 -  -  -  2 -  
 

*  Compulsory  Cours e 
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School  Core  (20 - 36  Credits) ( Lateral Entry ï 3 Years  Program )  
 

 

 

Course  Code.  

 

 

Title  of  the  Course  

 
Lecture  

 
Tutorial  

 
Practical  

Project  

based  
Learning  

Credit  s 

 

 

Pre - requisite  
L T P S C 

22BS102401  Engineering  Chemistry  3 -  2 -  4 -  

22EE102402  Fundamentals  of  Electrical  Engineering  2 -  2 -  3 -  

22CS102001  Programming  for  Problem  Solving  3 -  2 -  4 -  

 

22AI102401  

 

Data  Structures  and  Algorithms  
 

3 

 

-  

 

2 

 

-  

 

4 

-  

22ME105401  Engineering  Drawing  -  1 2 -  2 -  

22AI105001  Design  Thinking  -  1 2 -  2 -  

22EC111002  Technology  Extension  for  Societal  Problems  -  -  -  4 1 -  

22EC111001  Internship  -  -  -  -  2 -  

22EC108001  Capstone  Project  -  -  -  -  10  -  

22LG102401  English  for  Professionals  2 -  2 -  3 -  

22LG105402  Soft  Skills  -  -  2 -  1 -  

22LG101403  German  Language  2 -  -  -  2 -  

22LG101404  French  Language  2 -  -  -  2 -  

22MM101402  Multivariable  Calculus  and  Differential  Equations  3 -  -  -  3 -  

22MM101404  Transformation  Techniques  and  Linear  Algebra  3 -  -  -  3 -  

22MM101406  Special  Functions  and  Complex  Analysis  3 -  -  -  3 
-  

22MM101405  Numerical  Methods,  Probability  and  Statistics  3 -  -  -  3 -  

22MM102452  Engineering  Physics  3 -  2 -  4 -  

22MM1024 51  Applied  Physics  3 -  2 -  4 -  

22CM101402  Principles  of  Business  Economics  and  

Accountancy  
3 -  -  -  3 

-  

22MG101401  Essentials  of  Leadership  2 -  -  -  2 -  

22MG101402  Organizational  Behaviour  2 -  -  -  2 -  

22MG101403  Project  Management  2 -  -  -  2 -  
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Course  Code.  

 

 

Title  of  the  Course  

 
Lecture  

 
Tutorial  

 
Practical  

Project  
based  

Learning  
Credit  s 

 

 

Pre - requisite  
L T P S C 

Mandatory  Courses  (Min.  6  Credits  to  be  earned -  Earned  Credits  will  not  be  considered  for  CGPA  )  

22LG107601  Professional  Ethics  and  Human  Values  2 -  -  -  2 -  

22CE107601  Environmental  Science*  2 -  -  -  2 -  

22CE107602  Disaster  Mitigation  and  Management  2 -  -  -  2 -  

22CE107603  Rural  Technology  2 -  -  -  2 -  

22LG107603  Spoken  English  -  1 2 -  2 -  

22LG107651  STEP -  -  -  -  2 -  

22LG107602  Essential  Life  Skills  for  Holistic  

Development  
2 -  -  -  2 

-  

22AB107601  NSS Activities  -  -  -  -  2 -  

22AB107602  Yoga -  -  -  -  2 -  

22AB10760 3 NCC Activities  -  -  -  -  2 -  

22MG107601  Innovation,  Incubation  and  

Entrepreneurship  
2 -  -  -  2 

-  

22EE107601  Intellectual  Property  Rights  2 -  -  -  2 -  

22EE107602  Fundamentals  of  Research  Methodology  2 -  -  -  2 -  
 

*  Compulsory  Course  
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Program  Core (45 - 61  Credits)   
 

 

Course Code  

 

Title  of the  Course  

 
Lecture  

 
Tutorial  

 
Practical  

Project  

based  
Learning  

 
Credits  

 

Pre -

requisite  L T P S C 

22CS102002  Python  Programming  3 -  2 -  4 -  

22EE102403  Network  Analysis  
3 -  2 -  4 

Fundamentals  of  Electrical  

Engineerin g 

22EC102001  Semiconductor  Devices  and  Circuits  3 -  2 -  4 -  

22CS102032  PROBLEM SOLVING THROUGH JAVA  
3 -  2 -  4 

Object Oriented Programming 

Through Java  

22EC102003  Linear  IC  Applications  3 -  2 -  4 Semiconductor  Devices  and  Circuits  

22EC102010  Digital  Design  3 -  2 -  4 -  

22EC104002  Electronic  Circuit  Analysis  and  Design  3 -  2 4 5 Semiconductor  Devices  and  Circuits  

22AI101001  Discrete  Mathematical  Structures  3 -  -  -  3 -  

22EC101005  Signals  and  Systems  3 -  -  -  3 
Transformation  Techniques  and  
Linear  Algebra  

22CB102002  Computer  Networks  3 -  2 -  4 
-  

22CS102003  Data  Structures  3 -  2 -  4 -  

22AI102001  Operating  Systems  3 -  2 -  4 -  

22EC104009  Digital  Signal  Processing  2 -  2 4 4 Signals  and  Systems  

22EC103011  VLSI  System  Design  3 -  -  4 4 Digital  Design  

22EC101 012  Computer  Organization  3 -  -  -  3  

22EC104013  Microcontroller  and  Interfacing  3 -  2 4 5 -  

22CS102005  Database  Management  Systems  3 -  2 -  4 
-  
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Program  Elective  (24  -  36  Credits)  
 

 

Course  

Code  

 

Knowledge 

Area  

 

Title  of  the  Course  

 
Lecture  

 
Tutorial  

 
Pra ctical  

Project  
based  

Learning  

 
Credits  

 

Pre - requisite  

L T P S C 

22CS102008  

Programming  

Languages  

Mobile Application Development  3 -  2 4 5 Object Oriented Programming 

through Java  

22AI104002  Object Oriented Programming Through 

Java  
3 -  2 4 5 

Program ming for Problem 

Solving  

22CS102007  Linux Programming  3 -  2 -  4 Programming for Problem 

Solving  

22IT104001  Web Technologies  3 -  2 4 5 Object Oriented Programming 

through Java  

22IT101001  Software 

Development  
Software Engineering  3 -  -  -  3 -  

22CS103001  Object Oriented Modelling and Design  3 -  -  4 4 Software Engineering  

22CS101008  Software Architectures  3 -  -  -  3 Software Engineering  

22EC101135   

Electronics  

Sensors and measuring instruments  3 -  -  -  3 -  

22EC102015  Nanostructures and Nanotechnology  
3 -  2 -  4 

Engineering Physics, 
Engineering 
Chemistry  

22EC101016  Microelectromechanical Systems  3 -  -  -  3 -  

22EC101137  Automotive Electronics  3 -  -  -  3 -  

22EC104017  

Embedded 
Systems  

Embedded Systems  
3 -  2 4 5 

Microcontroller and 

Interfacing  

22EC104018  Advanced Microcontrollers  
3 -  2 4 5 

Microcontroller and 

Interfacing  

22EC101019  FPGA Architectures and Applications  3 -  -  -  3 VLSI System Design  

22EE101406   

Signal 

Processing  

Linear Control Systems  3 -  -  -  3 Signals and Systems  

22EC104026  Image Proces sing  3 -  2 4 5 -  

22EC102028  
IoT  

Internet of Things and Applications  3 -  2 -  4 -  

22AI101402  Introduction to Soft Computing  3 -  -  -  3  

22DS102003  

Data Science  

Data Visualization  3 -  2 -  4 Python Programming  

22AI101017  Data Mining  3 -  -  -  3 Database Man agement 

Systems  

22IT102003  Cloud Computing  3 -  2 -  4 -  
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22CS101005   

Computing & 

Security  

Distributed Systems  3 -  -  -  3 -  

22CB102001  Cryptography and Network Security  3 -  2 -  4 Computer Networks  

22CB101001  Cyber Security Essentials  3 -  -  -  3 -  

22AI10 2002  

Intelligent 

Computing  

Artificial Intelligence  3 -  2 -  4 -  

22AI102003  Machine Learning  3 -  2 -  4 -  

22AI101020  Pattern Recognition Techniques  3 -  -  -  3 Numerical Methods, 

Probability and Statistics  

22CS102002  

Skill 

Programming  

Python programming  
3 -  2 -  4 

Problem S olving Through 

Python (Anti -Requisite)  

22CS102034  Problem Solving Through Python  
3 -  2 -  4 

Python programming (Anti -

Requisite)  

22CS102036  Data Structures and Algorithms with 

Python  
3 -  2 -  4 

Data Structures and 

Algorithms  
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Specialization  Elective  (1 2  ï 18  Credits)  
 

 

Course  

Code  

 

Knowledge  

Area  

 

Title of the  Course  

 
Lecture  

 
Tutorial  

 
Practical  

Project  
based  

Learning  

 
Credits  

 

Pre - requisite  

L T P S C 

22AI101010  

Artificial 

Intelligence 

and Machine 

Learning  

Nature Inspired Algorithms  3 -  -  -  3 Dif ferential Equations 

and Multivariable 

Calculus  

22AI102006  Deep Learning  3 -  2 -  4 Machine Learning  

22AI101021  Generative AI  3 -  -  -  3 Machine Learning  

22AI101015  AI for Robotics  3 -  -  -  3 Artificial Intelligence  

22DS104001  

Data Science  

Data Analyti cs 3 -  2 4 5 Data Mining  

22DS101004  Predictive Analytics  3 -  -  -  3 -  

22DS102008  Business Intelligence Tools  3 -  2 -  4 -  

22DS102002  Big Data Technologies  3 -  2 -  4 
Database Management 

Systems  

22CB102005  Computer 

Networks & 

Security  

Ethical Hacking  3 -  2 -  4 Computer Networks  

22CB101011  Cloud Security  3 -  -  -  3 Cloud Computing  

22CB104001  Cyber Forensics and Investigation  3 -  2 4 5 Computer Networks  

22EC102033   

Embedded 

Systems  

Embedded Programming  3 -  2 -  4 
Microcontroller 
and Interfacing  

22EC101 034  Hardware -Software  Co-design  3 -  -  -  3 Embedded  Systems  

22EC101035  Real  Time  Systems  3 -  -  -  3 
 

22EC103040   

Signal 
Processing  

Machine Learning for Signal Processing  3 -  -  4 4 Digital  Signal  Processing  

22EC101041  Adaptive  Signal  Processing  3 -  -  -  3 Digital  Signal  Processing  

22EC102118  Biomedical  Signal  Processing  3 -  2 -  4 Digital  Signal  Processing  

22EC101042   

IoT  
IoT  System  Architecture  and  Protocols  3 -  -  -  3 -  

22EC101043  Smart  IoT  Applications  
3 -  -  -  3 

IoT  System  Architecture  
and  Protocols  
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University  Elective  (9 - 15  Credits)  
 

 

Course  Code  

 

Title  of the  

Course  

 
Lecture  

 
Tutorial  

 
Practical  

Project  
based  

Learning  

 
Credits  

 

Pre - requisite  
L T P S C 

22EC101701  AI  in  Healthcare  3 -  -  -  3 -  

22CM101701  Banking  and  Insurance  3 -  -  -  3 -  

22DS101701  Bioinformatics  3 -  -  -  3 -  

22BS101701  Biology  for  Engineers  3 -  -  -  3 -  

22LG101701  Business  Communication  and  Career  Skills  3 -  -  -  3 -  

22LG101702  Quantitative Aptitude and Verbal Ability  3 -  -  -  3 -  

22LG101703  Logical Reasoning and Recruitm ent  Essentials  3 -  -  -  3 -  

22CE101701  Civil  Engineering  and  The Society  3 -  -  -  3 -  

22SS101701  Constitution  of  India  3 -  -  -  3 -  

22CM101702  Cost  Accounting  and  Financial  Management  3 -  -  -  3 -  

22CB101701  Cyber  Laws  and  Security  3 -  -  -  3 -  

22EE101701  Electrical  Safety  and  Safety  Management  3 -  -  -  3 -  

22MG101701  
Entrepreneurship  for  Micro,  Small  and  
Medium  Enterprises  3 -  -  -  3 -  

22CE101702  Environmental  Pollution  and  Control  3 -  -  -  3 -  

22EC101702  Essentials  of  VLSI  3 -  -  -  3 -  

22CB101702  Introdu ction  to  Ethical  Hacking  3 -  -  -  3 -  

22CB101703  Forensic  Science  3 -  -  -  3 -  

22SS101702  Gender  and  Environment  3 -  -  -  3 -  

22ME101701  Global  Strategy  and  Technology  3 -  -  -  3 -  

22EE101704  Green  Technologies  3 -  -  -  3 -  

22ME101702  Human  Resource  Manage ment  3 -  -  -  3 -  

22SS101703  Indian  Economy  3 -  -  -  3 -  

22SS101704  Indian  History  3 -  -  -  3 -  

22SS101705  Indian  Tradition  and  Culture  3 -  -  -  3 -  

22EC101703  Instrumentation  in  Industries  3 -  -  -  3 -  

22EC101704  Introduction  to  Nanotechnology  3 -  -  -  3 -  

22AI101702  Introduction  to  Artificial  Intelligence  3 -  -  -  3 -  
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Course  Code  

 

Title  of the  

Course  

 
Lecture  

 
Tutorial  

 
Practical  

Project  
based  

Learning  

 
Credits  

 

Pre - requisite  
L T P S C 

22DS101702  Introduction  to  Data  Science  3 -  -  -  3 -  

22AI1017 04  Introduction  to  Machine  Learning  3 -  -  -  3 -  

22CS101701  Introduction  to  Python  Programming  3 -  -  -  3 -  

22CB101704  Introduction  to  Internet  of  Things  3 -  -  -  3 -  

22ME101703  Management  Science  3 -  -  -  3 -  

22ME101704  Managing  Innovation  and  Entrepreneu rship  3 -  -  -  3 -  

22ME101705  Material  Science  3 -  -  -  3 -  

22LG201701  Personality  Development  3 -  -  -  3 -  

22CE101703  Planning  for  Sustainable  Development  3 -  -  -  3 -  

22EC101705  Principles  of  Communication  Engineering  3 -  -  -  3 -  

22EE101702  Reliability  and  Safety  Engineering  3 -  -  -  3 -  

22CE101704  Remote  Sensing,  GIS  and  GPS 3 -  -  -  3 -  

22CE101705  Smart  Cities  3 -  -  -  3 -  

22EC101706  Smart  Sensors  for  Engineering  Applications  3 -  -  -  3 -  

22EE101703  Sustainable  Energy  Systems  3 -  -  -  3 -  

22CS101702  Web Design  Fundamentals  3 -  -  -  3 -  

22SS101706  Women  Empowerment  3 -  -  -  3 -  

 
 

Note:  
 

1.  If  any  student  has  chosen  a course  or  equivalent  course  from  the  above  list  in  their  regular  curriculum  then,  

he/she  is not  eligible  to  opt  the  same  course/s  under  Univer sity  Elective.  

2.  The student can choose courses from other disciplines offered across the schools of MBU satisfying the pre -

requisite other than the above list.
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22BS102401  ENGINEERING  CHEMISTRY  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

COURSE  DESCRIPTION:  This  course  provides  a detailed  discussion  and  hands -on  experience  on  

water  technology,  multi - functional  materials,  applications  of  electrochemistry,  and  instrumental 

methods of analysis, fu el chemistry and lubricants. This course also provides  analytical  skills  for  

the  quantitative  estimation  of  materials  through  volumetric  and  instrumental methods of analysis 
and addresses the societal, health issues related to quality  of  water.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

 

CO1.  Solve  problems  associated  with  water,  and  address  the  societal,  health  and  safety  
issues  related  to  quality of  water.  

CO2.  Acquire  basic  knowledge  on  industrial  polymers , composites,  and  Nano  materials  
used  in  engineering applications.  

CO3.  Apply  and  demonstrate  competency  in  the  basic  concepts  of  electrochemical  cells  
and  sensors.  

CO4.  Acquire  basic  knowledge  of  instrumental  methods  and  their  applications  in  
the  analys is of  materials.  

CO5.  Identify  the  quality  of  fuels  and  lubricants  for  their  engineering  applications.  

CO6.  Develops  independent  working  ability,  through  problem  solving  and  effective  

communication.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 3 -  -  1 -  2 1 -  -  -  -  

CO2  3 -  -  -  -  -  2 -  -  -  -  -  

CO3  3 -  -  -  1 -  1 -  -  -  -  2 

CO4  3 -  -  -  2 -  -  -  -  -  -  1 

CO5  3 2 -  -  -  -  1 -  -  -  -  -  

CO6  3 3 -  -  1 1 2 -  3 3 -  1 

Course  

Correlation  

Mapping  

3  3  -  -  2  1  2  1  3  3  -  2  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  WATER  TECHNOLOGY  (09  Periods)  

Introduction,  types  of  water,  Impurities  in  water  and  their  consequences.  Hardness  of  water,  

units of hardness, disadv antages of hardness, determination of hardness by EDTA method,  

numerical problems, boiler troubles, softening of water ï Internal treatment, External  

treatment  (Ion  exchange  process,  zeolite  process),  desalination  of  brackish  water  by  reverse  

osmosis, spec ifications of potable water as per WHO and BIS standards. Fluoride in ground  

water: Effects on human health, defluoridation method ï Nalgonda method; merits and  

demerits of various  defluoridation methods.  

 

Module  2:  CHEMISTRY  OF MULTI  FUNCTIONAL  MATERIAL S (09  Periods)  

Engineering plastics: Definition, synthesis, properties and applications of PC, PTFE, and  

PMMA. 

Conducting  polymers: Definition,  types  and  applications.  

Biodegradable  polymers:  Definition,  classification,  mechanism  of  degradation  and  
applic ations.  

Nano  Materials:  Introduction,  size  dependent  properties  (Colour,  magnetic  and  electrical),  

method  of synthesis  ï CVD,  applications of  Nano  materials.  

 

Module  3:  ELECTROCHEMICAL  CELLS,  STORAGE  DEVICES  AND  

SENSORS  

(09  Periods)  

Electrode  potential,  Electrochemical  cell,  EMF of  an  electrochemical  cell.  

Batteries: Introduction, types of Batteries -Primary battery -dry cell, secondary battery -  Lead -

acid  batteries,  Lithium - ion  batteries,  Lithium -  Polymer  batteries,  Applications  of  batteries.  

Fuel  Cells: Definition,  H2ïO2 fuel  cell,  solid  oxide  fuel  cell,  applications  of  fuel  cells.  

Sensors:  Introduction,  Types  of  Sensors,  electrochemical  sensors,  applications.  

 

Module  4:  INSTRUMENTAL  METHODS  AND  APPLICATIONS  (08  Periods)  

Introduction  to  spectroscopy ïtyp es of  energy  present  in  molecules,  types  of  spectra,  UV-Vis 

spectroscopy ï principle, types of electronic transitions, Instrumentation and applications;  

Infrared  spectroscopy  ï principle,  types  of  vibrational  modes,  Instrumentation  and  

applications;  workin g principle  and  applications  of  SEM, TEM, and  XRD.  

 

Module  5:  FUELS  AND  LUBRICANTS  (10  Periods)  

Fuels: Classification of fuels, calorific value, numerical problems; Liquid fuels, cracking of  oils 

(Thermal and Fixed -bed catalytic cracking), Synthetic pet rol: Fischer -Tropsch method  and  

Bergius process.  Eco friendly fuels -Types, significances.  

Lubricants: Definition, functions of lubricants, mechanism of lubrication, classification of  

lubricants,  properties  of  lubricants  ï viscosity  and  viscosity  index,  fla sh and  fire  point,  cloud  and  

pour  point,  Aniline  point,  neutralization number  and  mechanical  strength.  

Total  Periods:  45  

   

 

 

EXPERIENTIAL LEARNING  
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LIST  OF EXPERIMENTS:  (Minimum  10  exercises  shall  be conducted)  

1.  Determination  of  hardness  of  ground  wat er  sample.  

2.  Determination  of  alkalinity  of  Water  sample.  

3.  Estimation  of  residual  chlorine  in  drinking  water.  

4.  Estimation  of  Dissolved  Oxygen  in  water  by  Winklerôs method.  

5.  Estimation  of  Fe (II)  by  Dichrometry.  

6.  Conductometric  titration of  st rong  acid  Vs strong  base.  

7.  Estimation  of  Ferrous  ion  amount  by  Potentiometry.  

8.  Synthesis  of  nano  ZnO using  sol -gel  process.  

9.  Determination  of  Viscosity  by  Ostwaldôs viscometer.  

10.  Determination  of  strength  of  acid  by  using  PH metric  method.  

11.  Determination  of  Strength  of  an  acid  in  Pb-Acid battery.  

12.  Determination  of  percentage  of  Iron  in  Cement  sample  by  colorimetry.  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  P. C. Jain & Monika Jain, Engineering Chemistry, Dhanpat Rai Publishing Company (P) Ltd, 

New Delhi, 16th edition, 2013.  

2.  K.N. Jayaveera, G.V. Subba Reddy and C. Ramachandriah, Engineering Chemistry, 

Mc.Graw Hill Publishers, New Delhi.  

3.  Engineering Chemistry lab Manual  

 

REFERENCE  BOOKS:  

1.  Peter Atkins, Julio de Paula and James Keelar, Atk insô Physical Chemistry, Oxford 

University Press, 10th edition, 2010.  

2.  Skoog and West, Principles of Instrumental Analysis, Thomson, 6th edition, 2007.  

3.  K. Mukkanti, Practical Engineering Chemistry, BS Publications, 2013.  

 

VIDEO  LECTURES:  

1.  https :// www.youtube.com/watch?v=ly_FS3LZXEY  

2.  https:// www.youtube.com/watch?v=0_ZcCqqpS2o  

3.  https:// www.youtube.com/watch?v=Tye3dcBOqtY  

4.  https:// www.youtube.com/watch?v=tsvIvQJiTL4  

 

Web  Resources:  

1.  https:// www.ncbi.nlm.nih.gov/pmc/articles/PMC4851520/  

http://www.youtube.com/watch?v=ly_FS3LZXEY
http://www.youtube.com/watch?v=0_ZcCqqpS2o
http://www.youtube.com/watch?v=Tye3dcBOqtY
http://www.youtube.com/watch?v=tsvIvQJiTL4
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4851520/
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2.  https://chem.libretexts.org/Bookshelves/Analytical_Chemistry/Supplemental_Modules_(

Ana 

lytical_Chemistry)/Analytical_Sciences_Digital_Library/Active_Learning/Shorter_Activitie
s/El ectro chemical_Sensor_Project/01_Introduction_To_Electrochemical_Sensors  

3.  https:// www.arsdcollege.ac.in/wp -content/uploads/2020/04/Document -2.pdf  

4.  https:// www.salon.com/2015/10/14/4_outlandish_things_our_ancestors_used_as_lube_

par  tner/  

 

  

http://www.arsdcollege.ac.in/wp-content/uploads/2020/04/Document-2.pdf
http://www.salon.com/2015/10/14/4_outlandish_things_our_ancestors_used_as_lube_par
http://www.salon.com/2015/10/14/4_outlandish_things_our_ancestors_used_as_lube_par


 

B.Tech. Electronics and Computer Engineering  19 

SCHOOL CORE  

Course  Code  Course  Title  L T P S C 

22EE102402  FUNDAMENTALS  OF ELECTRICAL 

ENGINEERING  
2 -  2 -  3 

Pre - Requisite  -  

Anti - Requisite  Basic  Electrical  and  Electronics  Engineering  

Co- Requisite  -  

 

COURSE DESCRIPTION:  This course is designed to provide an overview on the fundamentals 

of electrical technology for non -electrical  graduates. The course provides a deep insight about 

the various concepts such as network reduction techniques, analysis of DC and AC circuits; 

Constructional details, operation and applications of various Electrical Machines used in industry 
and for domes tic applications.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  
be able  to:  

CO1.  Analyze  the  DC electrical  circuits  by  applying  the  principles  of  network  reduction  
techniques, mesh and  nodal analysis.  

CO2.  Analyze  the  singl e phase  AC electrical  circuits  to  investigate  the  response  
and  determine  various electrical quantities.  

CO3.  Analyze  the  operational  aspects  of  Single  Phase Induction  Motors  and  realize  
their  applications.  

CO4.  Understand the  operational aspects  of Speci al  Machines used in  industry  and for  
domestic  applications.  

CO5.  Analyse  the  equivalent  circuit  of  a single  phase  transformer,  to  determine  
the  performance  and  assess its  sustainability  for various  load  conditions.  

CO6.  Work  independently  or  in  teams  to  solve  problems  with  effective  communication.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 3 -  1 2 -  -  -  -  -  -  -  

CO2  3 3 -  1 -  -  -  -  -  -  -  -  

CO3  3 3 -  2 -  1 -  -  -  -  -  -  

CO4  3 3 -  1 -  1 1 -  -  -  -  -  

CO5  3 -  -  -  -  1 1 2 -  -  -  -  

CO6  -  -  -  -  -  -  -  -  3 3 -  -  

Course  

Correlation  
Mapping  

3  3  -  1  2  1  1  2  3  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  



 

B.Tech. Electronics and Computer Engineering  20 

COURSE CONTENT  

Module  1:  DC CIRCUITS  (08  Periods)  

Classification  of  netwo rk  elements;  Voltage -Current  relations  for  passive  elements;  Network  

reduction techniques -series, parallel, series -parallel circuits, current and voltage division  rules; 

wye - to -delta and delta - to -wye transformations; nodal analysis and mesh analysis with  dependent  

and  independent DC sources.  

 

Module  2:  SINGLE  PHASE  AC CIRCUITS  (08  Periods)  

Analysis  of  single  phase  AC circuits:  impedance  and  admittance,  impedance  triangle;  Power  

triangle;  Response  of  R, L and  C elements  with  different  combinations;  Resona nce,  bandwidth 

and  quality  factor for series  and  parallel  networks.  

 

Module  3:  SINGLE  PHASE  INDUCTION  MOTOR  (05  Periods)  

Construction of single phase induction motor, capacitor start & run split phase induction  motors 

operation  and  applications.  

 

Modu le  4:  SPECIAL  MACHINES  (04  Periods)  

Constructional details, operation and applications of PMBLDC motor and stepper motor (VR  and  

PM type  only).  

 

Module  5:  SINGLE  PHASE  TRANSFORMERS  (05  Periods)  

Construction  and  working  principle,  EMF equation,  losses,  equivalent  circuit,  OC and  SC tests  on  

single  phase  transformer,  predetermination  of efficiency  and  regulation.  

 

   

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

1.  Verification of  Kirchhoffôs laws.  

2.  Verification  of  Mesh  and  Nodal  Analysis.  

3.  Measuremen t  of  power  and  power  factor  in  a single  phase  AC circuits.  

4.  Development  of  Locus  diagram  for  RL and  RC circuits.  

5.  Design  a resonant  circuits  to  select  or  reject  the  specified range  of  frequencies.  

6.  Brake  test  on  single  phase  induction  motor.  

7.  No- load  and  blocked  rotor  test  on  single  phase  induction  motor.  

8.  OC and  SC tests  on  a single  phase transformer.  

9.  Separation  of  no- load losses  of  a single  phase  transformer.  

10.  Load  test  on  single  phase  transformer.  
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RESOURCES  

 

TEXT BOOKS:  

1.  A. Sudhakar, Shyammohan S Palli, Circuits and Networks Analysis and Synthesis ,  McGraw 

Hill  Education  (India) Private  Limited, New  Delhi,  5th  Edition,  2015.  

2.  JB Gupta,  Theory  and  performance  of  Electrical  Machines (DC  machines,  Poly  phase  Circuits 

& AC mach ines) in SI Units, S.K. Kataria & Sons, New Delhi, 15 th Edition,  2015.  

 

REFERENCE  BOOKS:  

1.  Charles  K. Alexander,  Mathew  N O Sadiku,  Fundamentals  of Electric Circuits ,  McGraw Hill  

Education  (India)  Private Limited,  New Delhi,  5th  Edition,  2013.  

2.  B.L.  Theraja and A.K. Theraja, A Text Book of Electrical Technology (in S. I. Units) ,  Vol.2,  

S.  Chand  & Company  Ltd,  New Delhi,  Multicolour  illustrative  edition,  2014.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac .in/courses/108108076  

2.  https://nptel.ac.in/courses/108105112  

 

Web  Resources:  

1.  https:// www.electronicshub.org/dc -circuits -basics/  

2.  https:// www.engineeringenotes.com/electrical -engineering/circuits/single -phase -  ac-circuit -

with -diagram -electrical -engineering/27590  

3.  https://siiet.ac.in/wp -content/uploads/2019/05/BEE.pdf  

4.  https:// www.youtube.com/watch?v=fbwZkhaF0dk  

5.  https://people.ucalgary.ca/~aknigh/electrical_machines/fundamentals/f_main.html  

6.  https:/ /www.electronics - tutorials.ws/transformer/transformer -basics.html  

 

  

https://nptel.ac.in/courses/108108076
https://nptel.ac.in/courses/108105112
http://www.electronicshub.org/dc-circuits-basics/
http://www.engineeringenotes.com/electrical-engineering/circuits/single-phase-
https://siiet.ac.in/wp-content/uploads/2019/05/BEE.pdf
http://www.youtube.com/watch?v=fbwZkhaF0dk
https://people.ucalgary.ca/~aknigh/electrical_machines/fundamentals/f_main.html
https://www.electronics-tutorials.ws/transformer/transformer-basics.html
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SCHOOL CORE  

Course  

Code  

Course  Title  L T P S C 

22CS102001
 

PROGRAMMING  FOR  PROBLEM SOLVING  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION:  This  cours e provides  a detailed  discussion  and  hands -on  experience  

on C Programming concepts, Operators and Expressions, Input and Output Functions, Control  

Structures, Problem Solving Aspects, Arrays and Strings, Functions, Pointers, Structures and  
Unions  and File  Handling.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  Demonstrate  knowledge  on  C programming  constructs  to  develop  programs.  

CO2.  Design  algorithms  using  problem -solving  techniques  for  given  problems.  

CO3.  Apply  functions  and  Arrays  to  enhance  reusability  and  data  manipulation.  

CO4.  Use pointers  to  manage  the  memory  effectively.  

CO5.  Apply  Structures,  Unions  and  File handling  concepts  to  develop  societal applications.  

 

CO- PO Mapping Table:  

Course  

Outco mes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 2 -  -  -  -  -  -  -  -  -  -  

CO2  3 2 2 3 -  -  -  -  -  -  -  -  

CO3  3 2 3 -  -  -  -  -  -  -  -  -  

CO4  2 2 2 2 3 -  -  -  -  -  -  -  

CO5  3 2 2 3 2 3 -  -  -  -  -  -  

Course 

Correlation 

Mapping  

3  2  3  3  3  3  -  -  -  -  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION  TO C  PROGRAMMING  (09  Periods)  

Basics of C Programming: Introduction, Structure of a C program, Concept of a variable,  

Data types in C, Program s tatement, Declaration, Storing the data in memory, Tokens,  

Operators and  expressions,  Lvalues  and  Rvalues,  Type conversion in C.  

Input and Output: Basic screen and keyboard I/O in C, Non - formatted input and output,  

formatted  input  and  output functions.  

 

Module  2:  CONTROL STATEMENTS AND INTRODUCTION

 TO  PROBLEM  SOLVING  

(08  Periods)  

Control Statements: Specifying test condition for selection and iteration, Writing test  

expression, Conditional execution and selection, Iteration and repetitive execution, got o 

statement,  Special  control  statements, Nested  loops.  

Introduction to Problem Solving: Algorithms, Flowcharts, Problem solving aspect, Top -  

down  design,  Implementation  of  algorithms,  program  verification  and  efficiency  of  algorithms.  

 

Module  3:  ARRAYS  &  STRINGS  AND  FUNCTIONS  (10  Periods)  

Arrays  and  Strings:  One-dimensional  array  ï Declaration,  Initialization,  Accessing  elements, 

operations; Multi -dimensional arrays ï Declaration, Initialization, Working with  2D arrays; 

Strings ï Declaration, Initializat ion, Printing strings, String input, Character  manipulation, 

String manipulation; Arrays of strings ï Initialization, manipulating string  arrays.  

Functions: Concept of function, Using functions, Call by value mechanism, working with  

functions,  passing  arra ys to  functions,  Scope and  extent,  Storage classes,  Recursion.  

 

Module  4:  POINTERS  (08  Periods)  

Introduction  to  Pointers:  Understanding  memory  addresses,  Address  operator  (&),  Pointer ï 

declaration, Initialization, Indirection operator and dereferencing , Void and Null  pointers, Use 

of pointers, Arrays and pointers, Pointers and strings, Pointer arithmetic,  Pointers to pointers, 

Array of pointers, Pointers to an array, Two -dimensional arrays and  pointers,  Pointers  to  

functions,  Dynamic  memory  allocation.  

 

Module  5:  USER - DEFINED  DATA  TYPES  AND  FILES  (10  Periods)  

User - Defined  Data  Types:  Structures  -  Declaration,  Accessing  the  members,  Initialization,  

typedef and its use, Arrays of structures, Arrays within structure, Structures and pointers,  

Structures  and  functions;  Unions,  Enumeration  types, Bitfields.  

Files :  Using  files  in  C, Working  with  text  and  binary  files,  Direct  File Input  and  Output,  Files  of 

records,  Random  access to  files  of  records.  

Total  Periods:  45  
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EXPERIENTIAL LEARNING  

 

1.  a)  Write  a C program  to  perform  the  arithmetic  operations  on  two  integer  numbers.  

b)  Write  a program  to  evaluate  the  following  expressions  by  reading  
the   necessary  values from the keyboard.  

 i.  (ax  + b)/(ax  ï b)   ii.  2.5  log  x +  Cos 32 0+ |  x2+  y2|  

   iii.  ax 5 +  bx 3 + c    iv.  aekt  

2.  a)  Write a  C program  to  find  the  roots of  a quadratic  equation.  

b)  In  a town,  the  percentage  of  men  is 52.  The percentage  of  total  literacy  is 48  and  

 the  total percentage of literate men is 35 of the total population. Write a C 

 program to  find the total number of illiterate men and women if the population of 

 the town is  7000.  

c)  The total  distance  travelled  by  a vehicle  in  t  seconds  is given  by  the  distance  

 ut+at 2/2  where  u and  a are  the  initial  velocity  (m/sec.)  and  accelerati on  (m/sec 2).

 Write  C program to find the distance travelled at regular intervals of time given the 

 values  of u and a. The program should provide the flexibility to the user to select 

 his own  time  intervals  and  repeat the  calculations  for different  values  of  u and  a.  

3.  a)  Write  a C Program  to  compute  an electricity  bill based  on  the  following  

slab  rates.  

Consumption  units  Rate  (in  Rupees/unit)  

0-100  4.0  

101 -150  4.6  

151 -200  5.2  

201 -300  6.3  

Above  300  8.0  

  (Hint :  Take  current  and  old  meter  readings  from  the  user  to  get  
consumption  units)  

b)  An insurance  company  computes  the  premium  amount  based on  the  

following;  

  i)   If  a person's  health  is excellent  and  the  person  is between  25  
and  35  years      of  age  and lives in a city, and is a male 

then the prem ium is Rs.4 per      thousand and 
the  policy  amount cannot  exceed Rs.2  lakhs.  

  ii)  If a person satisfies all the above conditions and is female then 
the      premium is  Rs.3  per  thousand  and  the  policy  

amount  cannot  exceed  Rs.1      lakh.  

  iii)  If a perso n's health is poor and the person is between 25 and 
35 years of     age  and lives in a village and is a male 

then premium is Rs.6 per thousand     and the  policy  
cannot  exceed Rs.  10000.  

  iv)  In  all other  cases  the  person  is not  insured.  

    Write  a C pro gram  to  determine  whether  the  person  should  be 
insured  or      not,  his/her  premium  rate and  maximum  

amount  for  which  he/she can  be     insured.  
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c)  Write  a C Program  to  find  the  grade  for  a student  using  a Switch  case.  
The  user  needs    to  enter  a subject  score  (varies  from  0 to  100)and  

then  display  the  grade  as described    below.  

Score  Grade  Score  Grade  

>  =  90  O >=50  to  <  60  D 

>=80  to  <  90  A >=40  to  <  50  E 

>=70  to  <  80  B <  40  Fail  

>=60  to  <  70  C   
 

4.  a)  A Fibonacci sequence  is defined  as follows:  

 The first and second terms in the sequence are 0 and 1. Sub -sequent terms  are 

 found by adding the preceding two terms in the sequence. Write a C program to  
 generate  the  first  n terms of  the sequence.  

b)  Write  a C program  to  find  the  sum of individual digits  of  a positive  integer.  

c)  Write a C program to read two numbers x and n, and then compute the sum of 

 the geometric  progression:  1+ x+ x2+ x3+é + xn.  Show  appropriate  error  message  
 for n<0.  (Example :  if n is 3 and  x is 5,  then  the  sum  is:  1+5+25+125)  

d)  Writ e a C program  to  print  the  following  pattern.  

 

  1   

  1 2 1  

1 2 3 2 1 

 1 2 3 4 3 2 1  

1 2 3 4 5 4 3 2 1 
 

5.  a)  Write a C program to generate all the prime numbers between 1 and n , where n is a  

  value  entered  by the  user.  Define  a separate  func tion  to  generate  prime  numbers.  

b)  Write  C program  that  uses  recursive  function  to  find
  the  following.  

  i)   Factorial of  a given  integer   ii)  GCD of  two  given  integers  

6.  a)  Write  a C program  to  find  both  the  largest  and  smallest  numbers  in  a list  of  in tegers.  

b)  Write  a C program  that uses  function  to  perform  the  following:  

  i)  Addition  of  Two  Matrices  ii)  Multiplication  of  Two  Matrices  

7.  a)  Write  a C program  to  insert  a sub -string  in  to  a main  string  at  a given position.  

b)  Write  a C program  to  coun t  the  lines,  words  and  characters  in a given  text.  

8.  a)  Write  a C program  to  print  the  elements  of  an  array  in  reverse  order  using  pointers.  

b)  Write  a C program  to  count  the  number  of  vowels  and  consonants  in  a string  using  

  pointers.  

9.  a)  Write  a C program  that  performs  the  following  operations:  

 i.  Reading  a complex  number   ii.  Writing  a complex  number  

 iii.  Addition  of  two  complex  numbers  iv.  Multiplication  of  two  complex   
            numbers  

 (Note:  Represent  complex  number  using  a structure.)  

b)  Define  a structure  to  store  employee  details  include  Employee -Number,  

 Employee -  Name, Basic -pay,  Date -of -Joining.  Write  a C program  for  the following.  

 i)  A function  to  store  10 employee  details.  

 ii)  A function to implement the following rules while revi sing the basic pay.  

  If  Basic -pay<=Rs.5000  then  increase  it by  15%.  

  If  Basic -pay>  Rs.5000  and  <=Rs.25000  then it  increase  by10%.  

  If  Basic -pay>Rs.25000 then there  is no change  in  Basic -pay.  

 iii)  A function  to  print  the  details  of  employees  who have  completed  20   

 years  of  service  from the Date -of -Joining.  
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10.  a)  Write  a C program  to  reverse  the  first  n characters  of  a given  text file.  

b)  Write  a C program  to  merge  two  files  into a  new  file.  

 

RESOURCES  

 

TEXT BOOKS:  

1.  Pradip  Dey  and  Manas  Ghosh,  Prog ramming  in  C,  Oxford  University  Press,  New  Delhi,  

2nd  Edition,  2013.  

2.  
R. G. Dromey,  How to  Solve  it  by  Computer ,  Pearson  Education,  1st  Edition,  2013.  

 

REFERENCE  BOOKS:  

1.  Byron  S Gottfried  and  Jitender  Kumar  Chhabra, Programming  with  C,  McGraw  Hill  

Education,  4th  Edition,  2019.  

2.  
YashavantKanetkar,  Let Us  C,  BPB Publications,  15 th  Edition,  2017.  

3.  
E. Balagurusamy,  Programming  in  C,  McGraw  Hill  Education  Pvt, Ltd,  New  Delhi,  7th  

Edition,  2017.  

4.  Behrouz  A. Forouzan  and  Richard  F. Gilberg,  Comput er  Science:  A Structured  

Programming  Approach  Using C ,  Cengage  Learning, 3 rd  Edition,  2008.  

 

SOFTWARE/TOOLS:  

1.  Software:  Turbo  C++/Dev  C++  

 

VIDEO  LECTURES:  

1.  https:// www .digimat.in/nptel/courses/video/106105171/L03.html  

2.  https://nptel.ac.in/courses/106104128  

 

Web  Resources:  

1.  Learn  C Programming  -  https:// www.programiz.com/c -programming  

2.  Learn  C Programming  -  https:// www.tutorialspoint.com/cprogramming/index.htm  

3.  C Programming  Exercises,  Practice,  Solution  -  https:// www.w3resource.com/c -

programming -  exercises/  

4.  Basic  programming  exercises  and  solutions  in  C -  https://codeforwin.org/2015/05/  

basic -  programming -practice -problems.html  

5.  C Programming  Exercises,  Practic e,  Solution  -  https:// www.w3resource.com/c -

programming -  exercises/  

6.  Basic  programming  exercises  and  solutions  in  C -  

https://codeforwin.org/2015/05/basic -  programming -practice -problems.html  

 

http://www.digimat.in/nptel/courses/video/106105171/L03.html
https://nptel.ac.in/courses/106104128
http://www.programiz.com/c-programming
http://www.tutorialspoint.com/cprogramming/index.htm
http://www.w3resource.com/c-programming-
http://www.w3resource.com/c-programming-
http://www.w3resource.com/c-programming-
http://www.w3resource.com/c-programming-
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SCHOOL  CORE  
Course Code  Course Title  L T P S C 

22CS102031  LOGIC BUILDING USING C  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  Programming for Problem Solving  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a comprehensive introduction to program ming 

using the C language. It covers fundamental concepts including data types, control structures, 

arrays, strings, functions, and recursion. The curriculum explores pointers, dynamic memory 

allocation, structures, unions, and file handling techniques. Em phasis is placed on problem -

solving and building efficient, modular C programs.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Demonstrate knowledge of C language fundamentals including data types, control 

structures, operators, and input/output operations.  

CO2.  Apply decision -making and looping constructs to solve mathematical series problems 

and generate patterns using nested loops.  

CO3.  Develop solutions using arrays, strings, functions, and recursion t o address basic 

searching, sorting, and algorithmic problems.  

CO4.  Utilize pointers and dynamic memory allocation techniques to manage memory and 

optimize program performance.  

CO5.  Design structured programs using user -defined data types and implement file handling 

operations for persistent data storage.  

CO6.  Work independently to solve problems with effective communication.  

 

CO- PO- PSO Mapping Table:  
 

Learning 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO 10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 2 -  -  3 -  -  -  -  -  -  -  -  -  3 -  

CO2  3 2 -  -  3 -  -  -  -  -  -  -  -  -  3 -  

CO3  3 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO4  3 2 2 2 3 -  -  -  -  -  -  -  -  -  3 -  

CO5  3 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO6  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  -  

Course 

Correlation 

Mapping  

3 3 3 3 3 -  -  3 3 -  -  -  -  -  3 -  

 

Correlation Levels:      3: High;    2: Medium;       1: Low  
COURSE CONTENT  

 

Module 1:  INTRODUCTION TO C & BASIC CONCEPTS  ( 7  Periods)  

History of C language, Structure of a C program, Header files , main() function, Compilation 

process, Data types :  int, char, float, double ;  Type modifiers, Constants, Variables, Scope 

rules,  Input/output operations: printf, scanf, getchar, putchar; Format specifiers.  

Operators : A rithmetic, relational, logical, bitwis e, assignment, ternary ;  Operator 

precedence and associativity, Introduction of Debugging tools such as GDB and online IDEs  

 

Module 2:  DECISION MAKING, LOOPING, SERIES & PATTERNS  ( 10  Periods)  
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Decision making : if, if -else, nested if, switch -case;  Looping constructs : for, while, do -

while ; Loop control statements : break, continue, goto ;  Mathematical series : Fibonacci, 

factorial, sum of digits, prime checking ;  Pattern printing : star patterns, number pyramids, 

hollow shapes, alphabet patterns ;  Nested loops, Fl ow control applications.  

 

Module 3:  ARRAYS , STRINGS AND FUNCTIONS   (1 0  Periods)  

One-dimensional arrays : declaration, initialization, traversal ;  Two -dimensional arrays : 

matrix input/output, addition, multiplication ;  Searching algorithms : linear, binary s earch ;  

Sorting algorithms : bubble sort, selection sort ;  Strings: character arrays, pointers to 

characters, manual manipulation, common library functions;  Functions: declaration, 

definition, calling, parameter passing by value and reference, return values; Recursion 

fundamentals: concept, base case, recursive calls; Recursive examples: factorial, 

Fibonacci, Tower of Hanoi  

 

Module 4:  POINTERS & DYNAMIC MEMORY ALLOCATION  ( 10  Periods)  

Pointers:  declaration, initialization, dereferencing, pointer arithmetic; Pointers and arrays, 

Understanding memory addresses, Address operator (&), Pointer ï declaration, 

Initialization, Indirection operator and dereferencing, Void and Null pointers, Use of 

pointers, Arrays and pointers, Pointers and strings, Pointer arithmetic , Pointers to pointers, 

Array of pointers, Pointers to an array, Two -dimensional arrays and pointers, Pointers to 

functions,   

Dynamic memory allocation:  malloc, calloc, realloc, free; Memory management pitfalls ;  

Scope and storage classes: auto, static, ext ern, register;  

 

Module 5:  STRUCTURES, UNIONS & FILE HANDLING  ( 8  Periods)  

Structures : declaration, initialization, accessing members, nested structures, arrays and 

pointers to structures ;  Unions and enums, File handling basics : fopen, fclose, fprintf, 

fscanf, fgetc, fputc ;  Text and binary file modes, File pointers and navigation : fseek, ftell ;  

Command - line arguments.  

Total Periods: 45  

 

EXPERIENTIAL LEARNING  

 

LIST OF EXERCISES:   

(All source code should be maintained and version - controlled on GitHub)  

1)   I NTRODUCTION TO C & BASIC CONCEPTS  

Leetc ode: #231. Power of Two  

Given an integer  n, return  true  if it is a power of two. Otherwise, return  false .  

An integer  n is a power of two, if there exists an integer  x such that  n == 2 x.  

Example 1:  

Input:  n = 1  

Output:  true  

Explanation: 20 = 1  

Example 2:  

Input:  n = 16  

Output:  true  

Explanation: 24 = 16  

Example 3:  

Input:  n = 3  

Output:  false  

Constraints:  
¶ -231  <= n <= 2 31  -  1 

Ṋ This problem helps students understan d how binary systems work and how to 

efficiently determine powers of numbers using both mathematical and bitwise 

approaches  

2)   INTRODUCTION TO C & BASIC CONCEPTS  

https://leetcode.com/problems/power-of-two/
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Leetc ode: # 319. Bulb Switcher  

Ther e are  n bulbs that are initially off. You first turn on all the bulbs, then  you turn off 

every second bulb.  

On the third round, you toggle every third bulb (turning on if it's off or turning off if it's 

on). For the  i th  round, you toggle every  i bulb. For the  n th  round, you only toggle the 

last bulb.  

Return  the number of bulbs that are on after  n rounds .  

Example 1:  

 
Input:  n = 3  

Output:  1 

Explanation:  At first, the three bulbs are [off, off, off].  

After the first round, the three bulbs are [on, on, on].  

After the second round, the three bulbs are [on, off, on].  

After the third round, the three bulbs are [on, off, off].  

So you should return 1 because there is only one bulb is on.  

Example 2:  

Input:  n = 0  

Output:  0 

Example 3:  

Input:  n = 1  

Output:  1 

Constraint s:  
¶ 0 <= n <= 10 9 

Ṋ This problem helps students recognize mathematical patterns and optimize iterative 

logic through observation.  

3)   DECISION MAKING, LOOPING, SERIES & PATTERNS  

Leetc ode: # 9. Pa lindrome Number  

Given an integer  x, return  true  if  x  is a  palindrome , and  false  otherwise .  

Example 1:  

Input:  x = 121  

Output:  true  

Explanation:  121 reads as 121 from left to right and from right to left.  

Example 2:  

Input:  x = -121  

Output:  false  

Explanation :  From left to right, it reads -121. From right to left, it becomes 121 - . 

Therefore it is not a palindrome.  

Example 3:  

Input:  x = 10  

Output:  false  

Explanation:  Reads 01 from right to left. Therefore it is not a palindrome.  

Constraints:  
¶ -231  <= x <= 2 31  -  1 

https://leetcode.com/problems/bulb-switcher/
https://leetcode.com/problems/palindrome-number/
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Ṋ This problem introduces students to basic numerical manipulation and edge case 

handling.  It reinforces logic building by comparing number reversal techniques without 

converting to strings.  

4)   DECISION MAKING, LOOPING, SERIES & PATTERNS  

Leetc ode: # 172. Factorial Trailing Zeroes  

Given an integer  n, return  the number of trailing zeroes in  n!.  

Note that  n! = n * (n -  1) * (n -  2) * ... * 3 * 2 * 1.  

Example 1:  

Input:  n = 3  

Output:  0 

Expl anation:  3! = 6, no trailing zero.  

Example 2:  

Input:  n = 5  

Output:  1 

Explanation:  5! = 120, one trailing zero.  

Example 3:  

Input:  n = 0  

Output:  0 

Constraints:  

¶ 0 <= n <= 10 4 

Ṋ This problem helps students understand how trailing zeroes relate to factors of 10 in 

a factorial.It teaches efficient counting using division by powers of 5 instead of 

computing the full factorial.It strengthens mathematical intuition and optimization 

skills for combinatorics and number theory problems.  

5)   ARRAYS, STRINGS AND FUNCTIONS  

Leetc ode: # 1. Two Sum  

Given an array of integers  nums  and an integer  target, return  indices of the two 

numbers such that they add up to  target .  

You may assume that each input would have  exactly  one solution , and you may not 

use the  same  element twice.  

You can return the answer in any order.  

Example 1:  

Input:  nums = [2,7,11,15], target = 9  

Output:  [0,1]  

Explanation:  Because nums[0] + nums[1] == 9, we return [0, 1].  

Example 2:  

Input:  nums = [3,2,4], target = 6  

Output:  [1,2]  

Example 3:  

Input:  nums = [3,3], target = 6  

Output:  [0,1]  

Constraints:  
¶ 2 <= nums.length <= 10 4 

¶ -10 9 <= nums[i] <= 10 9 

¶ -10 9 <= target <= 10 9 

¶ Only one val id answer exists.  

Ṋ This problem builds foundational skills in array traversal and hash -based lookup 

optimization.  It is a classic example for understanding time complexity trade -offs and 

real - time problem solving.  

6)   ARRAYS, STRINGS AND FUNCTIONS  

Leetc ode: # 58. Length of Last Word  

Given a string  s consisting of words and spaces, return  the length of the  last  word in 

the string.  

A word  is a maximal  substring  consisting of non -space characters only.  

Example 1:  

https://leetcode.com/problems/factorial-trailing-zeroes/
https://leetcode.com/problems/two-sum/
https://leetcode.com/problems/length-of-last-word/
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Input:  s = "Hello World"  

Output:  5 

Explanation:  The last word is "World" with length 5.  

Example 2:  

Input:  s = "   fly me   to   the moon  "  

Output:  4 

Explanation:  The last word is "moon" with length 4.  

Example 3:  

Input:  s = "luffy is still joyboy"  

Output:  6 

Explanation:  The last word is "joyboy" with length 6.  

Constraints:  
¶ 1 <= s.length <= 10 4 

¶ s consists of only English letters and spaces  ' '.  

¶ There will be at least one word in  s.  

Ṋ This problem improves string manipulation skills by focusing on trimming w hitespace 

and identifying word boundaries.  It helps learners understand edge cases involving 

trailing spaces and multiple separators.  It lays the groundwork for efficient parsing 

techniques used in text processing and input sanitization.  

7)   POINTERS & DYNAM IC MEMORY ALLOCATION  

Leetc ode: # 832. Flipping an Image  

Given an  n x n  binary matrix  image, flip the image  horizontally , then invert it, and 

return  the resulting image .  

To flip an image horiz ontally means that each row of the image is reversed.  
¶ For example, flipping  [1,1,0]  horizontally results in  [0,1,1].  

To invert an image means that each  0 is replaced by  1, and each  1 is replaced by  0.  
¶ For example, inverting  [0,1,1]  results in  [1,0,0].  

Exam ple 1:  

Input:  image = [[1,1,0],[1,0,1],[0,0,0]]  

Output:  [[1,0,0],[0,1,0],[1,1,1]]  

Explanation:  First reverse each row: [[0,1,1],[1,0,1],[0,0,0]].  

Then, invert the image: [[1,0,0],[0,1,0],[1,1,1]]  

Example 2:  

Input:  image = [[1,1,0,0],[1,0,0,1],[0,1,1,1],[1, 0,1,0]]  

Output:  [[1,1,0,0],[0,1,1,0],[0,0,0,1],[1,0,1,0]]  

Explanation:  First reverse each row: [[0,0,1,1],[1,0,0,1],[1,1,1,0],[0,1,0,1]].  

Then invert the image: [[1,1,0,0],[0,1,1,0],[0,0,0,1],[1,0,1,0]]  

Constraints:  
¶ n == image.length  

¶ n == image[i].length  

¶ 1 <= n <= 20  

¶ images[i][j]  is either  0 or  1.  

Ṋ This problem enhances understanding of 2D matrix manipulation through row -wise 

reversal and bitwise inversion.  It develops skills in nested iteration, in -place 

transformation, and binary operations.  It lays the foundation for advanced image 

processing al gorithms and real -world visual data handling.  

8)   POINTERS & DYNAMIC MEMORY ALLOCATION  

Leetc ode:  # 345. Reverse Vowels of a String  

Given a string  s, reverse only all the vowels in the string and return it.  

The vowels are  'a',  'e',  'i',  'o', and  'u', and they can appear in both lower and upper 

cases, more than once.  

Example 1:  

Input:  s = "IceCreAm"  

https://leetcode.com/problems/flipping-an-image/
https://leetcode.com/problems/reverse-vowels-of-a-string/
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Output:  "AceCreIm"  

Explanation:  

The vowels in  s are  ['I', 'e', 'e', 'A']. On reversing the  vowels, s becomes  "AceCreIm".  

Example 2:  

Input:  s = "leetcode"  

Output:  "leotcede"  

Constraints:  
¶ 1 <= s.length <= 3 * 10 5 

¶ s consist of  printable ASCII  characters.  

Ṋ This problem strengthens the understanding of two -pointer techniques in string 

manipulation.  It reinforces the concept of character classification and conditional 

swapping based on criteria (vowels in this case).  

9)   STRUCTURES, UNIONS & FILE HANDLING  

Student Record Management System (Text File Based)  

A simple system to manage student records usin g a .txt file. The user can:  

¶ Add a student  

¶ View all students  

¶ Search by roll number  

¶ Delete a record  

¶  

Concepts Used:  

¶ File creation and appending  

¶ Reading and searching in files  

¶ Overwriting file content  

 

Sample Menu:  

 

1. Add Student  

2. View All Students  

3. Sea rch Student by Roll Number  

4. Delete Student by Roll Number  

5. Exit  

 

File Format:  

Each line in the file (e.g., students.txt) stores a record like:  

 

101, John Doe, Computer Science  

102, Jane Smith, Electronics  

 

Ṋ Gain hands -on experience with file handling operations like read, write, append, and 

delete using  C 

10)   STRUCTURES, UNIONS & FILE HANDLING  

Simple Expense Tracker   

Description:  

An expense tracker that allows users to log their daily expenses and retrieve 

summaries.  

Concepts Used:  
¶ Writing data to files  with timestamps  

¶ Reading and parsing files  

¶ Date -based filtering  

Features:  
¶ Add an expense (amount, description, category)  

¶ View all expenses  

¶ View total spent  
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¶ Filter by category or date  

File Format (expenses.txt):  

2025 -06 -25, 150, Food, Lunch  

2025 -06 -25, 300,  Travel, Auto to Office  

2025 -06 -26, 100, Food, Tea and Snacks  

Sample Menu:  

1. Add Expense  

2. View All Expenses  

3. Total Amount Spent  

4. View Expenses by Category  

5. Exit  

Ṋ Learners will gain hands -on experience in reading, writing, and managing structured 

data using Python file handling. They will also learn to organize and analyze daily 

expense records using functions, control flow, and date -based filtering.  

 

RESOURCES  

 

TEXT BOOKS:  

1.   Pradip Dey and Manas Ghosh, Programming in C, Second Edition, Oxford University Press, 

New Delhi, 2013.  
2.   R. G. Dromey, How to Solve it by Computer, First Edition, Pearson Education, 2013. 

 

REFERENCE BOOKS:  

1.   Byron S Gottfried and Jitender Kumar Chhabra, Programming with C, Fourth Edition, 

McGraw Hill Education, 2019. .  

2.   YashavantKanetkar, Let Us C, Fifteenth Edition, BPB Publications, 2017.  

 

SOFTWARE/TOOLS:  

1.   Dev C++  

2.   Online IDE  

 

VIDEO LECTURES:  

1.   https://www.youtube.com/watch?v=rQoqCP7LX60&list=PLxgZQoSe9cg1drBnejUaDD9G

EJBGQ5hMt  

2.   https://www.youtube.com/watch?v=EjavYOFoJJ0&list=PLdo5W4Nhv31a8UcMN9-

35ghv8qyFWD9_S 
3.   https://www.youtube.com/watch?v=rQoqCP7LX60&list=PLxgZQoSe9cg1drBnejUaDD9G

EJBGQ5hMt  

4.   https://www.youtube.com/watch?v=irqbmMNs2Bo  

5.   https://www.youtube.com/watch?v=wKoGImLA2KA&list=PLsyeobzWxl7oBxHp43xQTFr

w9 f1CDPR6C  

 

WEB RESOURCES:  

1.   https://www.w3schools.com/c/  

2.   https://www.tutorialspoint.com/cprogramming/index.htm  

3.   https://www.programiz.com/c -programming  

4.   https://www.cprogramming.com/tutorial/c-tutorial.html 

5.   https://www.geeksforgeeks.org/c/printf - in -c/  
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SCHOOL CORE  

Course  

Code  

Course  Title  L T P S C 

22AI102401  DATA  STRUCTURES  AND  ALGORITHMS  3 -  2 -  4 

Pre - Requisite  Programming  for  Problem  Solving  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides theoretical and practica l knowledge on sorting  

and searching, Linked list, stacks and queues. It also emphasizes on concepts and techniques 
of  trees, search  trees  and  heaps,  multi way  trees,  graphs  and  hashing.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  studen ts  will  be able  to:  

CO1.  
Understand  the  fundamental  concepts  of  data  structures,  asymptotic  notations  and  

Algorithm  analysis techniques  to  measure  the  performance  of  an algorithm.  

CO2.  
Analyze  performance  of  sorting  and  searching  algorithms  by  making  use  of  time  and  space 

complexity.  

CO3.  
Design algorithms to solve societal problems by applying contextual knowledge on linked 

lists  

CO4.  Identify  suitable  data  structure  to  Solve  computational  problems  

CO5.  
Construct  hash  tables  by  using  Hash  functions  and relevant  collision  resolution  

technique  

CO6.  Work  independently  or  in  team  to  solve  problems  with  effective  communication  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  -  -  -  -  -  -  -  

CO2  2 3 -  -  1 -  -  -  -  -  -  -  

CO3  2 2 3 -  1 1 -  -  -  -  -  -  

CO4  3 2 3 -  1 -  -  -  -  -  -  -  

CO5  2 2 3 -  1 -  -  -  -  -  -  -  

Course 

Correlation 

Mapping  
-  -  -  -  -  -  -  -  3 3 -  -  

 2.4  1.8  3 -  1 1 -  -  3 3 -  -  

 

Correlation Levels:  3: High;    2: Medium;       1 : Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION,  SORTING  AND  SEARCHING  (11  Periods)  

Introduction: Introduction to data structures, Introduction to Algorithm, Performance  

Analysis -  Space Complexity, Time Complexity, Asymptotic Notation -  Big Oh, Omega, Theta  

notations, Guidelines for Asymptotic Analysis, Algorithms Analysis: Problems & Solutions.  

Sorting: Bubble Sort , Insertion sort, Selection Sort, Shell Sort, Radix sort and their  

performance  analysis.  

Searching:  Linear  Search,  Binary  Search  and  their  performa nce  analysis.  

 

Module  2:  LINKED  LIST  (08  Periods)  

Single Linked List, Circular Linked List, Double Linked List, Circular Double Linked List,  

Applications of Linked List -  Sparse Matrix Representation and its performance analysis,  Addition 

of  Polynomials  and  its  performance  analysis.  

 

Module  3:  STACKS  AND  QUEUES  (08Periods)  

Stacks: Introduction, Definition, Implementation of stacks using arrays, Implementation  of 

stacks  using linked  list,  Applications of  Stacks.  

Queues:  Introduction,  Definition,  Impleme ntation  of  queues  using  arrays,  Implementation of 

queues using linked list, Circular Queue, Dequeue, Priority Queue,  Applications  of  Queues.  

 

Module  4:  TREES,  SEARCH  TREES  AND  HEAPS  (09  Periods)  

Trees:  Basic  Terminologies,  binary  trees,  Properties  of  bi nary  tree,  Representation  of  Binary  

Tree,  Binary tree  traversals.  

Search  Trees:  Binary  Search  Trees,  Operations  on  Binary  Search  Trees,  AVL Trees  and  

Operations on  AVL trees  

Heap: Heap  Trees, Implementation  of  Heap  Trees, Applications  of Heap  ï Heap  Sort  and  Its  

performance  Analysis.  

 

Module  5:  MULTI  WAY  TREES,  GRAPHS  AND  HASHING  (09  Periods)  

Multiway Trees: M-way search trees, B - trees, Operations on B - trees, B+ - trees.  

Graphs:  Introduction,  Basic  Terminologies,  Representation  of  Graphs,  Breadth  First  Search  

and  its  Complexity  Analysis,  Depth First Search  and  its  Complexity  Analysis.  

Hashing:  Introduction,  Hash  Table  Structure,  Hash  Functions,  Linear  Open  Addressing,  

Chaining  and  their  performance  analysis.  

Total  Periods:  45  

   

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

1.  Implement  following  sorting  algorithms  

a)  Bubble  Sort  

b)  Insertion  sort  

c)  Selection  sort  

2.  Store  roll  numbers  of  students  who  attended  placement  training  program  in  random 

order in  an  array.  

a)  Write  a program  to  search  whether  a particular  stude nt  attended  training  
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or  not using  linear  search  

b)  Write  a program  to  search  whether  a particular  student  attended  training  
or  not using  binary  search  

3.  a)  Department  of  CSE has  a readers  club  named  'Prerana'.  Students  of  all  years  can  

 be  granted membersh ip on request and they can get books. Similarly one may 

 cancel  the  membership  of  club.  First  node  is reserved  for  head  of  readers  club  and  

 last  node   is reserved for in -charge of readers club. The studentôs information in 

 each node  consisting of name of  the student and roll no of the student. Develop 

a  program to perform following operations on readers club memberós information 
 using singly  linked  list.  

i.  Add  and  delete  the  members  as well  as head  or  even  in -charge.  

ii.  Compute  total  number  of  members  in  rea ders  club  

iii.  Display  members  in  readers  club  

iv.  Display  list  in  reverse  order  using  recursion  

v.  Sort  the  list using  name  and  display it.  

b)  A Company  has  N employees  and  it  maintains  each  employee  data  with  the  

 following attributes like: emp_id, emp -dept, emp_sal , emp_mobileno. Use a 

menu  driven  Program to perform following operations on employeeôs data using Doubly 

 Linked  List  (DLL).  

i.  Create  a DLL  of  N Employees  Data  by  using  end  insertion.  

ii.  Display  the  status  of  DLL and count  the  number  of  nodes  in  it  

iii.  Perform  In sertion  and  Deletion  at  End of  DLL 

iv.  Perform  Insertion  and  Deletion  at  Front  of  DLL 

v.  Perform  Insertion and  Deletion  at  any  user  specified  position  of  DLL 

vi.  Exit  

4.  a)  Implement  a menu  driven Program for  the  following  operations  on  stack  using  

 arrays.   

i.  Push an  Element on  to  Stack  

ii.  Pop an  Element  from  Stack  

iii.  Demonstrate  how  Stack  can  be used  to  check  Palindrome  

iv.  Display  the  elements  of  a Stack  

v.  Exit  

b)  Develop  a menu  driven  program to  implement  queue  operations  using  arrays.  

5.  a)  Write  a program  to  implement stack  using  linked  list  

b)  Write  a program  to  implement  queue  using  linked  list  

6.  a)  Develop  a program  to  convert  an  infix expression  to  postfix  expression  using  

stack  

b)  Write  a program  to  evaluate  given  postfix  expression  using  stack  

7.  Develop  a menu  driv en  program  to  perform  the  following  operations  on  a binary  

search  tree  

a)  Create  a binary  search  tree  

b)  Insert an  element  into  a binary  search  tree  

c)  Delete  an  element  from  binary  search  tree  

d)  Traverse  the  binary  search  tree  in  In order,  Preorder  and  post  order  

8.  Write  a program  to  perform the  following operations  on  AVL tree  

a)  Insert  an  element  into  AVL tree  

b)  Delete  an  element  from  AVL tree  

c)  Display the  elements  of  AVL tree  in  ascending  order  

9.  a)  Develop  a program  to  implement  Breadth  first  search  traversal.  

b)  Develop  a program to  implement  Depth  first  search  traversal.  
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10.  Write  a program  to  implement  hashing  with  

a)  Separate  Chaining  Method  

b)  Open  Addressing  Method  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  
Debasis  Samanta,  Classic  Data  Structures ,  PHI Learning  private  limite d,  2nd  Edition,  2017.  

2.  
Narasimha  Karumanchi,  Data  Structures  and  Algorithms  made  easy ,  Career  Monk,  5th  

Edition,  2017.  

 

REFERENCE  BOOKS:  

1.  G A V Pai,  Data  Structures  and  Algorithms:  Concepts,  Techniques  and  Applications ,  

Mcgraw  Hill Edition.  

2.  Sat raj Sahani, Data Structures, Algorithms and Applications in Java , Universities Press,  

2nd  Edition,  2008.  

3.  Michael  T. Goodrich,  Roberto  Tamassia,  Data  Structures  and  Algorithms  in  java ,  Wiley  

India,  2nd  Edition,  2007.  

 

SOFTWARE/TOOLS:  

1.  Software:  JDK 1.8  

2.  Operating  System:  Windows/  Linux  

 

VIDEO  LECTURES:  

1.  https://ocw.mit.edu/courses/electrical -engineering -and -computer - science/6 -006 -

introduction - to -algorithms - fall -2011/lecture -videos  

2.  http://nptel.ac.in/courses/106106127/  

3.  http://www.nptel.ac.in/courses/106102064  

 

Web  Resources:  

1.  https:// www.codechef.com/certification/data -structures -and -algorithms/prepare  

2.  https://hackr.io/tutorials/learn -data -structures -algorithms  

  

 

  

http://nptel.ac.in/courses/106106127/
http://www.nptel.ac.in/courses/106102064
http://www.codechef.com/certification/data-structures-and-algorithms/prepare
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SCHOOL CORE  

Course  Code  Course  Title  L T P S C 

22ME105401  ENGINEERING  DRAWING  -  1 2 -  2 

Pre - Requisit e  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides  a detailed discussion and hands -on  experience  on  

engineering  drawing  conventions,  Importance  of  engineering  drawing,  fundamental  concepts  of  

sketching,  computer  aided  draftin g and  different  types  of  projections  of  geometric  entities  (both 2D  
and  3D) through computer  aided  drafting  packages.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  
Apply the principles of engineering drawing , Methods and CAD tools to draw the  Geometries  

and  Curves to  communicate  in  engineering  field.  

CO2.  Understand  and  draw  projections  of  points  (0D) located in  four  quadrants  

CO3.  
Visualize,  plan  and  draw  projections  of  lines  (1D)  and  planes  (2D)  (inclined  to  both  

planes of  projection)  

CO4.  
Visualize  and  draw  projections  of  regular  solids  (3D)  (inclined  to  both  planes  of  

projection)  and  sections  of  regular  solids  (front view, top  view and  true shape)  

CO5.  
Develop lateral  surfaces  of  solids  and  draw  Isomet ric  views  of  given  objects  for  

engineering  communication  using  principles  of  engineering  drawing  and  CAD tools.  

CO6.  Work  independently  or  in  teams  to  solve  problems  with  effective  communication.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 2 1 -  -  -  -  -  -  -  -  -  

CO2  3 2 1 -  -  -  -  -  -  -  -  -  

CO3  3 2 1 -  -  -  -  -  -  -  -  -  

CO4  3 2 2 -  -  -  -  -  -  -  -  -  

CO5  3 2 2 -  -  -  -  -  -  -  -  -  

CO6  -  -  -  -  -  -  -  -  3 3 -  -  

Course 

Correlation 

Mapping  

3  2  1  -  -  -  -  -  3  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  
Module  1:  INTRODUCTION TO ENGINEERING GRAPHICS AND 

DESIGN  

(06  Periods)  

Principles, significance -Conventions in drawing - lettering -  BIS conventions -Dimensioning  

principles and  conventional representations.  

Exercises:  

1.  Practice  exercise  on  Basic  Lettering  and  Dimensioning  

2.   Practice  exercise  on  Conventional  representations  

Introduction to AutoCAD: Basic drawing and editing commands: line, circle, rectangle,  

erase, vie w, undo, redo, snap, object editing, moving, copying, rotating, scaling, mirroring,  

layers,  templates,  polylines,  trimming,  extending,  stretching,  fillets,  arrays,  dimensions.  

Exercises:  

1.  Practice  exercise  using  basic  drawing  commands  

2.  Practice  exercise  usin g editing  commands  

 

Module  2:  CONICS,  PROJECTION  OF POINTS  (06  Periods)  

Conics  &  Special  Curves :  Conic  sections  -  eccentricity  method  only  

Exercises:  

1.   Practice  exercises  on  Ellipse,  Parabola,  Hyperbola  

2.   Practice  exercises  on  Projection  of  points  

 

Modu le  3:  PROJECTION  OF LINES  AND  PLANES  (8  Periods)  

Projection  of  points  in  any  quadrant,  lines  inclined  to  one  or  both  planes,  finding  true  lengths,  

angle  made  by  line,  Projections of  regular  plane  surfaces.  

Exercises:  

1.  Practice  exercises  on projection  of  lines  inclined  to  one  plane  

2.  Practice  exercises  on  projection of  lines  inclined  to  both  planes  

3.  Practice  exercises  on  Projections  of  regular  plane  surfaces  

 

Module  4:  PROJECTION  OF SOLIDS  AND  SECTION  OF SOLIDS  (6  Periods)  

Projection  of  solids:  Projection  of  regular  solids  inclined  to  one  plane.  

Sections of solids: Section planes and sectional view of right regular solids -  prism,  cylinder,  

pyramid  and  cone, True shapes of  the sections.  

Exercises:  

1.  Practice  exercises  on  Projections  of  regular  solids  

2.  Practice  ex ercises  on  Sections  of  solids  

 

Module  5:  DEVELOPMENT  OF SURFACES,  ORTHOGRAPHIC  AND  

ISOMETRIC  PROJECTIONS  

(10  Periods)  

Development of surfaces: Development of surfaces of right regular solids -prism, cylinder,  

pyramid, cone  and  their  sectional  parts.  

Exer cises:  

1.  Practice  exercises  on  Development  of  surfaces  of  right  regular  solids  

ORTHOGRAPHIC  AND  ISOMETRIC  PROJECTIONS  

Orthographic  Projections:  Systems  of  projections,  conventions  and  application  to  

orthographic  projections.  

Isometric Projections: Principles  of isometric projection -  Isometric scale; Isometric views:  

lines,  planes, simple solids.  

Exercises:  

1.  Practice  exercises  on  Orthographic  Projections  

2.  Practice  exercises  on  Isometric  Projections  

3.  Practice  exercise  on Isometric  Projection  of the  2-storage  build ing.  

Total  Periods:  36  
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RESOURCES  

 

TEXT BOOKS:  

1.  D.  M. Kulkarni,  A.  P. Rastogi,  A.  K.  Sarkar,  Engineering  Graphics  with  Auto  CAD,  PHI  

Learning  Private  Limited,  New  Delhi,  Revised  edition,  2010.  

2.  N.  D.  Bhatt  and  V.  M. Panchal,  Engineering  Drawing ,  Charotar  Publishing  House,  Gujarat,  

51st  edition,  2013.  

 

REFERENCE  BOOKS/LABORATORY  MANUALS:  

1.  Sham  Tickoo,  AutoCAD  2013  for  Engineers  and  Designers ,  Dreamtech  Press,  2013.  

2.  M. H.  Annaiah  & Rajashekar  Patil,  Computer  Aided  Engineering  Drawing ,  New  Age 

International  Publishers,  4th  Edition,  2012.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/112105294  

 

 

  

https://nptel.ac.in/courses/112105294
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SCHOOL CORE  

Course  

Code  

Course  Title  L T P S C 

22AI105001  DESIGN  THINKING  -  1 2 -  2 

Pr e- Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION:  This  course  provides  a detailed  discussion  and  hands -on  experience  

on design thinking process, evaluation of requirement specification and reflections on design  

experience.  This  course  also  focuses  on  demonstration  of  five  phases  of  design  thinking  

such as empathize, define, ideate, prototyping, testing and validation with design thinking  tools  
and  frameworks.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  Investigate  the  requirements  of  a problem  by  conducting  surveys.  

CO2.  Create  meaningful  and  actionable  problem  statements  for  creative  problem  solving.  

CO3.  
Construct  blueprints  to  visualize  user  attitudes  and  behavior  for  gaining  insigh ts  of  

customers.  

CO4.  Design  prototypes  of  innovative  products  or  services  for  a customer  base.  

CO5.  
Develop  relevant  products  or  services  by  choosing  good  design  and  applying  empathy  
tools for  experiencing  user requirements.  

CO6.  Work  independently  and  communicate  effectively  in  oral  and  written  forms.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  
Program  

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  -  3 -  2 -  -  -  -  -  -  -  -  1 1 -  

CO2  1 -  1 3 -  -  -  -  -  -  -  -  1 1 -  

CO3  -  2 -  3 -  -  -  -  -  -  -  1 1 1 -  

CO4  -  2 3 2 -  -  -  -  -  -  -  -  1 1 -  

CO5  -  3 -  1 1 -  1 2 -  -  -  -  1 1 -  

CO6  -  -  -  -  -  -  -  -  3 3 2 -  -  -  -  

Course 

Correlati

on 

Mapping  

 
1  

 
3  

 
2  

 
3  

 
1  

 
-  

 
1  

 
2  

 
3  

 
3  

 
2  

 
1  

 
1  

 
1  

 
-  

 

Correlation Levels:  3: H igh;    2: Medium;       1: Low  

  



 

B.Tech. Electronics and Computer Engineering  42 

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

Introduction  to  Design  Thinking  ï Design  thinking  Process,  Definition,  Importance,  Phases  of  

Design  Thinking,  Canva Tool.  

1.  Conduct survey and identify the problem by either indivi dual or group and frame a  

problem  statement  using  AEIOU  (Activities,  Environment,  Interactions,  Objects,  Users)  

framework.  

2.  Identify demographic or focus group for problem statement and create persona and  

explicitly  define the  characteristics  of  persona  using  Canva  tool.  

Emphathize -  Role of  empathy  in  design  thinking,  Purpose  of  Empathy  Map,  Empathy  Tools  

ï Customer  Journey  Map,  Personas,  Coggle  Tool.  

3.  Build a Customer Journey Map (CJM -Before -During -After) and identify touch points  for 

any mock scen ario or persona created during last experiment and frame 2 -3 questions  
using HMW  (How  Might  We).  

4.  Create  an  Empathy  Map using  Coggle  design  thinking  tool.  

Sample  Empathy  Map:  

 

 

Ideation  ī Importance  of  visualizing  and  empathizing  before  ideating,  
Apply ing  the  method,  Ideation  Tools  

ī Story  board,  Brainstorming,  Mind  Map,  SCAMPER. 

5.  Story  boarding  design  ideas:  Consider  a mock  scenario  and  create  user  stories  and  

storyboards to transform information about user needs into design concepts using  any  

story  board  tool.  

6.  Create  Mind  Map for  your  problem  statement  using  Coggle.  

Sample  Mind  Map:  
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7.  Perform  Brain  Storming  Session  with  your  team  and  record  using  the  SCAMPER 

framework and  finalize  the  best  three innovative  ideas.  

 

 

 

Prototyping  and  Testin g ï Definition,  Prototype  examples,  Need  for  Prototyping,  Fidelity  

for  prototypes,  Process  of  prototyping,  Introduction to  Marvel  POP Software, Testing 

prototypes  with  users.  

8.  Create  an  application  prototype  for  product  recommendation  using  Marvel  POP  

Software .  

9.  Create  a low - fidelity  paper  prototype  by  sketching  out  the  product  design  and  adding  

relevant functionality.  

10.  Test  the  prototype  created  in  Exercise  9 by  interacting  with  each  member  of  the  team,  walking  

them  through  the  design  and  gatheri ng  feedback.  Use feedback  grid  with  the  following  

quadrants:  what  worked,  what  could  be improved,  questions,  and  ideas.  
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What  worked?  What  could  be  

improved?  

 

Questions  

 

Ideas  

 

 

RESOURCES  

 

REFERENCE  BOOKS:  

1.  Michael G. Luchs , Scott Swan , Abbie Griffin , Desig n Thinking ï New Product Essentials 
from  PDMA,  Wiley,  2015.  

2.  Vijay  Kumar,  101  Design  Methods:  A Structured  Approach  for  Driving  Innovation  in  

Your  Organization ,  2012.  

3.  Kathryn  Mc Elroy,  Prototyping  for  Designers:  Developing  the  best  Digital  and  Physical  

Products , OôReilly, 2017. 

4.  S.Salivahanan,  S.Suresh  Kumar,  D.Praveen  Sam,  Introduction  to  Design  Thinking ,  Tata  

Mc Graw  Hill,  1st  Edition,  2019.  

 

SOFTWARE/TOOLS:  

1.  Canva  (https:// www.canva.com/)  

2.  Coggle  (https://coggle.it/)  

3.  Marvel  POP 

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/109/104/109104109/  

2.  https://nptel.ac.in/courses/110106124/  

3.  https:// www.youtube.com/watch?v=q654 -kmF3Pc&t=0s  

4.  https:// www.youtube.com/watch?v=TNAdanuvwtc  

5.  https:// www.youtube.com/watch?v=U -hzefHdAMk  

6.  https:// www.yout ube.com/watch?v=zbLxs6te5to  

 

Web  Resources:  

1.  https:// www.interaction -design.org/literature/article/5 -stages - in - the -design - thinking -  

process  

2.  https:// www.ibm.com/design/thinking/page/toolkit  

3.  https:// www.interaction -design.org/l iterature/article/define -and - frame -your -design -  

challenge -by -creating -your -point -of -view -and -ask -how -might -we  

4.  https:// www.culturepartnership.eu/en/article/ten - tools - for -design - thinking  

5.  https:// www.mindtools.com/pages/article/newCT_02.htm  

 

  

https://www.amazon.com/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Michael%2BG.%2BLuchs&text=Michael%2BG.%2BLuchs&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Scott%2BSwan&text=Scott%2BSwan&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref%3Ddp_byline_sr_book_3?ie=UTF8&field-author=Abbie%2BGriffin&text=Abbie%2BGriffin&sort=relevancerank&search-alias=books
http://www.amazon.com/101-Design-Methods-Structured-Organization/dp/1118083466
http://www.amazon.com/101-Design-Methods-Structured-Organization/dp/1118083466
http://www.amazon.com/101-Design-Methods-Structured-Organization/dp/1118083466
http://www.canva.com/)
http://www.youtube.com/watch?v=q654-kmF3Pc&t=0s
http://www.youtube.com/watch?v=TNAdanuvwtc
http://www.youtube.com/watch?v=U-hzefHdAMk
http://www.youtube.com/watch?v=zbLxs6te5to
http://www.interaction-design.org/literature/article/5-stages-in-the-design-thinking-
http://www.ibm.com/design/thinking/page/toolkit
http://www.interaction-design.org/literature/article/define-and-frame-your-design-
http://www.culturepartnership.eu/en/article/ten-tools-for-design-thinking
http://www.mindtools.com/pages/article/newCT_02.htm
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22EC111002
 TECHNOLOGY  EXTENSION  FOR SOCIETAL 

PROB LEMS  

-  -  -  4 1 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: The course "Technology Extension for Societal Problems in ECE" is  

designed to provide students with in -depth project -based learning focused on identifying real -  

world  problems  in  the  field  of  Electronics  and  Communication  Engineering  (ECE)  and  leveraging  
technology  to  develop innovative  solutions.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  

Create/Design engineering sys tems or processes to solve complex  real world related  to 

Electronics and  Communication  Engineering  and  allied  societal  problems  using  

appropriate  tools  and techniques to arrive  at  innovative  solutions.  

CO2.  
Consider society, health, safety, environment, s ustainability, economics and project  
management  in solving complex  real  world  and  allied  societal  problems.  

CO3.  

Perform individually or  in a team besides communicating effectively  in written,  oral  and 

graphical forms on systems or processes that are deve loped to solve complex real  world  

and  allied  societal  problems.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program  

Specific  

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

CO2  3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

CO3  3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 

Course 

Correlati

on 

Mapping  

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 
3 

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

   

Identification  of  real  world  and  allied  societal  problems  related  to  Electronics  and  

Communication Engineering.  

Industrial  visits  can  be arranged by  the  faculty  concerned  

6 ï 10  students  can  form  a team  (within  the  same  discipline)  

Minimum  of  four  hours  per  week on  self -managed  team  activity  

Appropriate  scientific  methodologies  to  be utilized  to  solve  the  identified  problem  

Solution should be in the form of fabrication/coding/modeling/product design/process  

design/formulation of relevant  scientific methodology(ies)  

Public  fund  raising  for  impl ementation  of  the  designed  solution  

Develop  a strategy  for  implementation  

Mobilization  of  necessary  human  resources  and  material  

Implementation  of  the  designed  solution  

Verification  of  the  implemented  solution  

Consolidated  report  to  be submitted  for  assessment  

Participation, involvement and contribution in group discussions during the week with  faculty 

concerned will be used as the modalities for the continuous assessment of the  course.  

Project outcome to be evaluated in terms of technical, economica l, social,  environmental,  

political  and  demographic  feasibility.  

Contribution  of  each  group  member  to  be assessed  

Total  Periods:  45  

(Note:  Itôs an indicative  one.  The course  instructor  may  change  the  activities  and  the  same  

shall  be reflected  in  course  handout.)    

 

PROJECT  BASED  LEARNING  

Projects  relevant  to  the  course  will  be provided  by  the  course  instructor  at  the  beginning.  
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22EC111001  INTERNSHIP  -  -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requi site  -  

 

COURSE DESCRIPTION: Expose students to the industrial environment; Create competent 

professionals for the industry; sharpen the real time technical / managerial skills required at the 

job; Gain professional experience and understand engineerós responsibilities and ethics; 

Familiarize with latest equipment, materials and technologies; Gain exposure to technical report 

writing; Gain exposure to corporate working culture.  

 

COURSE OUTCOMES: After successful completion of the course, students will be  able to:  

CO1.  

Analyze latest equipment, materials and technologies that are used in industry to 

solve complex engineering problems following relevant standards, codes, policies and 
regulations.  

CO2.  
Analyze safety, health, societal, environmental, susta inability, economical and 

managerial factors considered in industry in solving complex engineering problems.  

CO3.  
Perform individually or in a team besides communicating effectively in written, oral 

and graphical forms on practicing engineering.  

 

CO- PO M apping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 2 2 2 2 2 2 2 2 2 2 2 3 2 2 

CO2  3 2 2 2 2 2 2 2 2 2 2 2 3 2 2 

CO3  3 2 2 2 2 2 2 2 2 2 2 2 3 2 2 

Course 

Correlati

on 

Mapping  

3 2 2 2 2 2 2 2 2 2 2 2 3  2 2 

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22EC108001  CAPSTONE PROJECT  -  -  -  -  10  

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE D ESCRIPTION: Identification of topic for the project work; Literature survey; 

Collection of preliminary data; Identification of implementation tools and methodologies; 

Performing critical study and analysis of the topic identified; Time and cost analysis; 

Implementation of the project work; Preparation of thesis and presentation.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.  

Create / design Commination Systems or processes to solve complex electronics 

engineer ing and allied problems using appropriate tools and techniques following relevant 
standards, codes, policies, regulations and latest developments.  

CO2.  

Consider society, health, safety, environment, sustainability, economics and project 

management in solv ing complex Electronics and Communication engineering and allied 

problems.  

CO3.  
Perform individually or in a team besides communicating effectively in written, oral and 

graphical forms on Electronics and Communication engineering processes.  

 

CO- PO Mappin g Table:  

Course  

Outcomes  

Program Outcomes  

Program  

Specific  

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3 2 2 2 2 2 2 2 2 2 2 2 3 2 2 

CO2  3 2 2 2 2 2 2 2 2 2 2 2 3 2 2 

CO3  3 2 2 2 2 2 2 2 2 2 2 2 3 2 2 

Course 

Correla tion 

Mapping  

3 2 2 2 2 2 2 2 2 2 2 2 3  2 2 

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22LG102401  ENGLISH  FOR  PROFESSIONALS  2 -  2 -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURS E DESCRIPTION: This course deals with listening strategies, reading comprehension,  

grammar,  vocabulary,  pronunciation,  Written,  Verbal  and  Non - verbal  communication,  Channels  of  

communication,  Barriers  to  communication,  Modes  of  technology -based  communicati on,  and  
Technical  Communication  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  Understand  the  basics  of  Reading,  Writing,  Listening,  and  Speaking  skills.  

CO2.  Analyze  the  rules  of  English  grammar  in  speaking  and  writing.  

CO3.  Demonstrate  knowledge  of  English  pronunciation  in  speaking.  

CO4.  Apply  the  knowledge  of  reading  strategies  and  vocabulary  in  communication.  

CO5.  Apply  the  strategies  of writing  in  preparing  a report.  

 

CO- PO Mapping Table:  

Course  

Outc omes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  -  -  -  -  3 -  2 

CO2  -  3 2 -  -  -  -  -  -  3 -  2 

CO3  3 2 -  -  -  -  -  -  -  3 -  2 

CO4  -  -  -  -  3 -  -  -  -  3 -  2 

CO5  -  -  -  -  3 -  -  -  -  3 -  2 

Course 

Correlation 

Mapping  

 

3  
 

3  
 

2  
 

-  
 

3  
 

-  
 

-  
 

-  
 

-  
 

3  
 

-  
 

2  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  SUPER  HEROES  ï THE  SCIENCE  BEHIND  SUPER  

HEROES  

(06  Periods)  

Reading  for  Comprehension,  Grammar,  Speaking,  Listening,  Vocabulary,  Writing,  Verbal  and  

Non -verbal  communication.  

 

Module  2:  ALIENS  ï THE  CYLINDER  OPENS  (06  Periods)  

Reading  for  comprehension,  Grammar,  Vocabulary,  Writing,  Listening,  and  Channels  of  

communication.  

 

Module  3:  INVENTORS  ï THE  RAMAN  EFFECT  (06  Periods)  

Reading  compreh ension,  Listening,  Writing,  Grammar,  Speaking,  Pronunciation,  and  

communication barriers.  

 

Module  4:  HEALTH  AND  NUTRITION  ï WHAT  SHOULD  YOU  BE 

EATING  

(06  Periods)  

Reading  comprehension,  Listening,  Speaking,  Grammar, Writing,  Pronunciation,  and  Modes  of  

technology -based communication.  

 

Module  5:  NEW - AGE  ENTREPRENEURS  ï HOW  A

 CHINESE  BILLIONAIRE  BUILT  HER  FORTUNE  

(06  Periods)  

Reading  comprehension,  Vocabulary,  Listening,  Grammar,  Writing,

 and  Technical  Communication  

Total  Periods:  30  

   

 

EXPERIENTIAL LEARNING  

PART - A 

Any  six  modules  among  the  following:  

1.  Conversation  starters  and  role  play  

2.  Reading  comprehension  

3.  Listening  comprehension  

4.  Vocabulary  Building  (business  and  job - related  vocabulary)  

5.  Describing  people,  places,  objects,  and  Events  

6.  Phonetics  -  Accent/  Rhythm/  Intonation  

7.  Tenses  

8.  Proposal  Writing  

 

PART - B 

Any  four  modules  among  the  following:  



 

B.Tech. Electronics and Computer Engineering  51 

1.  Communicating  effectively  is important  to  become  successful  in  any  business.  Prepare  a 

Case study  of  successful  business  pers onnel  regarding  communication  competence.  

2.  Prepare  a PowerPoint  presentation  on  an  orator  and  analyze  the  voice  dynamics.  

3.  People face situations to convince or agree with the points they have. The college  

arranges a 5 - day tour program to Goa. Prepar e a video on persuasive talk and convince  

parents  to  get  permission.  

4.  Write  an  article  on  the  famous  clichés  of  our  time.  

5.  Prepare  a poster  on  the effects  of  social media on  youth.  

6.  Give  a short  talk  on  the  importance  of  inventors  and  their  role  in present  socio,  political  and  

economic  changes.  

7.  Prepare  a collage  of  entrepreneurs'  pictures  and  their  achievements.  

8.  NASA released recent photos of the universe with the help of the James Webs Space  

Telescope. Write down the expected impact on the  existing theory on planets and the  
universe.  

9.  Obesity is the most common problem for people. List out the reasons for the problem  and  

prepare food habits to overcome.  

10.  Epics  of  India  deals  with  superheroes  of  those  days.  Compare  the  weapons  used  in  the  

battles  of  Mahabharata  with modern  weapons.  

11.  Write  a report  on  your  recently  invented  product  so that  it  should  be sold  as a hot  cake  in 

the  market.  

12.  Illustrate  the  essential  rules  for  good  precis  writing.  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  N.P.  Sudharshana  & C.Savitha,  English  for  Technical  Communication ,  Cambridge  

University  Press.  2016.  

 

REFERENCE  BOOKS:  

1.  Kline  J. A.,  Speaking  effectively:  Achieving  excellence  in  presentations.  Upper  Saddle  

River,  NJ:  Pearson/Prentice  Hall,  2004.  

2.  Kuiper ,S. Contemporary  business  report  writing  Cincinnati,  OH:  Thomson/South,  Western,  

3rd  Edition, 2007.  

3.  Locker,  K.  O. & Kaczmarek,  S. K.  Business  communication :  Building  critical  skills,  

McGraw  Hill,  3rd  Edition,  2007.  

4.  Mascull,  B. Business  vocabulary  in use:  Advanced.  Cambridge,  Cambridge  University  

Press,  2004.  

5.  Matthews,  C. B.  & Matthews,  and  M. Quicksteps  to  winning  business  presentations:  

Make  the most  of  your  PowerPoint  presentations ,  McGraw  Hill,  2007.  

6.  Marsh,  C. Strategic  writing:  Multimedi a writing  for  public  relations,  advertising,  sales  and  

marketing,  and  business communication ,  Pearson, 2005.  

7.  
Munter,  M. & Russell,  L. Guide  to  presentations ,  Pearson,  2nd  Edition,  2008.  
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8.  Reardon,  K.  K.  The  skilled  negotiator:  Mastering  the  language  of  engagement ,  Jossey,  

Bass, 2004.  

9.  
Stiff,  J. B.  Persuasive  communication ,  Jossey,  Bass, 2 nd  Edition  2003.  

 

VIDEO  LECTURES:  

1.  https:/ /learnenglish.britishcouncil.org/general,english/video,zone/the,day,elizabeth,b  

ecame,queen  

2.  https://www.youtube.com/watch?v=CscHc8qSn1A  

 

Web  Resources:  

1.  https://galgotiacollege.edu/assets/pdfs/study,material/Notes,english.pdf  

2.  https://lecturenotes.in/subject/183  

3.  https:// www.fluentu.com/blog/english/professional,english/  

4.  https://learnenglish.britishcouncil.org/business,english  

 

  

https://learnenglish.britishcouncil.org/general-english/video-zone/the-day-elizabeth-became-queen
https://learnenglish.britishcouncil.org/general-english/video-zone/the-day-elizabeth-became-queen
https://www.youtube.com/watch?v=CscHc8qSn1A
https://galgotiacollege.edu/assets/pdfs/study%2Cmaterial/Notes%2Cenglish.pdf
https://lecturenotes.in/subject/183
http://www.fluentu.com/blog/english/professional%2Cenglish/
https://learnenglish.britishcouncil.org/business-english


 

B.Tech. Electronics and Computer Engineering  53 

SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22LG102402  EMPOWERING YOUR ENGLISH  2 -  2 -  3 

Pre - Requisite  -  

Anti - Requisite  22LG1024 01 -  English for Professionals  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course deals with listening strategies, reading comprehension, 

grammar, vocabulary, pronunciation, Written, Verbal and Non -verbal communication, Channels 

of communication, Barriers t o communication, Modes of technology -based communication, and 
Technical Communication  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.  Develop skills and techniques to speak and write with cohesion.  

CO2.  Under stand the usage of English grammar in speaking and writing.  

CO3.  Demonstrate knowledge of right pronunciation in speaking.  

CO4.  Apply the knowledge to build vocabulary in communication.  

CO5.  Apply the strategies of writing in preparing a report and Emai l.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  -  -  -  -  3 -  2 

CO2  -  3 2 -  -  -  -  -  -  3 -  2 

CO3  3 2 -  -  -  -  -  -  -  3 -  2 

CO4  -  -  -  -  3 -  -  -  -  3 -  2 

CO5  -  -  -  -  3 -  -  -  -  3 -  2 

Course 

Correlation 

Mapping  

3 2  2 -  3 -  -  -  -  3 -  2 

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module 1:  A TIME TO REMEMBER  (06 Periods)  

Reading for Comprehension, Tenses, Speaking, Listening, Vocabulary, Writing -  Email, Ve rbal 

and Non -verbal communication.  

 

Module 2:  TIME FOR CHANGE  (05 Periods)  

Reading for comprehension, Degrees of Comparison, Vocabulary, Listening.  

 

Module 3:  ULTRA MARATHON  (05 Periods)  

Reading comprehension, Listening, Vocabulary of sports, Pronunc iation, speaking ï Talk about 

favourite sport.  

 

Module 4:  HOTEL RESERVATIONS AND EXPENSES  (08 Periods)  

HOTEL RESERVATIONS:  

Reading comprehension ï reading reviews, Speaking ï calling to check into a hotel, make 

enquiries, framing questions, Grammar, Wri ting ï writing reviews, Pronunciation.  

EXPENSES:  

Reading comprehension -  analysing data, Vocabulary, Listening, Grammar -  Tenses, Writing ï 

writing a report. Speaking ï Talk about making daily budget.  

 

Module 5:  BODY LANGUAGE  (06 Periods)  

Reading compreh ension, Vocabulary, Listening, Grammar, Speaking ï Talking about 

importance of body language, giving mini presentations.  

Total Periods: 30  

   

 

EXPERIENTIAL LEARNING  

PART - A 

Any six modules among the following:  

1.  Conversation starters and role play  

2.  Reading comprehension  

3.  Listening comprehension  

4.  Vocabulary Building (business and job - related vocabulary)  

5.  Describing people, places, objects, and Events  

6.  Phonetics -  Accent/ Tone/ Intonation  

7.  Grammar  

8.  Email Writing  
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PART - B 

Any four mod ules among the following:  

1.  Identifying induvial strengths and weaknesses raises self -awareness. Do a SWOT analysis 

and come up with an action plan to present in the classroom.  

2.  Prepare a sales pitch of your dream product/ app and explain USP.  

3.  ñGen -Z is a difficult generationò. Do you agree with this statement? Tell why and how 

different Gen Z is.  

4.  Write an email to your Teacher of English explaining how a construction site near by is 

creating a hindrance to your learning.  

5.  Prepare a poster on the effects of social media on youth.  

6.  Give a short talk on the advantages and disadvantages of social media.  

7.  What are your thoughts on Mission Mars? Why do you think nations are investing heavily 

on this? Debate  

8.  Explain the downside of the d evelopment of current era.  

9.  Skills, Experience and education ï which of these play an important role in life and why? 

Present your views  

10.  Talk about a time when you tried a weird / Awesome food. Describe your experience  

11.  Write an article on your  experience of education. What are your recommendations to 

improve the system?  

 

 

RESOURCES  

 

TEXT BOOKS:  

Jack C Richards, ñInterchange Fourth Edition ò, Cambridge University Press. 2016. 

 

REFERENCE  BOOKS:  

1.   Kline, J. A. ñSpeaking effectively: Achieving e xcellence in presentations. Upper Saddle 

Riverò, NJ: Pearson/Prentice Hall, 2004.  

2.   Kuiper, ñS. Contemporary business report writingò (3rd ed.). Cincinnati, OH: 

Thomson/South,Western, 2007.  

3.   Locker, K. O. & Kaczmarek, ñS. K. Business communicationò: Build ing critical skills (3rd 

ed.). New York: McGraw,Hill/Irwin, 2007.  

4.   Mascull, ñB. Business vocabulary in use: Advanced. Cambridgeò: Cambridge University 

Press, 2004.  

5.   Matthews, C. B. & Matthews, and M. Quicksteps to winning business presentations: Make 

the  most of your PowerPoint presentations . New York: McGraw,Hill, 2007.  
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6.   Marsh, C. Strategic writing: Multimedia writing for public relations, advertising, sales and 

marketing, and business communication . Boston: Pearson/Ally and Bacon, 2005.  

7.   Munter, M. & Russell, L. Guide to presentations . (2nd ed.). Upper Saddle River: NJ: 

Pearson/Prentice Hall, 2008.  

8.   Reardon, K. K. The skilled negotiator: Mastering the language of engagement . San 

Francisco: Jossey,Bass, 2004.  

9.   Stiff, J. B. Persuasive communication  (2n d ed.). New York: Guilford Press, 2003.  

10.   N.P. Sudharshana and C. Savitha, English for Technical Communication , Cambridge 

University Press. 2016  

 

VIDEO  LECTURES:  

1.   https://learnenglish.britishcouncil.org/general,english/video,zone/the,day,elizabeth,beca

me,queen  

2.   https://www.youtube.com/watch?v=CscHc8qSn1A  

 

Web  Resources:  

1.   https://galgotiacollege.edu/assets/pdfs/study,material/Notes,english.pdf  

2.   https://lecturenotes.in/subject/183  

3.   https://w ww.fluentu.com/blog/english/professional,english/  

4.   https://learnenglish.britishcouncil.org/business,english  

 

  

https://learnenglish.britishcouncil.org/general-english/video-zone/the-day-elizabeth-became-queen
https://learnenglish.britishcouncil.org/general-english/video-zone/the-day-elizabeth-became-queen
https://www.youtube.com/watch?v=CscHc8qSn1A
https://galgotiacollege.edu/assets/pdfs/study,material/Notes,english.pdf
https://lecturenotes.in/subject/183
https://learnenglish.britishcouncil.org/business-english
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22LG105402  SOFT  SKILLS  -  -  2 -  1 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course deals with an understanding of the fundamental soft  skills 

and their practical social and workplace usage. It helps participants to communicate  effectively 

and  to carry themselves confidently and in harmony with their surroundings. They  also learn 

how to identify and overcome the barriers in interpersonal relationships, and to  employ  oral  and  

written  communication,  teamwork,  leadership,  problem -solving,  and  deci sion -  making  skills,  to  

gain  the  best  results.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  
Demonstrate  knowledge  of  career  skills  by  analyzing  the  strategies  of  Goal  Setting,  

Thinking  Skills,  interpersonal  skills,  and  etiquette.  

CO2.  
Analyze  various  situations  by  applying  Assertive  communication  and  Non -verbal  forms  in 

developing Interpersonal  Skills.  

CO3.  Apply  appropriate  managerial  strategies  by  analyzing  the  conflicts  in  various  situations.  

CO4.  

Demo nstrate various communication styles by analyzing and applying Thinking Skills  in  

diverse  teams  as an  individual  and  a team  member  and  during  Interviews  and  Group  
Discussions.  

CO5.  
Analyze and apply appropriate strategies of emotional intelligence and ada ptability  skills  

for  personal  and professional  success.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 2 2 -  2 -  2 -  -  -  -  2 

CO2  3 3 2 -  2 -  2 -  -  2 -  2 

CO3  2 2 2 -  3 -  2 -  -  -  -  2 

CO4  3 2 2 -  2 -  2 -  3 2 3 2 

CO5  2 2 2 -  3 -  3 -  -  2 -  3 

Course 

Correlation 

Mapping  

 

3  

 

2  

 

2  

 

-  

 

3  

 

-  

 

2  

 

-  

 

3  

 

2  

 

3  

 

2  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  
Module  1:  BODY  LANGUAGE   

Body  language  basics,  Types  of  Body  Language,  Facial  Expressions  and  their  messages,  Eye 

Contact  Insights, Body Posture, Hand  gestures, and  finger movements  

 

Module  2:  ASSERTIVENESS   

Communication  Styles,  Benefits,  Asserting  yourself,  Tips,  and  Role Play  

 

Module  3:  GOAL  SETTING   

Seven  Ste ps of  Goal  Setting,  Self -Motivation,  Personal  Goal  Setting,  and  Setting  Career  

Goals  

 

Module  4:  THINKING  SKILLS   

Positive  Thinking,  Creative  Thinking,  Lateral  Thinking,  Logical  Thinking,  and  Intuitive  Thinking  

 

Module  5:  TEAM  BUILDING   

Learning  Activ ities,  Management  Essentials,  and  Team  Building  Scenarios  

 

Module  6:  CONFLICT  MANAGEMENT   

Ways  of Resolving  Conflict, Personality  Types and  Conflict, Conflict Resolution  Process, and  

Team  Conflict  

 

Module  7:  EMOTIONAL  INTELLIGENCE   

Definition, unders tanding emotions, Identifying emotional intelligence, and self -  assessment  

 

Module  8:  ADAPTABILITY  SKILLS   

Understanding organizational communication, Identifying adaptability skills, and self -  

assessment.  

 

Module  9:  GROUP  DISCUSSIONS   

Types  of  GD,  Dos,  and Donôts, Dynamics  of  GD,  Intervention,  and  Summarization Techniques  

 

Module  10:  INTERVIEW  SKILLS   

Planning,  Opening  Strategies,  Answering  Strategies,  Teleconferencing,  Videoconferencing,  

Practice  questions,  and  Dress  code  

 

Module  11:  INTERPERSO NAL  SKILLS   

Starting  a Conversation,  Responding  to  a Conversation,  Conversation Examples,  Body  

Language,  and Role  Play  

 

Module  12:  ETIQUETTE   

Basic  Social  Etiquette,  Telephone  Etiquette,  Dining  Etiquette,  Conference  Etiquette,  and  Email  

Etiquette  
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RESOURCES  

 

 

REFERENCE  BOOKS:  

1.  Manual.  

2.  Dr.  K.  Alex,  Soft  Skills , S.  Chand  & Company  LTD,  Latest  Edition,  New  Delhi,  2018.  

3.  R. C. Sharma  & Krishna  Mohan,  Business  Correspondence  and  Report  Writing ,  Tata  Mc 

Graw, Hill  Publishing  Company  Limited,  New Delhi,  3rd  Edition,  2012.  

4.  S.P.  Dhanavel,  English and  Soft  Skills ,  Orient  Black  Swan  Private  Limited,  2010.  

 

VIDEO  LECTURES:  

1.  http://nptel.ac.in/courses/106102064  

2.  http://nptel.ac.in/courses/106106127/  

 

Web  Resources:  

1.  http://psydilab.univer.kharkov.ua/resources/ucheba/soft skills/Chapter_1_Introduction.  PDF 

2.  https://learnin g.tcsionhub.in/courses/tcs,ion/introduction,to,soft,skills/  

3.  https://goo.gl/laEHOY  (dealing  with  complaints)  

4.  http://www.adm.uwat erloo.ca/infocecs/CRC/manual/resumes.html  

5.  https://goo.gl/FEMGXS  

6.  http://www.career.vt.edu/interviewing/TelephoneInterviews.htm l 

7.  http://job,search,search.com/interviewing/behavioral_interviews  

8.  https://www.theba lancecareers.com/what,are,soft,skills,2060852  

 

  

http://nptel.ac.in/courses/106102064
http://nptel.ac.in/courses/106106127/
http://psydilab.univer.kharkov.ua/resources/ucheba/softskills/Chapter_1_Introduction.PDF
http://psydilab.univer.kharkov.ua/resources/ucheba/softskills/Chapter_1_Introduction.PDF
https://learning.tcsionhub.in/courses/tcs-ion/introduction-to-soft-skills/
https://goo.gl/laEHOY
http://www.adm.uwaterloo.ca/infocecs/CRC/manual/resumes.html
https://goo.gl/FEMGXS
http://www.career.vt.edu/interviewing/TelephoneInterviews.html
http://job-search-search.com/interviewing/behavioral_interviews
https://www.thebalancecareers.com/what-are-soft-skills-2060852
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22LG101403  GERMAN  LANGUAGE  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION:  Oral  communication;  Basic  grammar;  Basic  writi ng;  Berufsdeutcsch  

(Business  German)  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1.  Demonstrate  basic  knowledge  of  the  German  language  and  verb conjugation.  

CO2.  
Comprehend  and  apply  the  knowledge  of  vocabul ary  and  phrases  in  day - to -day  real - life  

conversation.  

CO3.  
Apply  the  various  sentence  structures  by  examining  the  rules  of  grammar  in  speaking  

and  writing.  

CO4.  
Analyze  the  various  verb  structure  of  English  and  German  languages  effectively  in  
professiona l writing  

CO5.  
Apply  the  various  verb  structure  of  English  and  German  languages  effectively  in  

professional  writing  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  -  -  2 -  -  -  -  

CO2  3 -  -  -  -  -  -  2 -  -  -  -  

CO3  3 -  -  -  -  -  -  2 -  -  -  -  

CO4  3 -  -  -  -  -  -  2 -  -  -  -  

CO5  3 -  -  -  -  -  -  2 -  -  -  -  

Course 

Correlation 

Mapping  

 

3 

 

-  

 

-  

 

-  

 

-  

 

-  

 

-  

 

2 

 

-  

 

-  

 

-  

 

-  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Modu le  1:  INTRODUCTION  (06  Periods)  

Introduction -  German alphabet, numbers, days in a week, names of months, seasons.  

Grammar: Nouns ï(i)Nominative case and (ii) Nominative personal pronouns, simple  sentence, 

Verb Conjugation 1 st  and 2 nd  type, verb Conjugati on 3 rd  type,  óWhô questions (simple  

sentences)  Nominative  (definite  and  indefinite)  Articles  

 

Module  2:  CITY  AND  FOOD  (06  Periods)  

In  the  city:  naming  places  and  buildings,  means  of  transport,  basic  directions.  Food:  drink,  

groceries  and  meals.  Apartmen ts: rooms,  furniture, colours.  

Grammar: Nouns -articles negation ï(kein and nicht); imperative and the accusative case;  

Nominative  Possessive Pronouns.  

 

Module  3:  DAY - TO - DAY  CONVERSATIONS  (06  Periods)  

Everyday life, telling time, making appointments, leis ure activities, and celebrations.  Different  

types  of  professions,  Health  and  the  body,  holidays  and  weather,  Clothes  and  

 

Module  4:  BASIC  GRAMMAR  (06  Periods)  

Grammar: Possessive articles, Prepositions (am, um, von. bis); Modal verbs, Separable  verbs, 

accusative, past tense of óto haveô and óto beô, imperative sentences, dative case, perfect  tense.  

 

Module  5:  BASIC  WRITING  (06  Periods)  

Translation from English to German and German to English, Contacts, Writing letters and  Email  

Writing.  

Total  Periods :  30  

   

 

EXPERIENTIAL LEARNING  

 

1.  Prepare  a report  on  the  importance  of  the  German  language  in  India  

2.  Why  is German  taught  in  Indian  schools?  

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  activities  and  shall  be reflected  

in  course  Han dout)  
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RESOURCES  

 

TEXT BOOKS:  

1.  Stefanie  Dengler,  Paul  Rusch,  Helen  Schmitz,  Tana  Sieber,  Netzwerk  Deutsch  als  

Fremdsprache,  Arbeitsbuch  A1 ,  Goyal Publishers  and  Distributors  Pvt.  Ltd.  2015.  

 

VIDEO  LECTURES:  

1.  https://www.youtube.com/watch?v=o4GvYa -3BmY  

2.  https://www.youtube.com/watch?v=mrF9BizWmgk  

3.  https://w ww.youtube.com/watch?v=mojirClzQEs  

4.  https://www.youtube.com/watch?v=0osSyX0MmCM  

5.  https://www.youtube.com/watch?v=mMDOtG5ucHA  

 

Web  Resources:  

1.  https://learngerman.dw.com/en/beginners/c -36519789  

2.  https://storylearnin g.com/learn/german/german - tips/basic -german -phrases  

3.  https://study.com/academy/lesson/how - to -write -a- letter - in -german.html  

 

  

https://www.youtube.com/watch?v=o4GvYa-3BmY
https://www.youtube.com/watch?v=mrF9BizWmgk
https://www.youtube.com/watch?v=mojirClzQEs
https://www.youtube.com/watch?v=0osSyX0MmCM
https://www.youtube.com/watch?v=mMDOtG5ucHA
https://learngerman.dw.com/en/beginners/c-36519789
https://storylearning.com/learn/german/german-tips/basic-german-phrases
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22LG101404  FRENCH  LANGUAGE  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION:  Oral  communication;  Basic  writing;  Basic  grammar  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1.  Demonstrate  basic  knowledge  of  the  French  language.  

CO2.  
Comprehend  and  apply  the  knowledge  of  the  alphabet  in  day - to -day  real - life  

conversation.  

CO3.  Apply  the  various  styles  of  greetings  in  speaking  and  writing.  

CO4.  Analyze  the  various  conversations  in French languages  

CO5.  Apply  the  French  words  for  date and  time.  

 

CO- PO Ma pping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  -  -  2 -  -  -  -  

CO2  3 -  -  -  -  -  -  2 -  -  -  -  

CO3  3 -  -  -  -  -  -  2 -  -  -  -  

CO4  3 -  -  -  -  -  -  2 -  -  -  -  

CO5  3 -  -  -  -  -  -  2 -  -  -  -  

Course 

Corr elation 

Mapping  

 

3 

 

-  

 

-  

 

-  

 

-  

 

-  

 

-  

 

2 

 

-  

 

-  

 

-  

 

-  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION  (06Periods)  

Introduction  ï Introduction,  History  of  the  French  Language,  Extent  of  the  French  Language,  

Reasons  To Learn  French,  Book  Organization,  Learning  French,  Advice  on  Studying  French  

 

Module  2:  THE  ALPHABET  (06  Periods)  

Letters,  Punctuation,  Acute  Accent,  Grave  Accent,  Tonic  Accent,  Stress  

 

Module  3:  GREETINGS  (06  Periods)  

Greetings,  Good -byes,  Names,  Vous  vs.  tu,  Courtesy,  Formal  Speech  Titles,  Asking  For One's  

Name  

 

Module  4:  CONVERSATIONS  &  NUMBERS  (06  Periods)  

How are  you?,  Asking  How  One Is  Doing,  Cardinal  Numbers  and  Ordinal  Numbers  

 

Module  5:  THE  DATE  &  TIME  (06  Periods)  

Numbers  01 -31,  Seasons,  Days  of  the  week,  Months  of  the  Year,  Numbers  30 -60,  Times  of  Day,  

Asking for  the  time.  

Total  Periods:  30  

   

EXPERIENTIAL LEARNING  

 

1.  Prepare  a report  on  the  importance  of  the  French  language  in  India  

2.  Why  is French  taught  in  Indian  school s? 

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  activities  and  shall  be reflected  in 

course Handout)  

 

RESOURCES  

TEXT BOOKS:  

1.  The current, editable version of this book is available in Wikibooks, the open -content  

textbooks  collection,  at  http://en.wikibooks.org/wiki/French  

 

VIDEO  LECTURES:  

1.  https:// www.bing.com/videos/riverview/r elatedvideo?&q=video+lecture+on+THE+A  

LPHABET+in+french&qpvt=video+lecture+on+THE+ALPHABET+in+french&mid=D12  
3409C16604E0FDE26D123409C16604E0FDE26&&FORM=VRDGAR  

2.  https:// www.youtube.com/watch? v=hd0_GZHHWeE  

 

Web  Resources:  

1.  https://vdocument.in/french - lecture -notespdf.html?page=2  

 
 

http://en.wikibooks.org/wiki/French
http://www.bing.com/videos/riverview/relatedvideo?&q=video%2Blecture%2Bon%2BTHE%2BA
http://www.youtube.com/watch?v=hd0_GZHHWeE
https://vdocument.in/french-lecture-notespdf.html?page=2
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22MM101402  
MULTIVARIABLE CALCULUS A ND   

DIFFERENTIAL  EQUATIONS  
3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course contains various topics related to the calculus of the  

functions  of  two  or  more  variables  and  differential  equations.  In  particular,  this  contains  topics  

like differentiation and integration of the functions of several variables together with their  

applications. It includes calculus of vector functions with applications. The methods of solving  

ordinary  and  partial  differential  equations  are  also  incorporated for  a better  exposure.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  Determine  the  extreme  values  of  functions  of  two  variables.  

CO2.  Evaluate  multiple  integrals  in  Cartesian,  Polar  and  Spherical  coordinates.  

CO3.  
Demonstrate  gradient,  directional  derivative,  divergence,  curl  and  Greenôs, Gauss,  

Stokeôs theorems.  

CO4.  Solve  higher  order  linear  differential  equations  related  to  various  engineering  fields.  

CO5.  
Identify  solution  metho ds for  partial  differential  equations  that  model  physical  

processes.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  2 3 -  2 1 -  -  -  -  -  -  -  

CO2  2 3 -  3 1 -  -  -  -  -  -   

CO3  3 2 -  3 1 -  -  -  -  -   -  

CO4  3 2 -  3 1 -  -  -  -  -  -  -  

CO5  3 3 -  3 1 -  -  -  -  -  -  -  

Course 

Correlation 

Mapping  

3  3  -  3  1  -  -  -  -  -  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  MULTIVARIABLE  CALCULUS  (DIFFERENTIATION)  (07  Periods)  

I ntroduction  to  function  of  several  variables,  Jacobian  and  its  properties,  Functional  

dependence, Maxima and minima of  functions of two variables,  Lagrangeôs multiplier method.  

 

Module  2:  MULTIVARIABLE  CALCULUS  (INTEGRATION)  (10  Periods)  

Evaluation of D ouble integrals (Cartesian and Polar coordinates), Change of order of  integration  

(Cartesian  form  only),  Evaluation  of  triple  integrals,  Change  of  variables:  Double  integration  

from  Cartesian  to  Polar  coordinates,  Triple  integration  from  Cartesian  to  Spher ical  polar  

coordinates.  

 

Module  3:  MULTIVARIABLE  CALCULUS  (VECTOR  CALCULUS)  (11  Periods)  

Vector Differentiation: Scalar and Vector fields: Gradient of a scalar field, Directional  

derivative,  Divergence  of  a vector  field,  Solenoidal  vector,  Curl  of  a vec tor  field,  Irrotational  

vector,  Laplacian  operator.  

Vector  Integration:  Line,  Surface  and  Volume  integrals,  Vector  integral  theorems:  Statement 

of Greenôs, Stokeôs and Gauss divergence theorems, Verification and evaluation of vector  

integrals  using  them.  

 

Module  4:  ORDINARY  DIFFERENTIAL  EQUATIONS  (10  Periods)  

Second  and  higher  order  linear  differential  equations  with  constant  coefficients:  Non -  

Homogeneous  equations  with  R.H.S  terms  of  the  type eax , sin  ax  , cos ax ,  polynomials  in x ,  

eax  V (x) and x n V (x)  ,  Method  of  variation  of  parameters,  Equations  reducible  to  linear differential  

equations  with  constant  coefficients:  Cauchy -Euler  and  Cauchy -Legendre  differential  

equations.  

 

Module  5:  PARTIAL  DIFFERENTIAL  EQUATIONS  (07  Periods)  

Formation  of  part ial  differential  equations  by  the  elimination  of  arbitrary  constants  and  

arbitrary  functions,  Lagrangeôs linear equation , Method of  separation of  variables.  

Total  Periods:  45  

   

 

EXPERIENTIAL LEARNING  

 

1.  American Airlines requires that the total outsid e dimensions (length + width + height) of 

a checked  bag  not  exceed 62  inches.  Suppose  you  want  to  check  a bag  whose  height  is 

equal  to  its  width.  What  is the  largest  volume  bag  of  this  shape  that  you  can  check  on  an  
American  Airlines flight?  

2.  
An insulat ed ro d of length   l  has its  ends A and B mai ntai ned at   0

0 
C  and 10 0

0 
C 

respecti vely until  steady  state  conditions  prevail.  If  B is suddenly  reduced  to 0
0 

C and 

maintained at 0 0 C, establish an equation to find the temperature at a distance x from A at 
t ime t under the above conditions.  

3.  Apply  the  Gamma  function;  obtain  the  mass  of  an  octant  of  the  ellipsoid with the  density  

at any    k x y z .  
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4.  A person  weighs  150lb  walking  exactly  one  revolution  up  a circular,  spiral  staircase  of  radi us 

x ft. if the person rises 10ft then find the work done by the person. Consider  different  radii  
and  find  the  work  done  by  the  person in each case.  

(Note:  Itôs an indicative  one.  The course  instructor  may  change  the  activities  and  the  
same  shall  be 

refle cted  in  course  handout.)  

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  
B.  S.  Grewal,  Higher  Engineering  Mathematics ,  Khanna  publishers,  44 th  edition,  2017.  

2.  
Erwin  kreyszig,  Advanced  Engineering  Mathematics ,  John  Wiley  & Sons,  10 th  edition,  
2011.  

 

REFERENCE  BOOKS:  

1.  Dennis  G. Zill  and  Warren  S.  Wright,  Advanced  Engineering  Mathematics ,  Jones  and  

Bartlett,  6th  edition,  2011.  

2.  N.P.  Bali  and  Manish  Goyal,  A Text  Book  of  Engineering  Mathematics ,  Laxmi  Publications,  

Reprint,  2008.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/111107108  

2.  https://nptel.ac.in/courses/111106100  

3.  https://nptel.ac. in/courses/111103021  

 

Web  Resources:  

1.  http://www.efunda.com/math/math_home/math.cfm  

2.  http://www.sosmath.com/  

3.  http://www.mathworld.wolfram.com/  

 

  

https://nptel.ac.in/courses/111107108
https://nptel.ac.in/courses/111106100
https://nptel.ac.in/courses/111103021
http://www.efunda.com/math/math_home/math.cfm
http://www.sosmath.com/
http://www.mathworld.wolfram.com/
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22MM101404
 TRANSFORM  TECHNIQUES  AND LINEAR   

ALGEBRA  
3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This co urse focus on basic areas of theory and more advanced  

Engineering Mathematics topics which provide students with the relevant mathematical tools  

required in the analysis of problems in Engineering and scientific professions. This course  includes 

Fourier se ries, Fourier Transforms, Laplace transforms, Inverse Laplace transform,  solutions  for  

linear  systems,  Eigen values  and Eigen vectors,  Linear  transformation.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  
Dem onstrate  Fourier  series  to  study  the  behaviour  of  periodic  functions  and  their  
applications  and  Fourier  transform  to  connect  the  frequency  and  time  domain 
systems.  

CO2.  Apply  the  techniques  of  Laplace  transform  to  solve  ordinary  differential  equations.  

CO3.  
Make  use  of  echelon  forms  in  finding  the  solution  of  system  of  linear  equations.  

Compute  Eigen  values  and  Eigen  vectors  of  square  matrices.  

CO4.  
Use the fundamental concept of a basis for a subspace to give a precise definition  of  

dimensions and  rank,  and  to  solve  problems  in appropriate  situations.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 3 -  2 1 -  -  -  -  -  -  -  

CO2  3 3 -  3 1 -  -  -  -  -  -  -  

CO3  3 2 -  1 1 -  -  -  -  -  -  -  

CO4  3 2 -  3 1 -  -  -  -  -  -  -  

Course 

Correlation 

Mapping  

3  3  -  2  1  -  -  -  -  -  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  FOURIER  SERIES  &  FOURIER  TRANSFORMS  (09  Periods)  

Introduction  to  Fourier  series,  Convergence  of  Fouri er  series  (Dirichletôs conditions),  Fourier 
series  in    )  ,  Half - range  Fourier  sine  and  cosine  expansions  in   ) ,  Fourier  
integral theorem  (statement  only),  Fourier  sine  and  cosine  integrals;  Fourier  transforms,  Fourier  
sine  and  cosine  transforms,  Inverse  Fourier  transforms.  

 

Module  2:  LAPLACE  TRANSFORMS  (09  Periods)  

Definition  of  Laplace  transforms,  Existence  conditions,  Laplace  transforms  of  standard  

functions,  Properties  of  Laplace  transforms  (without  proofs),  Laplace  transforms  of 

derivative s,  Laplace  transforms  of  integrals,  Multiplication  by t n  , Division  by  t  ,  Laplace 

transforms of periodic functions, Laplace transforms of unit step function and unit impulse  

function.  

 

Module  3:  INVERSE  LAPLACE  TRANSFORMS  (09  Periods)  

Inverse Laplace t ransforms by different methods, Convolution theorem (without proof),  Inverse 

Laplace transforms by convolution theorem, Applications of Laplace transforms to  ordinary  

differential  equations  of  first  and  second  order  with constant  coefficients.  

 

Module  4:  LINEAR  ALGEBRA  ïMATRICES  (09  Periods)  

Rank  of  a matrix:  Echelon  form,  Linear  systems  of  equations:  solving  system  of  Homogeneous 

and Non -Homogeneous equations; Eigen values and Eigen vectors of a matrix  and properties 

(without proofs), Diagonalization of  a matrix by orthogonal transformation,  Cayley -Hamilton  

Theorem.  

 

Module  5:  LINEAR  ALGEBRA -  VECTOR  SPACES  (09  Periods)  

Vector spaces, Linear dependence and independence of vectors, Basis, Dimension, Linear  

transformations (maps), Range and Kernel of a l inear map, Rank and Nullity, Inverse of a  linear  

transformation,  Rank -Nullity  theorem  (without  proof).  

Total  Periods:  45  

   

 

EXPERIENTIAL LEARNING  

 

1.  A 100 -gm mass is suspended from a spring with constant 50 N/m. It is set into motion  by 

raising it 10 cm above its equilibrium position and giving it a velocity of 1 m/s  downward. 

During the subsequent motion a damping force acts on the mass and the  magnitude  of  this  

force  is twice  the  velocity  of  the  mass.  If  an  impulse  force  of  magnitude  2 N is applied 
vertically upward to the mass at t = 3 s, find the position of the mass for  all  time .  

2.  Develop a differential equation from an LRC circuit connected in series using Kirchoff  

Voltage law and then solve using Laplace transform. Analyze the result by using any  
technology .  

3.  Check that the complex numbers ὅ = { ὼ + Ὥώ/Ὥ2 = ī1, ὼ, ώ  ɴᴘ} , satisfy all of the conditions  

in  the  definition  of  vector  space  over  ὅ.  Make  sure  you  state  carefully  what  your  rules  for  

vector addition  and  scalar  multiplication.  
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4.  Let Breakfast consists of orange juice, cereal, and eggs with the following nutritional  

information:  

 OJ Cereal  Eggs  

Protein  0%  10%  20%  

Vitamin  C 20%  15%  0%  

Calories  100  120  100  

If  you  must  have  30%  protein,  30%  Vitamin  C and  300  calories  for  your  breakfast,  How  

many  servings of  OJ, Cereal, and Eggs  should  you  have?  

(Note:  Itôs an indicative  one.  The course  instructor  may  change  the  activities  and  the  
same  shall  be 

reflected  in  course  handout.)  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  
B.  S.  Grewal,  Higher  Engineering  Mathematics ,  Khanna  publishers,  44 th  edition,  2017.  

2.  
David  Poole, Linear  Algebra:  A Modern  Introduction ,  Brooks/Cole,  2nd  edition,  2005.  

 

REFERENCE  BOOKS:  

1.  
Erwin  kreyszig,  Advanced  Engineering  Mathematics ,  John  Wiley  & Sons,  10 th edition,  

2011.  

2.  Belkacem  Said -Houari,  Linear  Algebra ,  Springer  International  publish,  2017.  

3.  Bernard  Kolman  and  David,  R. Hill,  Introductory  Linear  Algebra -  An applied  first  

course ,  Pearson Education,  9th  Edition,  2011.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/111106111  

2.  https://nptel.ac.in/courses/111106051  

 

Web  Resources:  

1.  https://www.coursera.org/learn/matrix -algebra -engineers  

2.  https://www -users.cse.umn.edu/~mille003/fouriertransform.pdf  

3.  https://nitkkr.ac.in/docs/12ī%20Laplace%20Transforms%20and%20their%20 

Applications.pdf  

 

  

https://nptel.ac.in/courses/111106111
https://nptel.ac.in/courses/111106051
https://www.coursera.org/learn/matrix-algebra-engineers
https://www-users.cse.umn.edu/~mille003/fouriertransform.pdf
https://nitkkr.ac.in/docs/12-%20Laplace%20Transforms%20and%20their%20%20Applications.pdf
https://nitkkr.ac.in/docs/12-%20Laplace%20Transforms%20and%20their%20%20Applications.pdf
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22MM102404  
TRANSFORMATION TECHNIQUES AND  

LINEAR ALGEBRA  
3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  22MM101404 ïTRANSFORMATION TECHNIQUES AND LINEAR ALGEBRA  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course focus on basic areas of theory and more advanced 

Engineering Mathematics topics which pro vide students with the relevant mathematical tools 

required in the analysis of problems in Engineering and scientific professions. This course includes 

Fourier series, Fourier Transforms, Laplace transforms, Inverse Laplace transform, solutions for 
linear systems, Eigen values and Eigen vectors, Linear transformation.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Demonstrate Fourier series to study the behaviour of periodic functions and their 

applications and Fo urier transform to connect the frequency and time domain systems.  

CO2.   Apply the techniques of Laplace transform to solve ordinary differential equations.  

CO3.   Make use of echelon forms in finding the solution of system of linear equations. 
Compute Eigen values and Eigen vectors of square matrices.  

CO4.   Use the fundamental concept of a basis for a subspace to give a precise definition of 

dimensions and rank, and to solve problems in appropriate situations.  

CO5.   Work independently or in teams to solve problems with eff ective communication.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 3 -  2 1 -  -  -  -  -  -  -  

CO2  3 3 -  3 1 -  -  -  -  -  -  -  

CO3  3 2 -  1 1 -  -  -  -  -  -  -  

CO4  3 2 -  3 1 -  -  -  -  -  -  -  

CO5  -  -  -  -  -  -  -  -  3 3 -  -  

Course 

Correlation 

Mapping  

3  3  -  2  1  -  -  -  3  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module 1:  FOURIER SERIES & FOURIER TRANSFORMS  (09 Periods)  

Introduction to Fourier series, Convergence of Four ier series (Dirichletôs conditions), Fourier 

series in ( , )p p-  , Half - range Fourier sine and cosine expansions in (0, )p , Fourier integral 

theorem (statement only), Fourier sine and cosine integrals; Fourier transforms , Fourier sine 

and cosine transforms, Inverse Fourier transforms.  

 

Module 2:  LAPLACE TRANSFORMS  (09 Periods)  

Definition of Laplace transforms, Existence conditions, Laplace transforms of standard 

functions, Properties of Laplace transforms (without proo fs), Laplace transforms of derivatives, 

Laplace transforms of integrals, Multiplication by nt , Division by t , Laplace transforms of 

periodic functions, Laplace transforms of unit step function and unit impul se function.  

 

Module 3:  INVERSE LAPLACE TRANSFORMS  (09 Periods)  

Inverse Laplace transforms by different methods, Convolution theorem (without proof), Inverse 

Laplace transforms by convolution theorem, Applications of Laplace transforms to ordinary 

diffe rential equations of first and second order with constant coefficients.  

 

Module 4:  LINEAR ALGEBRA ïMATRICES  (09 Periods)  

Rank of a matrix: Echelon form, Linear systems of equations: solving system of Homogeneous 

and Non -Homogeneous equations; Eigen valu es and Eigen vectors of a matrix and properties 

(without proofs), Diagonalization of a matrix by orthogonal transformation, Cayley -Hamilton 

Theorem.  

 

Module 5:  LINEAR ALGEBRA -  VECTOR SPACES  (09 Periods)  

Vector spaces, Linear dependence and independence of vectors, Basis, Dimension, Linear 

transformations (maps), Range and Kernel of a linear map, Rank and Nullity, Inverse of a linear 

transformation, Rank -Nullity theorem (without proof).  

Total Periods: 45  

   

 

EXPERIENTIAL LEARNING  

 

1.  Find the constant,  first sine and cosine terms in the Fourier series expansion of the 

function y=f(x) from the given data through MATLAB.  

2.  Plot and visualize the first four terms of a Fourier series of a function f(x) in [0, 2l] using 

MATLAB.  

3.  Plot and visualize the f irst four terms of a Fourier series of a function f(x) in [ - l, l] using 

MATLAB.  

4.  Solve and visualize solutions of the first order differential equations using Laplace 

transform through MATLAB code.  

5.  Solve and visualize solutions of the second order d ifferential equations using Laplace 

transform through MATLAB code.  
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6.  Write a MATLAB program to verify the Cayley -Hamilton theorem for the given square 

matrix and also to find A n.  

7.  Find the Eigen values and Eigen vectors of the non symmetric matrix thr ough MATLAB 

code.  

8.  Find the Eigen values and Eigen vectors of the symmetric matrix through MATLAB code.  

9.  Diagonalize the given square matrix through similarity transformation using MATLAB.  

10.  Diagonalize the given square matrix through orthogonal t ransformation using MATLAB  

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  B. S. Grewal, Higher Engineering Mathematics , Khanna publishers, 44 th  edition, 2017.  

2.  David Poole, Linear Algebra: A Modern Introduction , Brooks/Cole, 2 nd  edition, 2005.  

 

REFERENCE  BOOKS:  

1.  Erwin kreyszig, Advanced Engineering Mathematics, John Wiley & Sons, 10 th edition, 2011.  

2.  Belkacem Said -Houari, Linear Algebra, Springer International publish, 2017.  

3.  Bernard Kolman and David, R. Hill, Introductory Linear Algebra -  An applied first cour se, 

Pearson Education, 9th Edition, 2011.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/111106111  

2.  https://nptel.ac.in/courses/111106051  

 

Web  Resources:  

1.  https://www.coursera.org/learn/matrix -algebra -engineers  

2.  https://www -users.cse.umn.edu /~mille003/fouriertransform.pdf  

3.  https://nitkkr.ac.in/docs/12 -

%20Laplace%20Transforms%20and%20their%20Applications.pdf  

 

  

https://nptel.ac.in/courses/111106111
https://nptel.ac.in/courses/111106051
https://www.coursera.org/learn/matrix-algebra-engineers
https://www-users.cse.umn.edu/~mille003/fouriertransform.pdf
https://nitkkr.ac.in/docs/12-%20Laplace%20Transforms%20and%20their%20Applications.pdf
https://nitkkr.ac.in/docs/12-%20Laplace%20Transforms%20and%20their%20Applications.pdf
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SCHOOL CORE  
Course  Code  Cou rse  Title  L T P S C 

22MM101406
 SPECIAL  FUNCTIONS  AND  COMPLEX  

ANALYSIS  

3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides fundamental knowledge of Beta and Gamma  

functions,  Analyticity  of  a function.  Further,  this  course  focuses  on  differentiability,  evaluation 

of complex integrals over a contour, Residues, evaluation of real integrals using  Residue  
theorem.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1.  Evaluate  integrals  by  applying  Beta  and  Gamma  functions.  

CO2.  
Analyze  the  analyticity  of  complex  functions  and  apply  Cauchy -Riemann  equations  

& harmonic  functions  to  solve  engineering  problems.  

CO3.  Determine  the  image  of  given  region  under  the  given  confo rmal  mapping  

CO4.  
Identify  singularities  of  complex  functions  and  determine  the  values  of  integrals  using  
complex  variable  techniques.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 3 -  3 1 -  -  -  -  -  -  -  

CO2  3 3 -  3 1 -  -  -  -  -  -  -  

CO3  3 3 -  3 1 -  -  -  -  -  -  -  

CO4  3 3 -  3 3 -  -  -  -  -  -  -  

Course 

Correlation 

Mapping  

3  3  -  3  2  -  -  -  -  -  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1  SPECIAL  FUNTCIONS  (BETA  AND  GAMMA  

FUNCTIONS)  

(07  Periods)  

Beta  and  Gamma  functions  and  their  properties,  relation  between  beta  and  gamma  

functions,  Evaluation of integrals  using  beta  and gamma  functions.  

 

Module  2  ANALYTIC  FUNCTIONS  (10 Periods)  

Analytic  Functions :  Elementary  functions -separation  of  real  and  imaginary  parts,  

Differentiation,  analyticity,  Cauchy -Riemann  equations  (both  Cartesian  and  polar),  harmonic  

functions,  harmonic  conjugate -construction  of  analytic  function  by  Milne  Thomson  method,  

potential  functio ns.  

 

Module  3  CONFORMAL  MAPPING  (08 Periods)  

Conformal  Mapping :  Definition  and  examples,  Translation,  Rotation,  Inversion,  

Transformations  w  z2 ,  ez ; Bilinear  transformations  and  their  properties.  

 

Module  4  COMPLEX  INTEGRATION  (10 Periods)  

Line int egrals, Cauchyôs integral theorem (without proof)-verification, Cauchyôs integral formula 

(without proof), Generalized integral formula (without proof); Taylorôs series, Laurentôs series  

 

Module  5  RESIDUE  THEOREM  (10  Periods)  

Zeros  of  analytic  functions , Singularities:  Types  of  singularities,  pole  of  order  n.  

Residues  and  evaluation  of  residue  at  poles,  Cauchyôs Residue  theorem  (without  proof), 

evaluation  of  integrals  using  residue  theorem,  evaluation  of  real  integrals  (not  having  poles on  

real  axis)  of  the  type:   

Total  Periods:  45  

   

EXPERIENTIAL LEARNING  

 

1.  Apply  the  Gamma  function, obtain  the  mass  of  an octant  of  the  ellipsoid  

2.  Discuss  how to  prepare  a geographical map  (Atlas)  of  the  earth  on  a piece  of  paper  using  

complex  plane.  

3.   

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  activities  and  shall  be reflected  

in  course  Handout)  
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RESOURCES  

TEXT BOOKS:  

1.  
B.  S.  Grewal,  Higher  Engineering  Mathematics ,  Khanna  publishers,  44 th  edition,2017.  

2.  
J. W.  Brown  and  R. V. Churchill,  Complex  Variables  and  Applications,  Mc-Graw  Hill,  7th  

edition,  2004.  

 

REFERENCE  BOOKS:  

1.  T. K.  V.  Iyengar,  B.  Krishna  Gandhi,  S.  Ranganatham  and  M. V. S.  S.  N.  Prasad,  Text  book  

of  Engineering Mathematics,  Vol - III ,  S.  Chand  & Company,  9th  edition,  201 3.  

2.  N.  P. Bali and  Manish  Goyal,  A text book  of  Engineering  Mathematics ,  Laxmi  Publications,  

Reprint,  2010.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/111/103/111103070/  

2.  https://youtube.videoken.com/embed/3Co68ALYRT  

3.  https://nptel.ac.in/courses/112/108/112108285/  

4.  https://nptel.ac.in/courses/111/106/111106141/  

 

Web  Resources:  

1.  https://ocw.mit.edu/courses/18 -04 -complex -variables -with -applications -spring -  

2018/download/  

2.  https:// www.math.ucdavis.edu/~romik/data/uploads/notes/complex -analysis.pdf  

3.  https://mathworld.wolfram.com/BetaFunction.html  

 

  

https://nptel.ac.in/courses/111/103/111103070/
https://youtube.videoken.com/embed/3Co68ALYRT
https://nptel.ac.in/courses/112/108/112108285/
https://nptel.ac.in/courses/111/106/111106141/
http://www.math.ucdavis.edu/~romik/data/uploads/notes/complex-analysis.pdf
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22MM101405
 NUMERICAL  METHODS,  PROBA BILITY  

AND  STATISTICS  

3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course contains various numerical methods to solve algebraic  

and transcendental equations and differential equations. This course also contains p robability  
distributions  and  interpretation of  hypothesis  test  for  large and  small  samples.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.  
Determine  the  approximate  root  of  an  equation  and  apply  different  met hods  to  

compute the  value of  interpolating  polynomial  at  given point.  

CO2.  
Evaluate integrals making use of quadrature formulae and solve ordinary differential  

equations  numerically.  

CO3.  
Use discrete  and  continuous  distribution  models  to  calculate  proba bilities  for  
appropriate  random  variables.  

CO4.  
Demonstrate  and  apply  the  basic  concepts  of  inferences  concerning  means and  

proportions to  the  decision making process.  

CO5.  Interpret  hypotheses  test  for  small samples.  

 

CO- PO Mapping Table:  

Course  

Outcom es  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 3 -  3 2 -  -  -  -  -  -  -  

CO2  3 3 -  3 2 -  -  -  -  -  -  -  

CO3  3 3 -  3 2 -  -  -  -  -  -  -  

CO4  3 3 -  3 2 -  -  -  -  -  -  -  

CO5  3 3 -  3 2        

Course 

Correlation 

Mapping  

3  3  -  3  2  -  -  -  -  -  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module 1  ALGEBRAIC  AND  TRANSCENDENTAL EQUATONS 

INTERPOLATION  

(09 Periods)  

Solution of algebraic and transcendental equations: Bisection method and Newton -  Raphsonôs 

method. Fi nite differences, relation between operators, interpolation using Newtonôs forward 

and backward difference formulae. Interpolation with unequal intervals: Lagrangeôs formula. 

 

Module  2  NUMERICAL  DIFFERENTIATION  AND  INTEGRATION  (10  Periods)  

Numerical  Dif ferentiation -  Newtonôs forward and  backward difference  formulae,  numerical  

Integration -  trapezoidal  rule,  Simpsonôs 1/  3rd  and  3/  8th  rules.  

 

Module  3  RANDOM  VARIABLE  AND  DISTRIBUTIONS  (09  Periods)  

Random variables (discrete and continuous), probabilit y density functions, probability  

distribution:  Binomial -  Poisson  -  normal  distribution  and  their  properties  (mathematical  

expectation and variance).  

 

Module  4  TEST  OF SIGNIFICANCE  FOR  LARGE  SAMPLES  (09Periods)  

Formulation of null hypothesis, critical r egions, level of significance. Large sample tests:  Test  

for  single  proportion,  difference  of  proportions,  test  for  single  mean  and  difference  of  means.  

 

Module  5  TEST  OF SIGNIFICANCE  FOR  SMALL  SAMPLES  (08  Periods)  

Studentôs t -distribution  (single  mean,  two  means  and  paired  t - test),  Testing  of  equality  of  

variances  (F- test).  Chi -square  test for  goodness of  fit.  

Total  Periods:  45  

   

 

EXPERIENTIAL LEARNING  

 

1.  Write  a Python  program  to  solve  algebraic  equation  by  bisection  method.  

2.  Write  a Pseudo  code  on  numerical  integration  using  Simpson1/3  method.  

3.  What  is the  importance  of  probability  distribution  in  computer  science  engineering?  

4.  If  you  draw  from a  normal  distribution  with  known  values  of  parameters,  how  do you  

generate  draws  in a  uniform  di stribution?  

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  activities  and  shall  be reflected  

in  course  Handout)  
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RESOURCES  

 

TEXT BOOKS:  

1.  B.S.  Grewal,  Higher  Engineering  Mathematics ,  Khanna  Publishers,  44/e,  2019.  

2.  
S.S.  Sastry,  Intr oductory  Methods  of  Numerical  Analysis ,  Prentice  Hall  of  India,  5th  

Edition,  2012.  

3.  
Miller  and  Freundôs, Probability  and  Statistics  for  Engineers ,  Prentice  Hall  of  India,  8th  

Edition,  2011.  

 

REFERENCE  BOOKS:  

1.  
Erwin  Kreyszig,  Advanced Engineering  Mathematics ,  John  Wiley  & Sons,  9th  Edition,  2006.  

2.  T.K.V.Iyenger,  Krishna  Gandhi  and  others,  Probability  & Statistics ,  S.Chand.  

3.  S.  C. Gupta  and  V.  K.  Kapoor,  Fundamentals  of  Mathematical  Statistics ,  Sultan  Chand  

and  Sons  Publications,  11 th  Edition,  2012.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/127106019  

2.  https://nptel.ac.in/courses/111106112  

3.  https://nptel.ac.in/courses/111105041  

4.  https://nptel.ac.in/courses/111106112  

 

Web  Resources:  

1.  https:// www.pdfdrive.com/introductory - methods - of -numerical -analysis - by - ss-sastry -  

d148704487.html  

2.  https://faculty.ksu.edu.sa/sites/default/files/probability_and_statistics_for_engineering_a

n d_the_sciences.pdf  

3.  http://brharnetc.edu.in/br/wp -content/uploads/2018/11/2 1.pdf  

4.  http://www.mi.sanu.ac.rs/~gvm/Teze/Numerical%20methods%20In%20Computational%2  

0Engineering.p  

 

  

https://nptel.ac.in/courses/127106019
https://nptel.ac.in/courses/111106112
https://nptel.ac.in/courses/111105041
https://nptel.ac.in/courses/111106112
http://www.pdfdrive.com/introductory-methods-of-numerical-analysis-by-ss-sastry-
https://faculty.ksu.edu.sa/sites/default/files/probability_and_statistics_for_engineering_an%20d_the_sciences.pdf
https://faculty.ksu.edu.sa/sites/default/files/probability_and_statistics_for_engineering_an%20d_the_sciences.pdf
http://brharnetc.edu.in/br/wp-content/uploads/2018/11/21.pdf
http://www.mi.sanu.ac.rs/~gvm/Teze/Numerical%20methods%20In%20Computational%252
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

2 2MM102452  ENGINEERING  PHYSICS  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a complete discussion about the wave theory  of  

light,  propagation  of  electromagnetic  waves  on  a dielectric  medium,  and  behavior  of  various  

semiconducting  materials  in  addition  to  that  dielectric,  magnetic,  nanomaterials,  and  

superconducting materials. This course also provides hands -on experience on the above  

concepts.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  
Apply  the  concepts  of  light  waves  to  interpret  the  concepts  of  Interference,  Diffraction,  
and  Polarization.  

CO2.  Demonstrate  the  concepts  of electromagnetic  wave  propagation  in  optical  fibers.  

CO3.  
Understand  the  basic concepts  of  semiconductors  in  the  functioning  of  various  

optoelectronic  devices.  

CO4.  
Demonstrate  the  basic  concepts  of  dielectric  and magnetic  properties  in the  behavior  
of  the  various  dielectric  polarizations  and  magnetic  materials.  

CO5.  
Analyze  th e concepts  of  superconductors  and  nanomaterials  to  familiarize  their  

applications  in  emerging  fields.  

CO6.  Work  independently  and in  teams  to  solve  problems  with  effective  communications.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 2 -  -  -  -  1 -  -  -  -  -  

CO2  3 2 -  -  1 -  -  -  -  -  -  -  

CO3  3 2 1 -  -  1 -  -  -  -  -  -  

CO4  3 2 -  -  -  1 -  -  -  -  -  -  

CO5  3 2 -  -  -  -  1 -  -  -  -  -  

CO6  3 2 -  -  -  -  -  1 1 1 -  -  

Course 

Correlation 

Mapping  

3  2  1  -  1  1  1  1  1  1  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

MODULE  1:  WAVE OPTICS  (09  Periods)  

Interference:  Introduction -  Interference in thin films (reflected light) -  Newtonôs rings. 

Diffraction:  Fraunhofer  diffraction  -  Single  slit  diffraction  (qualitative)  -  Double  slit  diffraction 

(qualitative).  

Polarization:  Polarization  by  reflection  and  double  refraction  -  Nicolôs prism  -  Half  wave  and  

Quarter  wave  plate  -  Engineering  applications  of  interference,  diffraction,  and  polariza tion.  

 

Module  2:  ELECTROMAGNETIC  WAVES  AND  FIBER  OPTICS  (09  Periods)  

Electromagnetic  Waves:  Divergence,  Curl  of  Electric  and  Magnetic  Fields  -  Maxwellôs 

Equations  (qualitative).  

Fiber Optics: Introduction to fiber optics -  Total Internal Reflection -  Critical angle of  

propagation  -Acceptance  angle,  Acceptance  cone  -  Numerical  Aperture  -  V number  (qualitative)  

-  Classification  of  fibers  based  on  Refractive  index  profile,  modes  -  Applications  of optical  fiber  -  

Fiber optic  Sensors  (temperature,  displacemen t).  

 

Module  3:  SEMICONDUCTORS  AND  OPTOELECTRONIC  DEVICES  (10  Periods)  

Semiconductors: Introduction -  Intrinsic semiconductors -  Density of electrons in intrinsic  

semiconductor  -  Intrinsic  carrier  concentration  -  Fermi  energy  -  Extrinsic  semiconductors  -  

Density  of charge carriers in  Extrinsic semiconductors (qualitative)  -  Drift  and  Diffusion  currents 

-  Direct and Indirect band gap semiconductors -  Hall effect -  pn junction  

Optoelectronic  devices :  Light  Emitting  Diode  (LED)  ï Photodiode  -  Semiconductor  diode  

laser.  

 

Module  4:  DIELECTRICS  AND  MAGNETIC  MATERIALS  (09  Periods)  

Dielectric  Materials:  Introduction  -  Electric  polarization  -  Types  of  polarizations  (qualitative) 

-  Frequency dependence of polarization -  Lorentz (internal) field -  Dielectric  break  down -  

Piezoelectricity -  Applications  of  dielectrics.  

Magnetic  Materials:  Introduction  -  Origin  of  magnetic  moment  -  Classification  of  magnetic  

materials -  Hysteresis  loop  -  Soft  and  hard  magnetic  materials  -  Applications.  

 

Module  5:  SUPERCONDUCTORS  AN D NANOMATERIALS  (08  Periods)  

Superconductors:  Introduction  ï Critical  parameters  of  Superconductors  -  Meissner  effect  

-  Types of Superconductors -  BCS Theory -  Applications of Superconductors.  

Nanomaterials:  Basic  principles  of  nanomaterials  -  Synthesis  of nanomaterials  by  Ball  

Milling  and  Pulsed  Laser  Deposition  (PLD)  methods  -  Properties  of  nanomaterials  -  Applications  

of  nanomaterials.  

Total  Periods:  45  
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EXPERIENTIAL LEARNING  

LIST  OF EXPERIMENTS:  (Minimum  10  experiments  shall  be conducted)  

1.  Find  the  thickness  of  a human  hair  using  the  interference  technique.  

2.  Determination  of  the  radius  of  curvature  of  the  lens  (or)  wavelength  of  monochromatic  

source  by  forming  Newtonôs ring.  

3.  Estimate  the  wavelength  of  a given  laser  source  by  using  a dif fraction  grating.  

4.  Determination  of  the  numerical  aperture  of  a given  optical  fiber  and  hence  estimate  its  

acceptance  angle.  

5.  Estimation  of  the  number  of  charge  carriers  of  a given  semiconducting  specimen  by  

calculating  Hall coefficients  using the  Hall  apparatus.  

6.  Calculation  of  forward  and  reverse  resistances  of  a p-n junction  diode  by  studying  I -V 

characteristic  curves.  

7.  Prediction  of  the  energy  gap  of  a given  semiconductor  diode  by  varying  the  

temperatures.  

8.  Estimation  of  threshold  voltage s of  different LEDs  by  plotting  I -V curves.  

9.  Study  the  characteristics  of  Photodiode  by varying  the  intensity  of  light.  

10.  Estimation  of  the  magnetic  field  along  the  axis  of  a circular  coil  carrying  current  

using  Stewart  Geeôs method.  

11.  Determinati on  of  wavelength  of  light  by  plane  diffraction  grating  using  spectrometer  by  

minimum  deviation  method.  

12.  Determination  of  particle  size  using  laser  source  with  help  of  diffraction technique.  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  M.N.  Avadhanulu,  P.G.Kshirsagar ,  and  T.V.S  Arun  Murthy, A Textbook  of  Engineering 

Physics , S.  Chand  Publications,  11 th  edition,  2019.  

2.  R.K.  Gaur  and  S.L.  Gupta,  Engineering  Physics ,  Dhanpat  Rai Publications  (P)  Ltd,  2015.  

3.  
P.K. Palaniswamy, Engineering Physics , Scitech Publication s India Private Limited, 2 nd  

edition,  2009.  

4.  
Serway and Jewett, Physics for Scientists and Engineers with Modern Physics , 6 th Edition,  
Thomson Brooks,  2007.  

 

REFERENCE  BOOKS:  

1.  K.  Thyagarajan,  Engineering  Physics ,  McGraw -Hill  Education  (India)  Pvt.  Ltd,  2016.  

2.  
V.  Rajendran,  Engineering  Physics,  Tata  McGraw  Hill  Publications  Ltd,  7th  Edition,  New  
Delhi,  2014.  

3.  N.K.  Verma,  Physics  for  Engineers,  PHI Pvt.  Ltd.,  2014.  

 

VIDEO  LECTURES:  
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1.  https://archive.nptel.ac.in/courses/122/107/122107035  

2.  https://nptel.ac.in/courses/117102061  

3.  https://nptel.ac.in/courses/ 118104008  

4.  https://nptel.ac.in/courses/115107095  

 

Web  Resources:  

1.  http://www.freepdfbook.com/engineering -physics -mcgraw -hill/  

2.  https://quickstudyhelper.com/textbook -engineering -physics.html  

3.  https://salmanisaleh.files.wordpress.com/2019/02/physics - for -scientists -7th -ed.pdf  

4.  https://www.researchgate.net/publication/344758634_ Short_Notes_on_Engineering_Ph
ysics  

 

  

https://archive.nptel.ac.in/courses/122/107/122107035
https://nptel.ac.in/courses/117102061
https://nptel.ac.in/courses/118104008
https://nptel.ac.in/courses/115107095
http://www.freepdfbook.com/engineering-physics-mcgraw-hill/
https://quickstudyhelper.com/textbook-engineering-physics.html
https://salmanisaleh.files.wordpress.com/2019/02/physics-for-scientists-7th-ed.pdf
https://www.researchgate.net/publication/344758634_Short_Notes_on_Engineering_Physics
https://www.researchgate.net/publication/344758634_Short_Notes_on_Engineering_Physics
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22MM102451  APPLIED  PHYSICS  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion on optical fib ers with  

structure  and  classification,  ideas  for  designing  acoustically  good  halls,  production  and  detection  

of  ultrasonicôs with  suitable  industrial  applications,  studying  the  different  paths  of  the  particles 

using kinetics and kinematics relations, heat transfer mechanisms in material media,  
characteristics, and  applications of  modern Engineering materials.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1.  Demonstrate  the  concepts  of  electromagnetic  wave  propag ation  in  optical  fibers.  

CO2.  
Apply  the  basic  knowledge  of  acoustics  and  ultrasonics  to  provide  solutions  for  various  

engineering  problems.  

CO3.  Analyze  and  solve  the  problems  associated  with  kinetics  and  kinematics.  

CO4.  
Acquire  basic  knowledge  in  seve ral  heat  transfer  mechanisms  and  heat  conduction  

through the  compound  media.  

CO5.  Understand  the  characteristics  and  applications  of  modern  engineering  materials.  

CO6.  Work  independently  and  in  teams  to  solve  problems  with  effective  communications.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 2 -  -  1 -  -  -  -  -  -  -  

CO2  3 2 1 -  -  1 -  -  -  -  -  -  

CO3  3 2 -  1 -  -  -  -  -  -  -  -  

CO4  3 2 -  1 -  -  -  -  -  -  -  -  

CO5  3 2 -  -  -  1 -  -  -  -  -  -  

CO6  3 2 -  -  -  -  -  1 1 1 -  -  

Course 

Correlation 

Mapping  

3  2  1  1  1  1  -  1  1  1  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  FIBER  OPTICS  (08Periods)  

Introduction -Structure  of  optical  fiber -Total  internal  reflection -Accepta nce  angle,  acceptance 

cone -  Numerical aperture -Modes of propagation -Classification of optical  fibers -  V-number 

(qualitative) -Fabrication of optical fiber by double crucible technique -  Applications  of  optical  

fibers -Sensors  (temperature,  displacement,  liqu id  level  detector).  

 

Module  2:  ACOUSTICS  AND  ULTRASONICS  (09  Periods)  

Acoustics:  Introduction -Classification  of  sound -Sound  intensity  level  (decibel)  ï 

Reverberation -Reverberation  time -  Sabineôs formula  (qualitative) -Absorption  coefficient  and  its  

deter mination  -Factors  affecting  acoustics  and  their  remedies -Basic  requirements  of  an  

acoustically  good  hall.  

Ultrasonics:  Introduction  to  ultrasonic  waves -Production  of  ultrasonic  waves  by  

magnetostriction method -Piezoelectric method -Detection of ultrasonics (qualitative) -  Industrial  

applications  (ultrasonic  welding,  ultrasonic  soldering,  and  ultrasonic  drilling).  

 

Module  3:  KINEMATICS  AND  KINETICS  (10  Periods)  

Kinematics of particles: Introduction -  Rectilinear motion (displacement - timecurve,  velocity -

time curve, acceleration - time curve) -  Curvilinear motion (velocity and angle of  projection,  

equation  of  trajectory  path,  horizontal  range)  -  Inclined  projection  (equation  of trajectory, 

maximum height, time of flight of projectile, horizontal range, angle of  pr ojection).  

Kinetics:  Bodies  in  rectilinear  translation -  Kinetics  of  bodies  rotating  about  a fixed  axis  

ïWork,Energy,Power  ïWork -Energy  equation  for  translation.  

 

Module  4:  THERMAL  PHYSICS  (8  Periods)  

Introduction -Modes of heat transfer (conduction, conv ection, and radiation) -Coefficient  of 

thermal conductivity - Rectilinear  flow of heat along a uniform  bar - Thermal conductivity  of  bad  

conductor  (Leeôs disc  method) -Heat  conduction  through  compound  media  (materials in series  

and  parallel).  

 

Module  5:  MODERN  ENGINEERING  MATERIALS  (10  Periods)  

Metallic  glasses:  Introduction -Preparation  of  metallic  glasses  by  RF sputtering  technique -  

Properties  (structural,  thermodynamic,  mechanical,  electrical,  chemical,  and  optical),  

Applications  of metallic  glasses.  

Shape m emory alloys (SMA): Introduction -Shape memory effect and its types -  

Characteristics of  SMA- Properties of NiTi  alloy -Applications  of  SMA.  

Composite  materials -  Introduction -Types  and applicationsof  composite  materials.  

Total periods:  45  
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EXPERIENTIAL LEARNING  

LIST  OF EXPERIMENTS: (Minimum  10  experiments  shall  be conducted)  

1.  Estimate  the  numerical  aperture  and acceptance  angle  of  an  optical fiber.  

2.  Determination  of  the  moment  of  inertia  of  a bar  and  acceleration  due  to  gravity  by  using  
a compound  Pendulum.  

3.  Find  the  moment  of  inertia  of  a Flywheel.  

4.  Estimate  the  moment  of  inertia of  a rectangular  body using  the Bifilar  Pendulum.  

5.  Determine  the  frequency  of  electrically  driven  tuning  fork  in  transverse  and  

longitudinal  modes  of  vibration  usi ng  Meldeôs Experiment.  

6.  Determination  of  coefficient  of  thermal  conductivity  of  a bad  conductor  using  Leeôs 

disc  apparatus.  

7.  Verify  Newton's  Law  of  Cooling  for  any  two  liquids.  

8.  Estimate  the  number  of  charge  carriers  per  unit  volume  and  hall  coeff icients  of  a given 

material using  the  Hall  Effect.  

9.  Calculate  the  rigidity  Modulus  of  a material  of  a wire  using  Torsional  Pendulum  

10.  Determine  the  energy  gap  of  material  by  varying  temperatures.  

11.  Verify  the  three  laws  of  stretched strings using  a sonometer.  

12.  Estimate  the  particle size  using a  monochromatic  light  source  (LASER).  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  M. N.  Avadhanulu,  P. G. Kshirsagar,  T. V.  S.  Arun  Murthy,  A Textbook  of  

EngineeringPhysics  -  S.  Chand  Publications,  11 th  edition,  2019.  

2.  S.  S.  Bhavikatti  and  K.  G. Rajashekarappa,  Engineering  Mechanics ,  New  Age  

International  Publishers,  2nd  edition,  2015.  

3.  R.K.  Gaur  and  S.L.  Gupta,  Engineering  Physics ,  DhanpatRai  Publications  (P)  Ltd,  2015.  

4.  
Serway  and  Jewett,  Physics  for  Scientis ts  and  Engineers  with  Modern  Physics ,  6th  

Edition,  Thomson  Brooks,  2007  

 

REFERENCE  BOOKS:  

1.  B.  K.  Pandey  and  S.  Chaturvedi, Engineering  Physics ,  Cengage Learning,  2012.  

2.  Brij  Lal  and  N.  Subrahmanyam,  Heat  and  Thermodynamics,  S.  Chand  and  Company  

Ltd .,  1995.  

3.  
William  D.  CallisterJr.,  David  G. Rethwisch,  Material  Science  and  Engineering ,9 th  Edition,  
Wiley  2013.  
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VIDEO  LECTURES:  

1.  http://nptel.ac.in/courses/112104212  

2.  http://nptel.ac.in/courses/105/106/105106053  

3.  https://nptel.ac.in/courses/115107095  

4.  https://archive.nptel.ac.in/courses/105/106/105106053/  

 

Web  Resources:  

1.  https://drive.google.com/file/d/1xd2jSCu9Q9SkNC0K6hEPJdwdJlCHR5ZF/view  

2.  https://www.jntufastupdates.com/jntuk - r20 -1-2-engineering -mechanics -material/  

3.  https://salmanisaleh.files.wordpress.com/2019/02/physics - for -scientists -7th -ed.pdf  

4.  https://www.researchgate.net/publication/344 758634_Short_Notes_on_Engineering_  

Physics  

 

  

http://nptel.ac.in/courses/112104212
http://nptel.ac.in/courses/105/106/105106053
https://nptel.ac.in/courses/115107095
https://archive.nptel.ac.in/courses/105/106/105106053/
https://drive.google.com/file/d/1xd2jSCu9Q9SkNC0K6hEPJdwdJlCHR5ZF/view
https://www.jntufastupdates.com/jntuk-r20-1-2-engineering-mechanics-material/
https://salmanisaleh.files.wordpress.com/2019/02/physics-for-scientists-7th-ed.pdf
https://www.researchgate.net/publication/344758634_Short_Notes_on_Engineering_Physics
https://www.researchgate.net/publication/344758634_Short_Notes_on_Engineering_Physics
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22CM101402  
PRINCIPLES  OF BUSINESS  ECONOMICS  

AND  ACCOUNT ANCY  

3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION :  Business  economics  and  demand  analysis;  theory  of  production  and  

cost  analysis;  markets  and  pricing;  principles  of  accounting  and  capital;  final  accounts  and  tally  
ERP 9.0  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1.  Demonstrate  the  principles  of  Business  Economics  and  theories  of  Demand.  

CO2.  
Apply  the  theories  of  Production  and  Cost  to  the  managerial  decision -making  of an  

organization.  

CO3.  Determine  the  Price  and Output  relation  in  the  different  Market  structures.  

CO4.  Demonstrate  the  principles  of  Accountancy  and sources of  Capital.  

CO5.  Analyze  the  profitability  and  soundness  of  an  organization.  

 

CO- PO Mapping T able:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 2 -  -  -  -  -  1 -  3 -  2 

CO2  3 2 -  -  -  -  -  1 -  3 -  2 

CO3  3 2 -  -  -  -  -  1 -  3 -  2 

CO4  3 2 1 -  -  -  -  1 -  3 -  2 

CO5  3 2 1 -  -  -  -  1 -  3 -  2 

Course 

Correlation  

Mapping  

3  2  1  -  -  -  -  1  -  3  -  2  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  BUSINESS  ECONOMICS  AND  DEMAND  ANALYSIS  (09  Periods)  

Definition -  Nature and Scope of Business Economics -  Demand: Determinants of demand ï 

Demand function -  Law of demand, assumptions, and exceptions -  Elasticity of demand ï Types  

of  elasticity  of  demand  -  Demand  forecasting  and  methods  of  demand  forecasting.  

 

Module  2  THEORY  OF PRODUCTION  AND  COST  ANALYSIS  (09  Periods)  

Production  Function :  Input -output  relationship  -  Law  of  Variable  proportion -  Isoquants  and  

Isocosts  

Cost Concepts: Total, Average and Marginal Cost -  Fixed vs. Variable costs ï Opportunity  

Costs Vs Outlay Costs ï Separable Costs Vs Joint Costs, Urgent Costs Vs Postponable Cos ts -  

Avoidable  Costs  Vs Unavoidable  Costs  

Break  Even  Analysis  (BEA)  ï Assumptions,  Merits  and  demerits  -  Determination  of  Break -  

Even Point (Simple  problems).  

 

Module  3  MARKETS  AND  PRICING  (09  Periods)  

Market Structure: Types of Markets -  Features of per fect competition -  Monopoly and  

monopolistic competition -  Price and Output determination in perfect competition, monopoly  

and  monopolistic  Markets.  

Pricing: Objectives and policies of pricing ï Sealed bid pricing -  Marginal cost pricing -  Cost  

plus pricin g -  Going rate pricing ï penetration Pricing ïskimming Pricing -  Block pricing ï Peak  

load  pricing -  Cross  subsidization.  

 

Module  4  PRINCIPLES  OF ACCOUNTING  &  CAPITAL  (09  Periods)  

Accountancy:  Introduction  ï Concepts  ï Conventions  ï Double  Entry  Book  Keeping  ï Journal  

ï Ledger  -  Trial Balance  (Simple  problems)  

Capital:  Significance  -  Types  of  capital ï Sources  of  Capital.  

 

Module  5  FINAL  ACCOUNTS  &  TALLY  ERP  9.0  (09  Periods)  

Introduction  to  Final  Accounts  -  Trading  account  -  Profit  and  Loss account  and Balance  

Sheet  with simple  adjustments  (Simple  problems)  

Tally  ERP  9.0:  Introduction  ï Create  a company  ï Create  ledger  ï Posting  vouchers  ï 

Advantages  of  Tally.  

Total  Periods:  45  

   

 

EXPERIENTIAL LEARNING  

 

1.  Prepare  the  Journal  Entries  by  the  student s with  practical examples.  

2.  Conduct  an  event  about  the  market  structure.  

3.  Do the  problems  on Financial  Statements  with  practical  examples.  

4.  Prepare  a report  regarding  the  demand  and supply  of  electric  vehicles  in  the  Indian  

market.  
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5.  From the fo llowing balances of Mr. Aravind as at 31.12.2016, prepare Trading, Profit  and 

Loss Account for the year ended and Balance Sheet as at that date after making  the  
necessary  adjustments.  

Debit  Balances  
Amount  

(Rs.)  
Credit  Balances  

Amount  

(Rs.)  
Drawing  Accoun t  6,000  Capital  80,000  

Plant  and  Machinery  25,000  Sundry  Creditors  10,000  

Stock  (opening)  15,000  Sales  1,20,000  

Purchases  82,000  Returns  outwards  1,000  
Return  Inwards  2,000  R.B.D.D.  400  

Sundry  Debtors  20,600  Discounts  800  

Furniture  & Fixtures  5,000  Rent  of  Premises  
sublet  

1,200  

Freight  and  Duty  2,000  Reserve  Fund  5,000  
Carriage  outwards  500    
Rent,  Rates  & Taxes  4,600    
Printing  & Stationery  800    
Trade  Expenses  400    
Postage  and  Telegrams  800    
Insurance  charges  700    
Salaries  and  Wages  21,30 0   
Cash  in  Hand  6,200    
Cash  at  Bank  25,500     

 2,18,400   2,18,400  

 

Adjustments:  

¶ Stock  on  31.12.2006  was  Rs.14,600.  

¶ Write  off  Rs.600  as bad debts  and  provide  5%  for  R.B.D.D.  

¶ Provide  for  depreciation  on furniture  5%  & Plant  & Machinery  at  20%.  

¶ Insuran ce prepaid  was  Rs.100.  

¶ Outstanding  salaries  Rs. 700  

¶ A fire  occurred  on  25 th  December  2006  and  stock  worth  Rs.5,000  was  destroyed  
and  the  insurance  company  admitted a  claim  for  Rs. 4500  only.  

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  acti vities  and  shall  be reflected  in 

course Handout)  
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RESOURCES  

 

TEXT BOOKS:  

1.  H L Ahuja,  Business  Economics  (Thirteenth  edition) ,  S Chand  Publishing,  Jan 2016.  

2.  
S.P.  Jain  and  K.L.  Narang,  Financial  Accounting ,  Kalyani  Publishers,  Ludhiana,  12 th  

edit ion,  2018.  

 

REFERENCE  BOOKS:  

1.  Joseph  G.Nellis  and  David  Parker,  Principles  of  Business  Economics ,  Pearson  Education  

Canada,  2nd edition,  2016.  

2.  Larry  M. Walther,  Financial  Accounting ,  Create  Space  Independent  Publishing  Platform,  

July  2017.  

 

VIDE O LECTURES:  

1.  https://www.youtube.com/watch?v=xWKfKCnQqAE  

2.  https://www.youtube.com /watch?v=daYPYHbJ6Xc  

  

 

Web  Resources:  

1.  https://leverageedu.com /blog/scope -of -business -economics/  

2.  https://www.economicsdiscussion.net /break -even - analysis/break -even -point -of -a-  firm -

meaning -determination -and - typ es/21785  

  

 

  

https://www.youtube.com/watch?v=xWKfKCnQqAE
https://www.youtube.com/
https://leverageedu.com/
https://www.economicsdiscussion.net/
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22MG101401  ESSENTIALS  OF LEADERSHIP  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION:  This  course  is designed  for  learners  who  desire  to  improve  their  

leaders hip,  communications,  and  workplace skills.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1.  Differentiate  between  leadership  and  management  

CO2.  Identify  the  values  common  among  great  leaders.  

CO3.  Discuss  th e power of  positive  expectations  and  how  to apply  it  as a leader  

CO4.  Assess  what,  how,  and  to  whom you  should  delegate.  

CO5.  Describe  what  it  means  to  be an  ethical  leader.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO 6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  1 1 -  -  -  1 -  -  -  -  -  -  

CO2  1 1 2 1 -  1 -  -  -  -  -  -  

CO3  2 -  2 -  1 -  -  -  -  2 -  -  

CO4  1 2 -  1 -  -  -  -  -  2 -  -  

CO5  1 2 1 -  -  -  -  -  -  2 2 -  

Course 

Correlation 

Mapping  

2  2  2  1  1  1  -  -  -  2  2  -  

 

Correlation Levels:  3: High ;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  Introduction  (06  Periods)  

What  is leadership,  leadership  vs management,  leadership  and  change,  Maxwellôs 5 

levels  of  leadership,  how  to  move  to  the  next  level  

 

Module  2:  Leadership  Values  &  Expectatio ns  (06  Periods)  

14  Leadership  Values,  what  matters  most  exercise.  Expectations,  The Pygmalion  Effect,  impact  

of  positive  expectations,  setting expectations  

 

Module  3:  Delegation  (06  Periods)  

Definition,  why  delegate,  delegate/empower,  why  people  donôt delegate,  steps  for  

delegation  -  the  IDEALS  model.  

 

Module  4:  Ethics  (06  Periods)  

Definitions,  introduction  to  ethics,  ethics  vs morals,  self -assessment,  Good  People,  Bad  Choices  

examples, how  to  be an  ethical  leader,  8 Ethical Actions  for  Leaders.  

 

Module  5:  Commitment  (06  Periods)  

Introduction,  significance  of  commitment,  Universal  Laws  of  Leadership,  tips  towards  being  

accountable  and committed  leader.  

Total  Periods:30  

   

 

EXPERIENTIAL LEARNING  

LIST  OF EXPERIMENTS:  

1.  Collect  the  case  studies  re lated  to  successful leaders  and  their  traits.  

2.  Different  Case Studies  Will  be Given  to  students  as per  the  topic  that  will be  collected  and  

evaluated.  

3.  The case  studies  will be  collected  as Assignments  and  the  same  will be  evaluated.  

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  activities  and  shall  be reflected  in 

course Handout)  
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RESOURCES  

 

TEXT BOOKS:  

1.  Anderson  T, Transforming leadership ,  St. Lucie  Press,  Boca  Raton,  FL, 2nd  ed 1998  

2.  Babiak,  P. & Hare,  R.D.,  Snakes  in  suit s:  when  psychopaths  go to  work ,  Regan  Books,  New  

York,  2006  

 

REFERENCE  BOOKS:  

1.  Conger J, Inspiring others: Th e language of leadership, Academy of  Management  

Executive, 5(1),  31 -45,  1991  

2.  Leadership  Skills .  MTD Training  & Ventus  Publishing  ApS,  201 0 

 

VIDEO  LECTURES:  

1.  Marshall  Goldsmith:  The Essentials  Of Leadership  (fs.blog)  

2.  https://onlinecourses.nptel.ac.in/noc23_mg28/preview  

  

 

Web  Resources:  

1.  cdn2.hubspot.net/hubfs/4654529/Expert  landing  pages/Peter Cox/Resources/10  

Leadership  Essentials  .pdf  

2.  3- leadership -essentials -discovery -event -w. -no. -05.11.12.pdf  (imd.org)  

  

 

  

https://fs.blog/knowledge-project-podcast/marshall-goldsmith/
https://cdn2.hubspot.net/hubfs/4654529/Expert%20landing%20pages/Peter%20Cox/Resources/10%20Leadership%20Essentials%20.pdf
https://cdn2.hubspot.net/hubfs/4654529/Expert%20landing%20pages/Peter%20Cox/Resources/10%20Leadership%20Essentials%20.pdf
https://www.imd.org/contentassets/6a6521530e38410486f2cecd89f48592/3-leadership-essentials-discovery-event-w.-no.-05.11.12.pdf
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22MG101402  ORGANIZATIONAL  BEHAVIOUR  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION:  This  course  enables  the  students  to  know  the  principles  in  an 

organization,  the  system  and  process of  effective  controlling  in the  organization.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1.  Interpret  the  scope  of  organizational  behavior  and  its  significance.  

CO2.  
Understand  the  managerial  strategies  in  achieving  the  organizational  goals  of  an  

organization  

CO3.  Demonstrate  the  impact  of  motivation  and  leadership  in  group  dynamics.  

CO4.  Solve  organizationa l conflicts  through  negotiation  and  team building.  

CO5.  
Improve  the  results  ï performance  outcome  through  human  behavior  and  

organizational  behaviour  can aid  them in their  purist  of  the  goals.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  1 2 -  -  -  2 -  2 -  2 -  2 

CO2  1 -  2 1 -  2 -  -  -  -  -  2 

CO3  2 -  2 -  1 -  -  -  -  2 -  2 

CO4  1 2 -  1 -  -  -  -  -  2 -  2 

CO5  1 2 1 -  -  -  -  -  -  2 2 2 

Course 

Correlation 

Mapping  

 

2  
 

2  
 

2  
 

3  
 

2  
 

2  
 

 

2  
 

 

2  
 

2  
 

2  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  Introduction  (06  Periods)  

Nature  and  scope  ï Linkages  with  other  social  sciences -  Individual  roles  and  organizational  

goals  ï perspectives  of  human  behavior  -  Perception ï perce ptual  process  

 

Module  2:  Learning  (06  Periods)  

Learning  -  Learning  Process -  Theories -  (Pavlov,  Skinner  and  Thorndike)  -  Personality  and  

Individual Differences  -  Determinants  of  Personality  -  Values,  Attitudes  and Beliefs  

 

Module  3:  Motivation  and  Lead ership  (06  Periods)  

Definition  and  nature  of  motivation,  Theories  of  Motivation  (Maslow,  Alderfer)  -  Leadership  

ïTraits -Styles  ïLeadership  skills ï Challenges  to  leaders.  

 

Module  4:  Organizational  conflicts  (06  Periods)  

Causes  and  consequences -conflict  and  Negotiation  Team  Building,  Conflict  Resolution  in 

Groups  and  problem  solving Techniques.  

 

Module  5:  Organizational  Communication  (06  Periods)  

Communication,  types  and  process,  importance  and  barriers  ï Organizational  change  -  change  

process  -  resis tance  to  change  ï Organizational  development  and  OD interventions.  

Total  Periods:30  

   

 

EXPERIENTIAL LEARNING  

LIST  OF EXPERIMENTS:  

1.  Collect  the  case  studies  related  to  recent  topics  in  OB and  other  Contemporary  OB 

Practices  and  Present them  as a semin ar.  

2.  Different  Case Studies  Will be  Given  to  students  as per  the  topic  that  will be  collected  and  

evaluated.  

3.  The case  studies  will be  collected  as Assignments  and  the  same  will be  evaluated.  

 

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  activities  and  shall  be reflected  in 

course Handout)  
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RESOURCES  

 

TEXT BOOKS:  

1.  Robbins.P.  Stephen  (2006),  Organizational  Behaviour,  Pearson  Education,  New  Delhi.  

2.  Luthans  Fred  (1998),  Organizational  Behaviour,  Tata  Mc Graw  Hill  International  Edition,  

New  Delhi  

3.  K.Aswathappa  ñOrganizational Behaviour -Text,  Cases and Gamesò, Himalaya  

PublishingHouse,  New  Delhi,  2008.  

 

REFERENCE  BOOKS:  

1.  Steven  L Mc Shane,  Mary  Ann  Von  Glinow,  Radha  R Sharma:  ñOrganizational Behaviourò, 
TMH Education,  New Delhi,2008  

2.  PareekUdai  (2007),  Understanding  Organizational  Behaviour,  Oxford  University  Press,  

New Delhi  

3.  Jerald  Greenberg  and  Robert.A.  Baron,  (2009),  Organizational  Behaviour,  PHI  learning  

Private  Ltd.,  New Delhi.  

 

VIDEO  LECTURES:  

1.  https:// www.youtube.com/watch?v=Sg64udtQ300&list=PL3Y_p3e -  
Lne2no2K5cNa8y7ti1uqCjZw8  

2.  https:// www.youtube.com/watch?v=pHg3ZfG k5j0  

  

 

Web  Resources:  

1.  https:// www.icmrindia.org  

2.  https:// www.citeob.com/  5 https:// www.ob -guide.com  

  

 

  

http://www.youtube.com/watch?v=Sg64udtQ300&list=PL3Y_p3e-
http://www.youtube.com/watch?v=pHg3ZfGk5j0
http://www.icmrindia.org/
http://www.citeob.com/
http://www.ob-guide.com/
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SCHOOL  CORE  
Course  Code  Course  Title  L T P S C 

22MG101403  PROJECT  MANAGEMENT  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION:  To understand  the  importance  of  decision -making  while  implementing  

any  project  and  interpret  and  discuss  the  results  of  qualitative  and  quantitative  analysis  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1  Understand  the  basic  introduction  to  project  management  

CO2  Apply the methods of project identification  and selection.  

CO3  Understand  project  allocation  methods  and evaluation.  

CO4  Analyse  the  techniques  for  project  time,  review, and  cost  

CO5  Understand  the  factors  of  risk  and  quality  of  a project.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  2 1 2 1 -  -  -  -  -  -  -  -  

CO2  1 1 2 2 -   2  1   -  

CO3  2 2 1 2 1 -  -  1 -  -  2  

CO4  3 1 2 2 1 -  -  -  -  -  -  2 

CO5  2 2 1 2 1 1 -  -  -  -  -  1 

Course 

Correlation 

Mapping  

2  2  2  2  1  1  2  1  1  -  2  -  

 

Correlati on Levels:  3: High;    2: Medium;       1: Low  



 

B.Tech. Electronics and Computer Engineering  99 

COURSE CONTENT  

Module  1:  Introduction  (05  Periods)  

Concept of project management, project definition and key features of projects, project life  

cycle  phases, typical  project  management  issues, basic  project a ctivities  

 

Module  2:  Project  Identification  and  Selection  (06  Periods)  

Identification and screening (brainstorming, strength and weakness in the system, 

environmental  opportunities  and  threats),  Project  evaluation  methods -  Payback  period,  Net  

present  va lue, Internal  rate  of  return and  project  evaluation under  uncertainty.  

 

Module  3:  Project  Resource  Management  (07  Periods)  

Scheduling  resources,  resource  allocation  methods,  project  crashing  and  resource  leveling,  

working  of  systems,  design  of  systems,  project  work  system  design,  project  execution  plan,  

project  procedure  manual  project control system,  planning  scheduling  and  monitoring  

 

Module  4:  Time  and  Cost  Management  (05  Periods)  

Time Management -Network diagram, forward and backward pass, critical  path, PERT and CPM,  

AOA and  AON methods,  tools  for project  network,  Cost  management -earned  value  method  

 

Module  5:  Risk  and  Quality  Management  (07  Periods)  

Risk  identification,  types  of  risk,  risk  checklist,  risk  management  tactics,  risk  mitigation  and  

contingency  planning,  risk  register,  communication  management,  Quality  assurance  and  quality  

control,  quality  audit,  methods  of enhancing quality  

Total  Periods:  30  

 

EXPERIENTIAL LEARNING  

1.  Refer  to  any  video  lecture  on  project  evaluation  methods  and  gi ve  a brief  seminar  using  PPT 

2.  Select  any  company  wherein  you  will get  the  details  of  activities  and  time  and  draw  the  

project  network  diagram  and  submit a  report.  

3.  Determine  a crashing  scheme for  the  above  project so  that  the  total  project  time  is reduced  

by  3 weeks  
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4.  Collect  any  case study  that  discusses  the  process  of  probability  calculation  of  success  of  

the  project  and submit  a report  

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  activities  and  shall  be reflected  

in  course  Handout)  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  R.Panneerselvam  and  P.Senthil  Kumar  (2013),  Project  Management,  PHI  Learning  Private  

Limited.  

2.  Prasanna Chandra (2014), Projects: Planning, Analysis, Selection, Financing, 

implementation,  and Review.  

 

REFERENCE  BOOKS:  

1.  A Guide  to  the  Project  Management  Body  of  Knowledge:  (PMBOK Guide)  by  Project  

Management  Institute,  2013.  

2.  Gopala  Krishnan  & Rama  Murthy,  A Text  book  of  Project  Management,  McMillan  India.  

3.  S.  Choudhary  (2004),  Project  Management,  Tata  McGraw  Hill  Publication.  

 

VIDEO  LECTURES:  

1.  https://onlinecourses.nptel.ac.in/noc19_mg30/preview  

2.  https://archive.nptel.ac.in/courses/110/104/110104073/  

 

Web  Resources:  

1.  https:/ / www.pmi.org/about/learn -about -pmi/what - is-project -management  

2.  https:// www.manage.gov.in/studymaterial /PM.pdf  

3.  https://imada.sdu.dk/u/jbj/DM85/lec7.pdf  

 

  

https://onlinecourses.nptel.ac.in/noc19_mg30/preview
http://www.pmi.org/about/learn-about-pmi/what-is-project-management
http://www.manage.gov.in/studymaterial/PM.pdf
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22LG107601
 

PROFESSIONAL  ETHICS  AND  HUMAN VALUES  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE  DESCRIPTION:  This  course  deals  with  personal  conviction,  and  ethics  and  describes  

the  accepted  principles  and  standards  of  conduct  regarding  moral  duties  and  virtues  as applied  to  

an  organization.  Codes  of  professional  ethics  guide  the  stakeholders  of  an  organization  about  the  
desirable  and undesirable  acts  related  to  the  profession.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1  Demonstrate  the  principles  of  ethics,  professional values,  and  social responsibility.  

CO2  Analyze  the  problems  in the  implementation  of  moral  autonomy  and  use  ethical  

theories  in resolving moral  dilemmas.  

CO3  Develop  suitable  strategies  to  resolve  problems  that  arise  in  practicing  professional  ethics  

and Industrial  standards.  

CO4  Function  as a member,  consultant,  manager, advisor  and  leader  in  multi -disciplinary  

teams.  

CO5  Provide  solutions  to  complex  problems  associated  with  professional  ethics  using  

analysis  and interpretation.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  2 2 2 2 -  -  -  

CO2  2 3 2 -  2 2 2 2 2 -  -  -  

CO3  2 -  3 -  2 2 2 2 2 -  -  -  

CO4  2 -  -  -  -  2 2 2 2 -  3 -  

CO5  2 2 3 2 -  3 2 2 2 -  -  -  

Course 

Correlation 

Mapping  

2  3  3  2  2  2  2  2  2  -  3  -  

 

Correlation Levels:  3: High;    2 : Medium;       1: Low  
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COURSE CONTENT  

Module  1:  PROFESSIONAL  ETHICS  (06  Periods)  

Scope and aim of ethics, Senses of ethics, Variety of moral issues, Types of inquiry, Moral  

dilemmas,  Moral  autonomy -Kohlbergôs theory,  Gilliganôs theory,  Consensus,  and  cont roversy.  

 

Module  2:  PROFESSIONAL  IDEALS  AND  VIRTUES  (06  Periods)  

Theories on virtues and ideals, Professions, Professionalism, Characteristics, Expectations,  

Professional responsibility, Integrity, Self - respect, Sense of responsibility, Self - interest,  

Customs and religion, Self - interest and ethical egoism, Customs and ethical relativism,  Religion  

and  divine  command  ethics,  Use of  ethical  theories,  Resolving  moral  dilemmas  and  moral  

leadership.  

 

Module  3:  SOCIAL  EXPERIMENTATION  (06  Periods)  

Experimenta tion,  Similarities  to  standard  experiments,  Learning  from  the  past  and  knowledge 

gained, responsible experimenters, Conscientiousness, Moral autonomy and  accountability, The 

challenger case, Codes of ethics and limitations, Industrial standards  and  Problem s with  the  

law of engineering.  

 

Module  4:  RESPONSIBILITIES  AND  RIGHTS  (06  Periods)  

Collegiality  and  loyalty,  Respect  for  authority,  Collective  bargaining,  Confidentiality,  Conflict  of 

interests, Occupational crime, Rights of engineers, Professional righ ts, Whistle -blowing,  The 

BART case,  Employee rights,  and  discrimination.  

 

Module  5:  HARMONY  WITH  PROFESSIONAL  ETHICS  (06  Periods)  

Acceptance of human values; Ethical Human Conduct; Basis for Humanistic Education,  

Constitution,  and  Universal  Order;  Compe tence  in  professional  ethics;  Case studies:  Holistic  

technologies, Management Models and Production Systems; Transition from the present  state  

to  Universal  Human  Order:  socially  and  ecologically  responsible  engineers,  technologists  and  

managers -  enriching  institutions  and  organizations.  

Total  Periods:  30  

  

EXPERIENTIAL LEARNING  

 

1.  Demonstrate  orally  using  your  experiences  of  what  is naturally  acceptable  in  a relationship  

ï Feeling  of  respect  or  disrespect  and  what  is naturally  acceptable  is to  nurture  or  exploit  

others.  

2.  Identify  community  partners  and  discuss  with  a community  partner  or  organization.  

Prepare  a report  by  identifying  and  analysing  the  issues or  opportunities.  

3.  Field  experiences  may  be directed  to  include  a range  of  time - intensive  endeavours  that  

require  varying  levels  of  student  interaction.  Prepare  a report on  visiting  a Juvenile  home.  

4.  Students  read  a speech  in the  classroom by former  United Nations Secretary -General  Kofi  

Annan on  human values.  

5.  Students  are  encouraged  to  br ing  a daily  newspaper  to  class  or  to  access  any  news  related  

to  the  need  for  human  values  and note  down  the  points.  
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6.  Bring  out  the  relevance  of  engineering  ethics  theory  and  practice  with  relevance  to  current  

trends.  

7.  Professional  ideals  and  virtues  are  important  to  everyone.  Prepare  a case  study  on  the  

professional  ideals  and  virtue  of  any  one  of  the  famous  sports  personalities  from India.  

8.  Compare  the  present  to  the  past  in  engineering  experimentations  concerning  the  change  

in professionalism.  

9. Make  a study  on  occupational  crime  and  the  role  of  modern  technology  in  finding  

solutions.  

10.  Prepare  a case  study  on  how  to  maintain  harmony  with  different  cultural  people  using  

professional  ethics.  

(Note:  Itôs an  indicative  one.  The course  instructo r may  change  the  activities  and  the  same  

shall  be 

reflected  in  course  handout.)  

 

RESOURCES  

TEXT BOOKS:  

1.  Gaur  R R, Sangal  R & G P Bagaria,  Human  Values  and  Professional  Ethics ,  Excel  Books,  

New Delhi,  2010.  

2.  Govindarajan,  M.,  Nata  Govindarajan,  M.,  Natarajan,  S.  and  Senthilkumar,  V.  S.,  

Engineering  Ethics , Prentice  Hall  of  India,  2004.  

3.  
Mike W. Martin and Roland Schinzinger, Ethics in Engineering , Tata McGraw -Hill, 3 rd  

Edition,  2007.  

 

REFERENCE  BOOKS:  

1.  S. Kannan  and  K.  Srilakshmi,  Human  Values  and  Professional  Ethics ,  Taxmann  Allied  

Services  Pvt  Ltd.,  2009.  

2.  Edmund  G. Seebauer  and  Robert  L.  Barry,  Fundamental  of  Ethics  for  Scientists  and  Engineers ,  

Oxford  University  Press, 2001.  

3.  
Charles  F. Fledderman,  Engineering  Ethics ,  Pearson  Educatio n,  2nd  Edition,  2004.  

4.  R. Subramanaian,  Professional  Ethics ,  Oxford  Higher  Education,  2013.  

 

VIDEO  LECTURES:  

1.  https://www.youtube.com/watch?v=jfGIq_EiXzI  

2.  https://www.youtube.com/watch?v=QFHOtH54oUc  

3.  https://www.youtube.com/watch?v=JJshY11nX14  

4.  https://www.youtube.com/watch?v=TyP09S0UEzA  

5.  https://www.youtube.com/watch?v=0QMwjV_ZVtc  

 

Web  Resources:  

1.  https://siiet.ac.in/wp -content/uploads/2020/09/7.1.10 -professional -ethics -manual.pdf  

2.  https://soane emrana.org/onewebmedia/Professional%20Ethics%20and%20Human%20Valu  

es%20by%20R.S%20NAAGARAZAN.pdf  

3.  https://india.oup.com/productPage/5591038/7421214/9780199475070  

 

  

https://www.youtube.com/watch?v=jfGIq_EiXzI
https://www.youtube.com/watch?v=QFHOtH54oUc
https://www.youtube.com/watch?v=JJshY11nX14
https://www.youtube.com/watch?v=TyP09S0UEzA
https://www.youtube.com/watch?v=0QMwjV_ZVtc
https://siiet.ac.in/wp-content/uploads/2020/09/7.1.10-professional-ethics-manual.pdf
https://soaneemrana.org/onewebmedia/Professional%20Ethics%20and%20Human%20Values%20by%20R.S%20NAAGARAZAN.pdf
https://soaneemrana.org/onewebmedia/Professional%20Ethics%20and%20Human%20Values%20by%20R.S%20NAAGARAZAN.pdf
https://india.oup.com/productPage/5591038/7421214/9780199475070
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22CE107601  ENVIRONMENTAL  SCIENCE  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion on natural resources, 

ecosystems, biodiversity, environment pollution and control, social issues and environment, 
human population and environment.  

 

COURSE  OUTCOMES:  After  succe ssful completion  of  the  course,  students  will  be able  to:  

CO1  
Analyze natural resources to solve complex environmental problems and natural  resource  
management  considering  society,  environment  and  sustainability.  

CO2  

Analyze ecosystems and biodiversity t o solve complex environmental problems by  

following environmental ethics considering society, environment and sustainability  

besides communicating  effectively  in graphical  form.  

CO3  
Analyze various types of pollution and their control measures to solve en vironmental  
problems  through  appropriate  tools  and  techniques  following  latest  developments 
considering  society,  ethics,  environment  and  sustainability.  

CO4  
Analyze social issues and its impact on environment, environmental acts to solve  complex  
environme ntal  problems  considering  society,  environment  and  sustainability besides  
communicating  effectively  in  graphical  form.  

CO5  
Analyze  human  population  and  its  impact  on  environment  to  solve  complex  
environmental  problems  through  team  work  and  using  appropria te  tools  and techniques  
considering  ethics,  society,  environment  and  sustainability.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 3 -  2 -  1 1 -  -  -  1 -  

CO2  3 3 -  2 -  1 1 1 -  1 -  -  

CO3  3 3 -  2 1 1 1 1 -  -  -  1 

CO4  3 3 -  3 -  1 1 1 -  1 -  -  

CO5  3 3 -  2 1 1 1 1 1 -  -  -  

Course 

Correlation 

Mapping  

3  3  -  3  1  1  1  1  1  1  1  1  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  NATURAL  RESOURCES  (07  Periods)  

Multid isciplinary  nature  of  environment;  Natural  Resources:  Renewable  and  non - renewable  

resources; Forest, Water, Mineral, Food and Energy resources -Causes, Effects, Remedies,  Case 

studies;  Role of  an  individual  in  conservation  of  natural  resource  and  equitable  use  of  resources 

for  sustainable  lifestyles.  

 

Module  2:  ECOSYSTEMS  AND  BIODIVERSITY  (07  Periods)  

Ecosystems:  Concept  of  an  ecosystem,  Structure  and  function  of  an  ecosystem  -  Producers, 

Consumers, Decomposers; Food chains, Food webs, Ecological pyramid s ï Types;  

Characteristic  features,  Structure  and  functions  of  forest  ecosystem,  Desert  ecosystem,  Aquatic  

ecosystem . 

Biodiversity: Concept and value of biodiversity, Role of biodiversity in addressing new  

millennium challenges, Hot spots of biodiversity, Threats to biodiversity, Man -wild life  conflicts, 

Endemic, Endangered and extinct species of India, Conservation of biodiversity ï In -situ and 

ex -situ.  

 

Module  3:  ENVIRONMENTAL  POLLUTION  AND  CONTROL  (06  Periods)  

Causes, Adverse effects and control measu res of pollution -  Air pollution, Water pollution,  Soil  

pollution,  Noise  pollution,  Thermal  pollution,  Nuclear  pollution,  Solid  waste  management ï 

Urban waste, industrial waste; Latest developments in pollution control,  Hazards  and  disaster  

management ï Floods,  Earthquakes,  Tsunamis,  Case studies.  

 

Module  4:  SOCIAL  ISSUES  AND  THE  ENVIRONMENT  (06  Periods)  

Sustainable  development,  Urban  problems  related  to  energy,  Environmental  ethics  ïIssues,  

Solutions; Global warming, Acid rain, Ozone layer depletion, Nu clear accidents and case  

studies, Wasteland reclamation, Consumerism and waste products, Concept of green  

technologies,  Environment  justice:  National  Green  Tribunal  and  its  importance;  Environment 

protection act, Air act, Water act, Wildlife protection act , Forest conservation  act, Issues 

involved in enforcement of environmental legislation, Public environmental  awareness.  

 

Module  5:  HUMAN  POPULATION  AND  THE  ENVIRONMENT  (04  Periods)  

Population growth, Population characteristics and variation among nation s, Population  

explosion, Family welfare programme, Environment and human health, Human rights, Value  

education,  HIV/AIDS,  Women  and  child  welfare,  Role of  information  technology  in  environment  

and  human  health;  Case studies  -  Field  Work/Assignment/Seminar  on  Environmental  assets  ï 

Water  bodies/Forest/Grassland/Hill/Mountain.  

Total  Periods:  30  
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EXPERIENTIAL LEARNING  

 

1.  Visit  a nearby  villages  and  know  the  status  of  availability  of  local  resources  that  can  be 

improved through proper education.  

2.  Mak e an  awareness  program  in  the  villages  for  the  development  of  natural  resources,  

ecosystems  and biodiversity.  

3.  Prepare  a document  by  visiting  a local  urban  waste  dumping  yard  near  to  the  Tirupati  city.  

4.  Visit  a local  village  and  find  a barren  land  and make  the  land  into  a useful  land  by  

planting  plants  or  providing  the  soil  and  fertilizers  required  to  improve  the  soil.  

5.  Visit  a local  zoological park  and  identify  the  species  variety  and  variability.  

(Note:  Itôs an  indicative  one.  The course  instruc tor  may  change  the  activities  and  the  same  

shall  be reflected  in  course  handout.)  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  Anubha  Kaushik  and  Kaushik,  C.P.,  Perspectives  in  Environmental  Studies ,  New  Age  

International  (P)  Ltd.  Publications,  6th  Edition,  2018.  

2.  
Erach  Barucha,  Environmental  Studies,  Orient  Blackswan,  3rd  Edition,  2021.  

 

REFERENCE  BOOKS:  

1.  Cunningham,  W.  P. and  Cunningham,  M. A.,  Principles  of  Environmental  Science ,  Tata  

McGraw -  Hill  Publishing  Company,  New  Delhi,  8th  Edition,  2016.  

2.  
Benny  Joseph,  Environmental  Studies ,  Tata  McGraw -Hill,  2nd  Edition,  2009.  

3.  Anji  Reddy, M.,  Text  Book  of  Environmental  Science  and  Technology , BS  Publications, 

Revised  Edition,  2014.  

4.  
Rajagopalan,  R.,  Environmental  Studies ,  Oxford  University  Press,  3rd  Edition , 2015.  

 

VIDEO  LECTURES:  

1.  http://  nptel.ac.in/courses/109/104/109104047  

2.  https:// www.youtube.com/watch?v=mIPBPG -5dUw  

 

Web  Resources:  

1.  https://nptel.ac.in/courses/122102006  

2.  https:// www.flame.edu.in/academics/ug/program -structure/major - minor  

courses/environmental -studies  

3.  https:// www.tutorialspoint.com/environmental_studies/environmental_studies_environmen  

t.htm  

 

http://www.youtube.com/watch?v=mIPBPG-5dUw
https://nptel.ac.in/courses/122102006
http://www.flame.edu.in/academics/ug/program-structure/major-minor
http://www.tutorialspoint.com/environmental_studies/environmental_studies_environmen
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22CE107602  DISASTER MITIGATI ON AND MANAGEMENT  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a  detailed discussion on disasters, earthquakes, 

floods, cyclones, droughts, landslides and disaster management.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1  

Analyze the vulnerability of an area to natural and man -made disasters/hazards as per 

the guidelines to solve complex problems using appropriate techniques ensuring safety, 
environme nt and sustainability.  

CO2  

Propose appropriate mitigation strategies for earthquake and tsunami impacts as per 

code of practice using suitable techniques ensuring safety, environment and sustainability 

besides communicating effectively in graphical form.  

CO3  

Analyze the causes and impacts of floods, cyclones and droughts using appropriate tools 

and techniques and suggest mitigation measures ensuring safety, environment and 
sustainability besides communicating effectively in graphical form.  

CO4  
Analyze  th e causes  and  impacts  of  landslides using  appropriate tools  and  techniques  and  

suggest  mitigation  measures  ensuring  safety,  environment  and  sustainability.  

CO5  

Design disaster management strategies to solve pre, during and post disaster problems 

using appr opriate tools and techniques following the relevant guidelines and latest 

developments ensuring safety, environment and sustainability besides communicating 
effectively in graphical form.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO 3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 3 -  2 2 2 2 2 -  -  -  -  

CO2  3 3 3 3 2 2 1 2 -  2 -  -  

CO3  3 3 -  2 2 2 2 -  -  2 -  -  

CO4  3 3 -  3 2 2 2 -  -  -  -  -  

CO5  3 2 3 2 2 2 1 2 -  1 3 2 

Course 

Correlation 

Mapping  

3  3  3  3  2  2  2  2  -  2  3  2  

 

Correlation Leve ls:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  DISASTERS  (06  Periods)  

Types of disasters -  Natural disasters; Impact of disasters on environment, infrastructure  and 

development; Concepts of hazards and vulnerability analysis, Hazard Asse ssment,  Guidelines 

for hazard assessment and vulnerability analysis, Basic principles and elements  of  disaster  

mitigation.  

 

Module  2:  EARTHQUAKES  (06  Periods)  

Introduction to earthquake, Intensity scale (MSK ï64), Seismic zones and activity in India,  

Act ion  plan  for  earthquake  disaster  preparedness,  Elements  at  risk,  Recovery  and  rehabilitation 

after earthquake, Concepts of Earthquake resistant design and construction  of  buildings;  

Tsunami  ï Onset,  Types  and  causes,  Warning,  Elements  at  risk,  Typical  effe cts,  Specific  

preparedness  and  mitigation  strategies,  Case studies.  

 

Module  3:  FLOODS,  CYCLONES  AND  DROUGHTS  (07  Periods)  

Floods and Cyclones: Onset, Types, Causes, Warnings, Elements at risk, Typical effects,  

Indian  floods  and  cyclones,  Hazard  zones,  Potential  for  reducing  hazards,  Mitigation  

strategies and  community  based  mitigation,  Case studies.  

Droughts: Onset, Types and warning; Causes, Impact,  Early warning and response  

mechanisms,  Mitigation  strategies,  Droughts  in India,  Case studies.  

 

Module  4:  LANDSLIDES  (06  Periods)  

Onset, Types and warning; Causes, Elements at risk, Indian landslides, Hazards zones,  Typical  

effects,  Mitigation  strategies  and community  based  mitigation,  Case studies.  

 

Module  5:  DISASTER  MANAGEMENT  (05  Periods)  

Disaster  m anagement  organization  and  methodology,  Disaster  management  cycle,  Disaster  

management in India ï Typical cases and Cost ïbenefit analysis, Disaster management  

programs implemented by NGOs and Government of India, Usage of GIS and Remote  sensing 

techniques in disaster management, Leadership and Coordination in Disaster  management, 

Emerging  trends in  disaster management.  

Total  Periods:  30  

   

EXPERIENTIAL LEARNING  

1.  Perform hazard assessment and vulnerability analysis for any nearby town/city and  prepare 

a detailed report of possible impacts of various disasters on environment,  infrastructure 
and development.  

2.  Prepare a detailed report on the causes and effects of Tsunami that was occurred in  the  

year  2004.  Also  discuss  various  advancements  in Tsunami  war ning  systems.  

3.  Identify the major causes of urban floods in cities like Chennai, Hyderabad & Mumbai  and 

submit a report along with various mitigation strategies to reduce the impact of  floods.  

4.  Prepare a detailed report on how various man -made activi ties are directly/indirectly  related  

to the  occurrence  of  landslides  that occurred  in recent  days  in India.  

5.  Visit AP State Disaster Response and Fire Services Department and record about  various  

methods  used  by  them  in mitigating  disasters  and  their  ma nagement.  
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RESOURCES  

 

TEXT BOOKS:  

1.  
Sharma  V. K.,  Disaster  Management,  Medtech Publishing ,  2nd  Edition,  2013.  

2.  Anand S. Arya, Anup Karanth, and Ankush Agarwal, Hazards, Disasters and Your  

Community: A Primer for Parliamentarians , GOI ïUNDP Disaster Risk Management  

Programme, Government of India, National Disaster Management Division, Ministry of  

Home  Affairs,  New  Delhi,  Version  1.0, 2005  

 

REFERENCE  BOOKS:  

1.  Donald  Hyndman  and  David  Hyndman,  Natural  Hazards  and  Disasters ,  Cengage  Learning,  

USA,  5th Edition,  2015.  

2.  Disaster  Management  in  India,  A Status  Report,  Ministry  of  Home  Affairs,  Govt.  of  India,  

May  2011.  

3.  Rajendra  Kumar  Bhandari,  Disaster  Education  and  Management:  A Joyride  for  Students,  

Teachers, and  Disaster  Managers ,  Springer  India,  2014.  

4.  Singh  R. B.,  Natural Hazards  and  Disaster  Management ,  Rawat  Publications,  2009.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/105104183  

2.  https://www.digimat.in/nptel/courses/video/124107010/L01.html  

 

Web  Resources:  

1.  https://egyankosh.ac.in/handle/123456789/25093  

2.  https:// www.egyankosh.ac.in/handle/123456789/25912  

3.  https:// www.nios.ac.in/media/documents/333courseE/12.pdf  

4.  https://ndmindia .mha.gov.in/images/public -  

awareness/Primer%20for%20Parliamentarians.pdf  

 

  

https://nptel.ac.in/courses/105104183
https://www.digimat.in/nptel/courses/video/124107010/L01.html
https://egyankosh.ac.in/handle/123456789/25093
http://www.egyankosh.ac.in/handle/123456789/25912
http://www.nios.ac.in/media/documents/333courseE/12.pdf
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22CE107603  RURAL  TECHNOLOGY  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provide s a detailed discussion on technology for rural 

development, nonconventional energy, technologies for rural development, community 
development and it in rural development.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1  
Compare various technologies for rural development by solving rural problems through 
different schemes by considering ethics, society,  environment and sustainability.  

CO2  

Analyze non -conventional energy sources using appropriate tools and techni ques to solve 

rural energy problems considering society, environment and sustainability besides 

communicating effectively in graphical form.  

CO3  
Select appropriate technologies in different areas of rural development to solve rural 

issues following latest  developments considering society, environment and sustainability.  

CO4  

Relate water conservation, health, safety and rural employment issues for community 

development to solve rural problems through appropriate technologies considering ethics, 

society, en vironment and sustainability.  

CO5  

Analyze the impact of IT, public and private partnership on rural development to solve 

complex rural problems using appropriate tools and techniques considering ethics, 
society, environment and sustainability.  

 

CO- PO Map ping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  2 3 -  3 2 1 1 1 -  -  -  -  

CO2  2 3 -  2 2 1 1 -  -  1 -  -  

CO3  2 3 -  2 2 1 1 -  -  -  -  1 

CO4  2 3 -  2 2 1 2 1 -  -  -  -  

CO5  2 3 -  3 2 1 1 1  -  -  -  

Course 

Correl ation 

Mapping  

2  3  -  3  2  1  2  1  -  1  -  1  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION  TO RURAL  DEVLOPMENT  (06  Periods)  

India -  Technology and rural development, Pre and post - independence period, Rural India  Life, 

Indian farmer, Role of science and technology in rural development, Rural technology  and  

poverty  eradication,  Rural  business  hubs,  Technology  in  improving  rural  infrastructure,  Various 

organizations related to innovation, Issues of technology transfe r -  CAPART, NABARD,  CSIR,  

NIF.  

 

Module  2:  NON  CONVENTIONAL  ENERGY  (06  Periods)  

Definition of energy, Types of alternative sources of energy, Sources of non conventional  

energy ï Solar energy: Solar pump in agriculture, Solar dryer, Solar cooker, Solar h eater;  

Biogas, Recycling and management, Wastes conservation, Assessment and production of  

biomass  products  and  their  utilization.  

 

Module  3:  TECHNOLOGIES  FOR RURAL  DEVELOPMENT  (06  Periods)  

Food and agro based technologies, Tissue culture, Nursery, Buil ding and construction  

technologies, Cultivation and processing of economic plants, Cottage and social industries,  

Latest  developments  in  rural  technologies.  

 

Module  4:  COMMUNITY  DEVELOPMENT  (06  Periods)  

Water  conservation,  Rain  water  Harvesting,  Drinkin g water  Standards  and  simple  treatments 

used, Environment and Sanitation, Bio fertilizers, Medical and aromatic plants,  Employment  

generating  technologies  ï Apiculture,  Pisciculture,  Aquaculture.  

 

Module  5:  IT  IN  RURAL  DEVELOPMENT  (06  Periods)  

Role of  information  technology  (IT)  in  rural  areas,  Impact  of  IT  in  rural  development,  Need  and 

necessity of technology, Corporate social responsibilities, Private sector participation  (Activities 

in different spheres: Employment, Education, Health, Agriculture and  service  sectors)  and  

Saansad  Adarsh  Gram  Yojana  (SAGY),  Village  adoption schemes.  

Total  Periods:  30  

   

EXPERIENTIAL LEARNING  

1.  Visit  a nearby  village  and  know  the  status  of  small  scale  industries  which  are  implanted  and  

to  be established  based  on the  availability  of  the local  resources.  

2.  Visit  a local  village  and  make  an  awareness  program  on  energy  utilization  using  

biomass  products.  

3.  Make  a awareness  program  in  the  villages  for  the  rural  development  in  terms  of  home -  made  

products.  

4.  Construct  rain  water  harvesting  structures  in  nearby  villages  where  water  scarcity  is more  

and prepare a  document.  

5.  Develop  a small  IT  application  the  village  area  which  will  be used  for  the  growth  of  the  

village.  

(Note:  Itôs an  indicative  one.  The course  instru ctor  may  change  the  activities  and  the  

same  shall  be 

reflected  in  course  handout.)  
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RESOURCES  

 

TEXT BOOKS:  

1.  
Virdi,  M. S.,  Sustainable  Rural  Technologies ,  Daya  Publishing  House,  2nd  Edition  2018.  

2.  
Prabhath,  S.  V.  and  P. Ch.  Sita  Devi,  Technology  and Rural  India ,  Serials  Publications,  1st  

Edition,  2012.  

 

REFERENCE  BOOKS:  

1.  Chakravarthy,  R.,  and  Murthy,  P. R. S.,  Information  Technology  and  Rural  Development ,  

Pacific  Book International,  1st  Edition,  2012.  

2.  Shivakanth  Singh,  Rural  Development  Policies  and  Programmes ,  Northern  Book  Centre,  

1st  Edition,  2002.  

3.  Katar Singh, and Anil Shishodia, Rural Development: Principles, Policies, and 

Management, SAGE Publications India Private Limited, 4th Edition, 2016.  

4.  Vinayak Reddy, A. and Yadagira Char yulu, M., Rural Development in India: Policies & 

Initiatives, New Century Publications, 1st Edition, 2008.  

 

VIDEO  LECTURES:  

1.  http://  nptel.ac.in/courses/109/104/109104047  

2.  https:// www.youtube.com/channel/UCEZxAQu3ZBulN -pYMYO2i_A/videos  

3.  https:// www.youtube.com/watch?v=HnrIB -QmvlQ  

 

Web  Resources:  

1.  en.wikibooks.org/wiki/Technologies_for_Rural_Developme nt/Complete  

2.  https:// www.oecd - ilibrary.org/sites/ae6bf9cd -  

en/index.html?itemId=/content/component/ae6bf9cd -en  

3.  https://crdt.iitd.ac.in/  

 

  

http://www.youtube.com/channel/UCEZxAQu3ZBulN-pYMYO2i_A/videos
http://www.youtube.com/watch?v=HnrIB-QmvlQ
http://www.oecd-ilibrary.org/sites/ae6bf9cd-
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22LG107603  SPOKEN  ENGLISH  -  1 2 -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course deals with the development of fluency and intelligibility in 

spoken English. Through individual and group activities, students work  on improving 
pronunciation, practicing conversation strategies, and delivering oral presentations.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1  Demonstrate  knowledge  of  functional  English  for  effective  comm unication.  

CO2  Analyze  different  types  of  vocabulary  for  fluency  in communication  

CO3  Apply  correct  usage  of  English  grammar  in  writing  and  speaking.  

CO4  
Apply  speaking  strategies  in  terms  of  usage  of  English  with  accuracy,  appropriacy,  and  
fluency.  

CO5  Analyze  techniques  to  use  communication  skills  for  effective  presentation.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  -  2 -  3 -  -  -  

CO2  2 3 -  -  -  -  2 -  3 -  -  -  

CO3  2 -  3 -  3 -  2 -  3 -  -  -  

CO4  2 -  -  -  3 -  2 -  3 -  -  -  

CO5  2 3 2 -  3 -  2 -  3 -  -  -  

Course 

Correlation 

Mapping  

2  3  3  -  3  -  2  -  3  -  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  FUNCTIONAL  ENGLISH  (06  Periods)  

Concepts of F unctional Spoken English, Self -Introduction; Listening and Speaking: Doôs and 

Donôts; Expressions: Ability, Admiration, Agreement, Annoyance, Appreciation, Pleasure, 

Sarcasm, Satisfaction, Surprise, Approval, Certainty, Doubt, Gratitude, Possibility, Fear,  Worry, 

Condolences; Asking for: Advice, Clarification, Direction, Information, Permission;  Making:  

Predictions,  recommendations  

 

Module  2:  VOCABULARY  BUILDING  (06  Periods)  

Vocabulary for day - to -day conversations: Vegetables, Groceries, Fruits, Weather,  Parts of a  

Human body, Dresses, Furniture; Relations: Birds, Cries of Animals, Food, Hospitality, Houses,  

Rooms, Tools, Airport, News Paper, Books, Gems, Corporate Vocabulary, Jobs, Occupations,  

Diseases;  British  and  American  spelling;  Slang  Words  and  Technical  Jargons.  

 

Module  3:  FUNCTIONAL  GRAMMAR  ï I  (06  Periods)  

English Grammar and the Indian Student, Parts of Speech, Verb forms: Tenses, Voice and  

Speech.  

 

Module  4:  FUNCTIONAL  GRAMMAR  ïII  (06  Periods)  

Universal Auxiliaries: Sentence Structure, WH  Questions, framing of Questions with answers;  

Question Tags,  Subject  and  verb agreement, Spotting  Errors.  

 

Module  5:  COMMUNICATION  SKILLS:  (06  Periods)  

Polite, Courteous and diplomatic expressions, Good manners and Etiquette, Conversation  

Techniques,  Narrating Stories.  

Total  Periods:  30  

   

 

EXPERIENTIAL LEARNING  

 

1.  Critically analyse the value of Indian money and its impact on the common man and  

Prepare  a PowerPoint  Presentation.  

2.  Prepare  a conversation  between  you  and  a sanitary  officer  regardin g sanitary  conditions  in 

your  locality.  

3.  The English Language has a rich vocabulary and it increases day by day. Present a  seminar 

on the norms adhered to in adding new words and list out the words added in  the  last five  

years  with  their  meaning.  

4.  Enact  roleplays  in  different  situations.  

5.  Participate  in  group  discussions  and  debate  on  present  issues  

6.  A conversation  is an  exchange  of  ideas,  thoughts,  and  feelings  between  two  or  more  

persons. Explain it with suitable  examples  

7.  Prepare  a schedul e and  identify  various  committees  to  be formed  for  celebrating  the  

Annual Day  of a  college  and  explain team  involvement in  the  celebration.  
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8.  Gather various ideas on discussing with parents the role of higher education and job  

opportunities.  

9.  Imagine you see a person wasting water. Write a dialogue objecting to such wastage of  

natural  resources.  

10.  Since social media offers a wide reach easily, it becomes easier for bullies to spread  

gossip or issue threats. How do you think Cybercrime is a menace br ought about by  

social  media?  
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22LG107602
 ESSENTIAL  LIFE  SKILLS  FOR  HOLISTIC  

DEVELOPMENT  

2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION : This course deals with different types of thinking skills, self -  

awareness, coping with stress and emotion, transformational skills, group and team dynamics, 
and leadership.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1  Understand  different  life  skills  required  in  personal  and  professional  life.  

CO2  Analyse  well -defined  techniques  to  cope  with  emotions  and  stress.  

CO3  Apply  appropriate  thinking  and  problem -solving  methods  to  solve  problems.  

CO4  Function  effectively  in a  team  and  as an indi vidual.  

CO5  Demonstrate  the  qualities of  an  effective  leader.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  -  -  -  -  2 -  2 

CO2  2 3 -  -  2 -  -  -  -  2 -  2 

CO3  2 3 -  -  2 -  -  -  -  2 -  2 

CO4  2 2 -  -  2 -  -  -  3 2 -  2 

CO5  2 2 -  -  -  -  -  -  -  2 -  3 

Course 

Correlation 

Mapping  

2  3  2  -  2  -  -  -  3  2  -  2  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  OVERVIEW  OF LIFE  SKILLS  (06  Periods)  

Meaning  and  significan ce of  life  skills,  Life  skills  identified  by  WHO:  Self -awareness,  

Empathy, Critical thinking, Creative thinking, Decision making, problem -solving, Effective  

Communication,  interpersonal  relationships,  coping  with  stress,  coping  with  emotion.  

Ethics, Moral & Professional Values: Human Values, Civic Rights, Engineering Ethics,  

Engineering  as Social  Experimentation,  Environmental  Ethics,  Global  Issues,  Code  of  Ethics  like  

ASME, ASCE, IEEE.  

 

Module  2:  STRESS  MANAGEMENT  (06  Periods)  

Stress Management : Stress,  reasons, and effects, identifying stress, stress diaries, the  four  

A's  of  stress  management,  techniques,  Approaches :  action -oriented,  emotion -  oriented, 

acceptance oriented, resilience, Gratitude Training, Coping with emotions :  Identifying  and  

managing  em otions,  harmful  ways  of  dealing  with  emotions,  PATH method,  and  relaxation  

techniques.  

 

Module  3  TRANSFORMATIONAL  SKILLS  (06  Periods)  

Creativity,  Critical  Thinking,  Collaboration,  Problem  Solving,  Decision  Making,  Need  for  

Creativity in the 21st century , Imagination, Intuition, Experience, Sources of Creativity,  Lateral  

Thinking,  Myths  of  creativity,  Critical  thinking  Vs Creative  thinking,  Functions  of  Left  Brain  & 

Right  brain,  Convergent  & Divergent  Thinking,  Critical  reading  & Multiple  Intelligence.  

 

Module  4  GROUP AND  TEAM DYNAMICS  (06  Periods)  

Introduction to Groups: Composition, formation, Cycle, thinking, Clarifying expectations,  

Problem Solving, Consensus, Dynamics techniques, Group vs Team, Team Dynamics, and  

Virtual  Teams.  Managing  team  perfor mance  and  managing  conflicts,  Intrapreneurship.  

 

Module  5  LEADERSHIP  (06  Periods)  

Leadership framework, entrepreneurial and moral leadership, vision, cultural dimensions.  

Growing  as a leader,  managing  diverse  stakeholders,  crisis  management.  Types  of  Leadership,  

Traits,  Styles,  VUCA Leadership,  Levels  of  Leadership, Transactional  vs Transformational  

Leaders, Leadership  Grid,  Effective  Leaders.  

Total  Periods:  30  
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EXPERIENTIAL LEARNING  

 

1.  Prepare  an  attitude  test  and  measure  the  attitudes  of  your  class.  

2.  Prepare  a Case study  on  the  Campus  Interview  pressure  and  stress  of  students  using  

SWOT analysis.  

3.  Record  and  prepare  videos  of  various  cultural  people  and  make  a comment  on  their  

accents.  

4.  Prepare  a short  film  of  a leader  of your  choice  and  list  out  the  best  qualities.  

5.  Prepare  a presentation  on  the  impact  of  social  media  on  leadership  management.  

6.  óKnowledge of present technologies helps us to live a harmonious life.ô Make a  video to  
justify  the  statement.  

7.  Identify  life  skills  needed  in  our  day - to -day  life  and  explain their  importance.  

8.  Come  up  with  strategies  to  become  successful  in  professional  life.  

9.  Find  methods  and solutions  to  overcome  the  self -pity  of  a person.  

10.  Identify  the persons  who  are irregular  to  class.  Find  out  their  problems  and  come  up  with 

solutions.  

(Note:  Itôs an indicative  one.  Course  Instructor  may  change  activities  and  shall  be reflected  

in  course  Handout)  

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  Dr.  K Alex,  ñSoft  Skillsò.  S Chand  & Company  Pvt.Ltd.2013.  

2.  Monmohan  Joshi,  ñSoft  Skillsò. Boolkboon.com,  First  Edition,  2017.  

 

REFERENCE  BOOKS:  

1.  
Barun  K.  Mitra.  ñPersonality Development  & Soft  Skillsò, First  Edition;  Oxford  

Publishers.  2011.  

2.  Kalyana.  ñSoft Skill for  Managersò; First  Edition;  Wiley  Publis hing  Ltd.  2015.  

Shalini  Verma.  ñDevelopment of  Life  Skills  and  Professional  Practiceò; First  Edition;  
3.  Sultan  Chand  (G/L)  & Company,  2014.  

4.  John  C. Maxwell.  ñThe 5 Levels  of  Leadershipò, Centre  Street,  A division  of  Hachette 

Book  Group Inc.  2014.  

5.  Daniel  Goleman,  "Emotional  Intelligence";  Bantam,  2006.  

6.  Remesh S., Vishnu R.G. "Life Skills for Engineers", Ridhima Publications, First Edition,  

2016.  

7.  Butterfield  Jeff.  ñSoft Skills  for  Everyoneò, Cengage  Learning  India  Pvt  Ltd;  1 edition, 

2011.  

8.  Training  in  Interpersonal  Skills:  Tips  for  Managing  People  at  Work,  Pearson  Education, 

India;  6 edition,  2015.  

9.  The Ace of  Soft  Skills:  Attitude,  Communication  and  Etiquette  for  Success,  Pearson 

Education;  1 edition,  2013.  
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VIDEO  LECTURES:  

1.  https://www.youtube.com/watch?v=xM0fajUl7Bg  

2.  https:// www.youtube.com/watch?v=HwLK9dBQn0g  

3.  https:// www.youtube.com/watch?v=sxX5LoojdJw  

4.  https:// www.youtube.com/watch?v=xJBgqW9 - lzc 

5.  https:// www.yo utube.com/watch?v=QVwTVM1Iv1c  

 

Web  Resources:  

1.  https:// www.clarke.edu/campus - life/health - wellness/counseling/articles -  advice/developing -

a-positive -attitude/  

2. https:// www.skillsyouneed.com/ps/personal -swot -analysis.html  

3.  https://ecampusontario.pressbooks.pub/profcommsontario/chapter/cross -cultural -  

communication/  

4.  https://thepeakperformancecenter.com/educational -  

learning/thinking/#:~:text=There%20are%20several%20core%20thinking,storing%  
20and%20then%20retrieving%20in formation.  

5.  https:// www.webmd.com/anxiety -panic/guide/stage - fright -performance -anxiety  

6.  https:// www.ktunotes.in/ktu -syllabus - life -skills/  

 

  

https://www.youtube.com/watch?v=xM0fajUl7Bg
http://www.youtube.com/watch?v=HwLK9dBQn0g
http://www.youtube.com/watch?v=sxX5LoojdJw
http://www.youtube.com/watch?v=xJBgqW9-lzc
http://www.youtube.com/watch?v=QVwTVM1Iv1c
http://www.clarke.edu/campus-life/health-wellness/counseling/articles-
http://www.skillsyouneed.com/ps/personal-swot-analysis.html
https://ecampusontario.pressbooks.pub/profcommsontario/chapter/cross-cultural-%20communication/
https://ecampusontario.pressbooks.pub/profcommsontario/chapter/cross-cultural-%20communication/
http://www.webmd.com/anxiety-panic/guide/stage-fright-performance-anxiety
http://www.ktunotes.in/ktu-syllabus-life-skills/
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22MG107601
 INNOVATION,  INCUBATION,  AND  

ENTREPRENEURSHIP  
2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: To sensitize st udents on the prospects, opportunities, and challenges 

in entrepreneurship and the potential for value creation from prospective idea  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  students  will  be able  to:  

CO1  Understand  the  basics  of  gen erating  new  business  ideas  

CO2  Explain  the  concept of  design  thinking  and  product  innovation.  

CO3  Illustrate  the  roles  of  digital technology  in  entrepreneurship.  

CO4  Understand  the  need  for  startup  economics  and  market conditions  

CO5  Evaluate  the  reaso ns for  successful  entrepreneurship.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  2 1 2 1 -  -  -  -  -  -  -  -  

CO2  1 1 1 -  -  -  -   1   -  

CO3  2 2 1 -  -  -  -  1 -  -  2  

CO4  3 1 1 -  -  -  -  -  -  -  -  1 

CO5  2 2 -  -  -  1 -  -  -  -  -  1 

Course 

Correlation 

Mapping  

2  2  1  1  -  1  -  1  1  -  2  1  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  Introduction  (06  Periods)  

Concept  & Definition,  Taking  product  or  service  ideas  to  creatin g value:  Why  should  one  choose  

to  become  an  entrepreneur, Entrepreneurial  mind -set, Intrapreneurship  

 

Module  2:  Product  Innovation  (06  Periods)  

Product innovation process, engineering design process and the concept of frugal engineering  

for developing  innovative  affordable  products,  effective  user - interface.  

 

Module  3:  Digital  Technology  Entrepreneurship  (06  Periods)  

Industry 4.0 landscape and innovations using digital technologies like AI, IOT, AR/VR, Cloud,  

SAAS,  User  Applications.  

 

Module  4:  Star tup  Economics  &  Market  considerations  (06  Periods)  

Economic consideration for starting a venture, Understanding Feasibility analysis, 

Understanding  market,  targeting  customer  and  positioning  product  

 

Module  5:  Successful  Business  Incubation  (06  Periods)  

Business model innovation, Business process management, competitive advantages, Business  

model  canvas,  Bootstrapping.  

Total  Periods:  30  

   

 

EXPERIENTIAL LEARNING  

 

1.  Create  and  present  a prototype  of  a new  product  of  your  choice.  

2.  Present  at  least  three  cases  of  successful  business  Ideas  in  recent  times  

3.  Discuss  in  the  group  Entrepreneurship  opportunities  in  terms  of  Orientation  and  Develop  

mentation.  

(Note: Itôs an indicative one. Course Instructor may change activities and shall be reflected in 

course Handout)  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  Robert  D.  Hisrich,  Entrepreneurship ,  

2.  Kuratko  & Hodgetts,  Entrepreneurship -  Theory,  Process  & Practice ,  Thompson  South -  
Western Publication  
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REFERENCE  BOOKS:  

1.  Peter  Drucker,  Innovation  and  Entreprene urship ,  Harper  Collins  

2.  Thomas N. Duening,  Robert  D. Hisrich and Michael A. Lechter, Technology 

Entrepreneurship Taking Innovation to the  Marketplace , Elsevier  

3.  Prof.  Nigel  Cross,  Bloomsbury  Design  Thinking  Understanding  How  Designers  Think  and  

Work ,  2019  Edition  

 

VIDEO  LECTURES:  

1.  https://onlinecourses.nptel.ac.in/noc21_mg63/preview  

2.  https://onlinecourses.npt el.ac.in/noc22_de08/preview  

  

 

Web  Resources:  

1.  nhttps://ciie.iitism.ac.in/files/CIIE -POLICY.pdf  

2.  https:// www.nios.ac.in/media/documents/249_Enterpreneurship/English_pdf/249_Enter  

preneurship_Lesson_16.pdf  

  

 

  

https://onlinecourses.nptel.ac.in/noc21_mg63/preview
https://onlinecourses.nptel.ac.in/noc22_de08/preview
https://ncert.nic.in/textbook/pdf/kebs109.pdf
http://www.nios.ac.in/media/documents/249_Enterpreneurship/English_pdf/249_Enter
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22EE107601  INTELLECTUAL  PROPERTY  RIGHTS  2 -  -  -  2 

Pre - Requisite  -  

Anti - Requ isite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: The course is designed to provide comprehensive knowledge to the 

students regarding the general principles of intellectual property rights, Concepts and Theories, 

Criticisms of Intellectual Property Rights, an d International Regime Relating to IPR. The course 

provides awareness on how to protect oneôs unique creation, claim ownership, knowledge of 

what falls under the purview of someoneôs rights and what doesnôt, and safeguard their creations 
and gain a competi tive edge over their peers.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  
Understand  the  need  and  the  concepts  of  intellectual  property  right  and  avenues  for  filling  

intellectual  property  rights.  

CO2  
Underst and  the  legislative  practices  and  protocols  for  the  acquisition  of  trademarks  and  

the  judicial  consequences  for  violating  laws  of  trademark protection.  

CO3  
Understand  the  legislative  practices  and  protocols  for  the  acquisition  of  copyrights  and  the  

judici al consequences for  violating  laws  of  copyright  protection.  

CO4  

Understand  the  fundamentals  of  patent  laws,  legislative  practices,  and  protocols  for 

acquisition  of  trade  secrets  and  the  judicial  consequences  for  violating  laws  of  trade 
secrets  protection.  

CO5  
Understand  the  importance  of  geographical  indications  and  various  laws  and  protocols  for 

protecting  geographical  indications.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 --  --  --  --  --  --  --  --  --  --  2 

CO2  3 --  --  --  1 --  --  3 --  --  --  2 

CO3  3 --  --  --  1 --  --  3 --  --  --  2 

CO4  3 --  --  --  1 --  --  3 --  --  --  2 

CO5  3 --  --  --  1 --  --  3 --  --  --  2 

Course 

Correlation 

Mapping  
3  --  --  --  1  --  --  3  --  --  --  2  

 

Correlation Levels:  3 : High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION  TO  INTELLECTUAL  PROPERTY  

RIGHTS  

(06  Periods)  

Introduction  and  the  need  for  intellectual  property  rights  (IPR);  types  of  intellectual  property -  

Design;  International  organizations,  age ncies,  and  treaties.  

 

Module  2:  TRADEMARKS  (06  Periods)  

Introduction to trademark, Purpose, and function of trademarks, acquisition of trademark  

rights, protectable matter, selecting and evaluating trademark, trademark registration  

processes.  

 

Module  3:  LAW  OF COPYRIGHTS  (06  Periods)  

Fundamental of copyright law, originality of material, rights of reproduction, rights to perform  the 

work publicly, copyright ownership issues, copyright registration, a notice of copyright,  and  

international  copyright  law.  

Law of patents: Foundation of patent law, patent searching process, ownership rights and  

transfer.  

 

Module  4:  TRADESECRETS  (06  Periods)  

Trade  secret  law,  determination  of  trade  secret  status,  liability  for  misappropriations  of  trade  

secrets, protecti on for submission,  trade secrete  litigation.  

Unfair  competition:  Misappropriation  right  of  publicity,  false  advertising.  

 

Module  5:  GEOGRAPHICAL  INDICATIONS  (06  Periods)  

The Geographical indications law in India, The objectives and features, the registr y of  

geographical  indications  powers  and  functions.  Types  of  goods  offered.  Protection:  Agriculture 

goods, manufactured goods, and natural goods. Registration of indications and  the 

requirements. Prohibition of misleading use of indications of  geographical  origins,  prohibition 

of  dilution  of geographical  origins.  
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EXPERIENTIAL LEARNING  

 

1.  Should  conduct  a survey  based  on  the  real  scenario,  where  IPR is misused  or  

unethically  used  and present  an article.  

2.  Prepare an article on the registration p rocesses of IPR practically (copy right/trade  mark/  

patents).  

3.  Should  study  a case  of  conflict  on  trademarks/patents  and  should  produce  an  article  

mentioning  the  circumstances and  remedial  measures.  

4.  Prepare  an  article  on  the  latest  development  in  th e international  intellectual  
property rights.  

(Note: Itôs an indicative one. Course Instructor may change activities and shall be reflected 

in course Handout)  

 

RESOURCES  

 

TEXT BOOKS:  

1.  Deborah,  E. Bouchoux,  Intellectual  property:  The  law  of  Trademarks,  Copyright,  

Patents,  and  Trade  Secrets,  Cengage  learning,  4th  Edition,  2013.  

2.  Prabuddha  Ganguli,  Intellectual  property  right  -  Unleashing  the  knowledge economy ,  Tata  

McGraw Hill  Publishing  Company  Ltd.  

3.  Marsha  Aechols;  Geographical  Indications  for  Food Products ,  ,  Wolters,  2008  

 

REFERENCE  BOOKS:  

1.  Neeraj P., & Khusdeep D. Intellectual Property Rights. India, IN: PHI learning Private  

Limited.  1st Edition 2019.  

2.  Nithyananda,  K V.  Intellectual  Property  Rights:  Protection  and  Management.  India,  IN:  

Cengage  Learning India  Private  Limited.  2019  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/110105139  

 

Web  Resources:  

1.  Subramanian,  N.,  & Sundararaman,  M.  (2018).  Intellectual  Property  Rights  ï An 
Overview .  Retrieved  from  http://www.bdu.ac.in/cells/ipr/docs/ipr -eng -ebook.pdf  

2.  World Intellectual Property Organization. (2004). WIPO Intellectual property Handbook . 

Retrieve d from  

https:// www.wipo.int/edocs/pubdocs/en/intproperty/489/wipo_pub_489.pdf  

3.  Cell  for  IPR Promotion  and  Management  (http:/ /cipam.gov.in/ )  

4.  World  Intellectual  Property  Organization  (https://www.wipo.int/about - ip/en/ )  

5.  Office of the Controller General of  Patents,  Designs  & Trademarks  

(http://www.ipindia.nic.in/)  

 

  

https://nptel.ac.in/courses/110105139
http://www.bdu.ac.in/cells/ipr/docs/ipr-eng-ebook.pdf
http://www.wipo.int/edocs/pubdocs/en/intproperty/489/wipo_pub_489.pdf
http://cipam.gov.in/
https://www.wipo.int/about-ip/en/
http://www.ipindia.nic.in/)
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SCHOOL CORE  
Course  Code  Course  Title  L T P S C 

22EE107602
 FUNDAMENTALS  OF RESEARCH 

METHODOLOGY  

2 -  -  -  2 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: The course is developed for the  students to understand the underlying 

concepts of research methodology and a systematic approach for carrying out research in the 

domain of interest. The course is emphasized on developing skills to recognize and reflect on the 

strength and limitations of  different types of research; data collection methods, and methods of 

Processing and analyzing data. The course also emphasizes interpreting the findings and research 

articulating skills.  

 

COURSE  OUTCOMES:  After  successful completion  of  the  course,  stude nts  will  be able  to:  

CO1  
Understands  the  underlying  concepts  of  research  methodology,  types  of  research  and  

the  systematic  research  process.  

CO2  
Understand  the  philosophy  of  research  design,  types  of  research  design  and  develop  

skills  for  a good  research  design.  

CO3  
Understand  the  philosophy  of  formulation  of  a research  problem,  methods  of  data  

collection,  review of  literature and  formulation  of  working  hypothesis.  

CO4  
Understand  various  data  processing  and  analyzing  techniques  and  their  significance  in  

the  research.  

CO5  
Develop  skills  to  interpret  the  findings  and  research  articulating  skills  along  with  the  
ethics  of  research.  

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 
-

-  
--  

-

-  

-

-  
-  --  

-

-  
--  

-

-  
--  

-

-  

CO2  3 
-

-  
1 

-

-  

-

-  
-  --  

-

-  
--  

-

-  
--  

-

-  

CO3  3 
-

-  
--  

-

-  
2 1 -  

-

-  
--  

-

-  
--  

-

-  

CO4  3 2 --  
-

-  
3 1 --  

-

-  
--  

-

-  
--  

-

-  

CO5  3 
-

-  
--  

-

-  

-

-  
--  --  

-

-  
3 3 --  

-

-  

Course 

Correlatio

n 

Mapping  

3  2  1  
-
-  

3  1  --  --  3  3  --  --  

Correlation Levels:  3: High ;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION  TO  RESEARCH  METHODOLOGY  (06  Periods)  

Meaning of Research, Objectives of Research, Motivation in Research, Types of Research,  

Research Approaches, Significance of Research, Research and Scie ntific Method, Research  

Process,  Criteria of Good Research.  

 

Module  2:  RESEARCH  DESIGN  (06  Periods)  

Research design ðBasic Principles, Need of research design, Features of good design,  Important  

concepts  relating  to  research  design,  Different  research  designs,  Basic  principles  of experimental  

designs,  Developing  a research  plan.  

 

Module  3:  RESEARCH  FORMULATION  (06  Periods)  

Defining and formulating the research problem -  Selecting the problem -  Necessity of  defining 

the problem -  Importance of literatur e review in defining a problem ï Data  collection ï Primary 

and secondary sources; Critical literature review ï Identifying gap areas  from  literature review,  

Development of  working  hypothesis.  

 

Module  4:  PROCESSING  AND  ANALYSIS  OF DATA  (06  Periods)  

Proce ssing Operations, Elements/Types of Analysis, Statistics in Research, Measures of  Central 

Tendency, Measures of Dispersion, Measures of Relationship, Simple Regression  Analysis.  

 

Module  5:  INTERPRETATION  AND  REPORT  WRITING  (06  Periods)  

Interpretation : M eaning of interpretation; Techniques of interpretation; Precautions in  

Interpretation.  

Report Writing : Significance, Different Steps, Layout, Types of reports, Mechanics of  Writing  

a Research  Report, Precautions  in Writing  Reports.  

Total  Periods:  30  

   

EXPERIENTIAL LEARNING  

 

1.  Should conduct  a survey  based  on  a hypothesis,  analyze  the data  collected  and draw  

inferences from the data.  

2.  Should  review  the  literature  on  the  given  topic  and  should  identify  the  scope/gaps  in  the  

literature  and develop  a re search  hypothesis.  

3.  Should  study a  case, formulate the  hypothesis and  identify an  appropriate testing  technique  

for  the  hypothesis.  

4.  Study  an  article  and  submit  a report  on  the  inferences  and should  interpret  the  findings  of  

the article.  

(Note: Itôs an indicative one. Course Instructor may change activities and shall be reflected  

in course Handout)  
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RESOURCES  

 

TEXT BOOKS:  

1.  C.R.  Kothari,  Research  Methodology:  Methods  and  Techniques,  New  Age International  

Publishers ,  2nd  revised  edition,  New  Delh i,  2004.  

2.  Garg,  B.L.,  Karadia,  R.,  Agarwal,  F. and  Agarwal,  U.K.,  2002.  An introduction  to  

Research  Methodology , RBSA Publishers.  

 

REFERENCE  BOOKS:  

1.  R. Panneerselvam,  Research  Methodology ,  PHI learning  Pvt.  Ltd.,  2009.  

2.  Singh,  Yogesh  Kumar.  Fund amental  of  research  methodology  and  statistics .  New  Age 

International,  2006.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/121106007  

2.  https://onlinecourses.nptel.ac.in/noc22_ge08/preview  

3.  https://www.youtube.com/watch?v=VK - rnA3 -41c  

 

Web  Resources:  

1.  https://www.scribbr.com/category/methodology/  

2.  https://leverageedu.com/blog/research -design/  

3.  https://prothesiswriter.com/blog/how - to - formulate - research -problem  

4.  https://www.formpl.us/blog/hypothesis - testing  

5.  https://www.datapine.com/blog/data - interpretation -methods -benefits -problems/  

6.  https://leverageedu.com/blog/report -writing/  

 

  

https://nptel.ac.in/courses/121106007
https://onlinecourses.nptel.ac.in/noc22_ge08/preview
https://www.youtube.com/watch?v=VK-rnA3-41c
https://www.scribbr.com/category/methodology/
https://leverageedu.com/blog/research-design/
https://prothesiswriter.com/blog/how-to-formulate-research-problem
https://www.formpl.us/blog/hypothesis-testing
https://www.datapine.com/blog/data-interpretation-methods-benefits-problems/
https://leverageedu.com/blog/report-writing/
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PROGRAM CORE  

Course Code  
Course  Title  L T P S C 

22CS102002  PYTHON PROGRAMMING  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

COURSE DESCRIPTION: This course provides a detailed discussion and hands -on experience 

on Basics of Python programming, Control structures, Sequen ces, Sets, Dictionaries, Regular 

expressions, Functions, File handling, Object -oriented programming, Exception handling.  

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1  Demonstrate knowledge on Python constructs , sequences, sets and dictionaries to 

solve basic computational problems  

CO2  Apply the concepts of regular expressions for searching patterns in strings  

CO3  Develop and use Python modules to provide solutions to problems  

CO4  Apply the knowledge of file operations in Python for file processing  

CO5  Design applications using object -oriented programming features ï encapsulation, 

inheritance, polymorphism and exception handling  

CO6  Work independently to solve problems with effective communication  

 

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 2 -  -  3 -  -  -  -  -  -  -  3 -  -  -  

CO2  3 2 -  -  3 -  -  -  -  -  -  -  3 -  -  -  

CO3  3 3 3 3 3 -  -  -  -  -  -  -  3 -  -  -  

CO4  3 2 2 2 3 -  -  -  -  -  -  -  3 -  -  -  

CO5  3 3 3 3 3 -  -  -  -  -  -  -  3 -  -  -  

CO6  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  -  

Course 

Correlatio

n Mapping  

3  3  3  3  3  -  -  3  3  -  -  -  3  -  -  -  

Correlation Levels:      3: High;    2: Medium;       1: Low   
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COURSE CONTENT  

Modu le 1:  INTRODUCTION TO PYTHON PROGRAMMING  (07 Periods)  

Introduction to Python, Tokens, Variables, Literals, Identifiers, Keywords, Special symbols, 

Operators, Fundamental datatypes, Expressions, Type conversions, Handling Input and output 
in Python.  

 

Mo dule 2:  CONTROL STRUCTURES  (08 Periods)  

Selection Statements:  if statement, if -else statement, if -elif -else statement, nested - if 
statement.  

Iterative Statements:  while loop, for loop, break statement, continue statement, pass and 

else statements used with  loops.  

 

Module 3:  SEQUENCES, SETS, DICTIONARIES AND REGULAR 

EXPRESSIONS  

(11 Periods)  

Sequences:  Lists and operations ï Creating, Inserting elements, Updating elements, Deleting 

elements, Searching and sorting, List comprehensions, Nested lists; Tuples ï Creating, 

Searching and sorting, Nested tuples; Strings ï Initializing a string and string operations, String 

handling methods, String formatting.  

Sets : Set creation, Set operations.  

Dictionaries:  Operations on dictionaries, Dictionary methods, Sorting e lements using lambdas.  

Regular Expressions:  Regular expressions, Sequence characters in regular expressions, 

Quantifiers in regular expressions, Special characters in regular expressions.  

 

Module 4:  FUNCTIONS AND FILE HANDLING  (09 Periods)  

Functions:  Need for functions, Function definition, Function call, Variable scope and lifetime, 

Return statement, Positional arguments, Keyword arguments, Default arguments and variable 

length arguments, Recursive functions, Lambda functions, Generators.  

File Handling:  Types of files, Opening and closing files, Reading and writing data.  

 

Module 5:  OBJECT ORIENTED PROGRAMMING AND EXCEPTION 

HANDLING   

(10 Periods)  

Object Oriented Programming: Introduction to object -oriented programming, Classes and 

objects, Inheritance  and polymorphism, Abstract Classes and interfaces.  

Exception Handling: Errors in a python program, Exceptions, Exception handling, Types of 
exceptions, Except block, Assert statement, User defined exceptions.  

Total Periods: 45  

EXPERIENTIAL LEARNING  

LIS T OF EXERCISES:  

11)   Design a python script to the perform the various computations for the amount payable by 

the customer for Challenger Computers Store. A customer buying two numbers of SSD device, 

one SSD device cost is Rs. 3575/ - . The stores offer 15% of the total cost. The customer has 

to pay 9% CGST, and 9% SGST. Prepare the Net Amount to be payable by the customer.     

12)   Design a python script to compute and generate the electricity bill as per the following slab 

rates. Collect the meter reading inputs,  such as current unit and previous unit.  

 

Consumption Units                          Rate (in Rupees/Unit)  

 0-200                                                           3.0  

 201 -250       4.5  

 251 -300                                             5.2  

 301 -400                                             6.5  

 Above 400                                      7.0  
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Design a python script to display the sum of numbers divisible by 4. The code must allow the user to 

accept a number and add it to the sum if it is div isible by 4. It should repeatedly accepting numbers as 

long as the user wants to provide an input using an appropriate iterative statement and should display 

the final sum.  

Food Corner home delivers vegetarian and non -vegetarian combos to its customer bas ed on order. A 

vegetarian combo costs Rs.120 per plate and a non -vegetarian combo costs Rs.150 per plate. Their 

non -veg combo is really famous that they get more orders for their non -vegetarian combo than the 

vegetarian combo.  

Apart from the cost per plate  of food, customers are also charged for home delivery based on the 

distance in kms from the restaurant to the delivery point. The delivery charges are as mentioned below:  

 

Distance in kms  Delivery charge in Rs per km  

For first 3kms  0 

For next 3kms  3 

For the remaining  6 

 

Given the type of food, quantity (no. of plates) and the distance in kms from the restaurant to the 

delivery point, write a python program to calculate the final bill amount to be paid by a customer. The 

below information must be used t o check the validity of the data provided by the customer.  

¶ Type of food must be óVô for vegetarian and óNô for non-vegetarian.  

¶ Distance in kms must be greater than 0.  

¶ Quantity ordered should be minimum 1.  

¶ If any of the input is invalid, bill amount should be considered as -1.  

a)  A list has the AP City Names [Tirupati, Kurnool, Kadapa]. Design a python script and perform the 

operations like, add 3 more AP City names Chittoor, Nellore, Guntur, insert Hyderabad in 3 rd  

position, delete any two city names, update all city names as in Uppercase. Displays the list data, 

whenever an operation completes.  

b)  Design a python script for given an integer tuple, for each element in the tuple, check whether 

there exists a smaller element on the next immediate position of the tu ple. If it exists print the 

smaller element. If there is no smaller element on the immediate next to the element then print -

1.  

Example:  Input: 4 2 1 5 3   Output: 2 1 -1 3 -1  

 

 

 

a)  Sets n1 has the data {1, 3, 5, 7, 9}, n2 has the data {9, 5, 6, 8},  

wd1= set(["Mon", "Tue", "Wed", "Thu", "Fri", "Sat", "Sun"]),  

wd2=set(["Mon", "Tue", "Wed"]).  

Design a python script to perform intersection, difference, and symmetric difference operations on 

the sets n1 and n2, and to perform superset, and subset operations o n the sets wd1, and wd2.  

b)  The dictionary city_pin has the data {'Tirupati': 517101, 'Hyderabad': 500002,  

'Chittoor': 517001,'Nellore': 524001}. Design a python script using lambda function to sort the 

dictionary on city name and produce the output and sort the dictionary on pincode and produce the 

output.  

c)  The string has the data, Wel_str = "Welcome to AI ML DS". Design a python script to search the 

pattern ñAIò using regular expression search and display the three location numbers of the pattern. 

First show s the pattern starts location, second shows the pattern end location, and the last shows 

pattern span locations.  

a)  Design a python script for the mathematical puzzle, Towers of Hanoi. The puzzle has three rods 

and n disks. To move the entire stack to anothe r rod, obeying the three rules (i) Only one disk can 

be moved at a time, (ii) Each move consists of taking the upper disk from one of the stacks and 

placing it on top of another stack i.e., a disk can only be moved if it is the uppermost disk on a 

stack, ( iii) No disk may be placed on top of a smaller disk.  

b)  Design a python script to display the numbers that do not appear in the Fibonacci series of n 

numbers where n is given by the user. (If n is 8 then up to 8 Fibonacci numbers has to be printed 

Ex: 1 1 2 3  5 8 13 21 and in this series missing numbers should be traced and printed, Ex: missing 

numbers are: 4 6 7 9 10 11 12 14 15 16 17 18 19.  



 

B.Tech. Electronics and Computer Engineering  132 

a)  Design a function Learner_Age_Days with two formal parameters name, age and it computes 

Learnerôs age in days, then displays learners name and age in days.  

(i)  Design a driver code to call the function using positional arguments, keyword arguments  

(ii)  Apply the necessary changes in Learner_Age_Days function, and design a driver code to call the 

function using default arguments.  

 

b)  Design a python script using lambda and filter functions to construct an odd numbers list from 

numbers 1 to 10, and construct a negative numbers list from range of numbers -7 to 7 and to find 

the biggest number from a numbers list.  

a)  Design a python scrip t to create a new file Collect_Literals_Phython.txt, collect the data from the 

keyboard about the contents of collection literals list, tuple, sets, dictionaries details, then write all 

the data into that file, and then close that file. Afterwards Open the  Collect_Literals_Phython.txt 

file in read mode, read the entire contents of the file Collect_Literals_Phython.txt, then display all 

the contents of that file in monitor.  

b)  The file feat_python1.txt has the contents of features of the Python programming lang uage. Design 

a python script to open that file feat_python1.txt in read mode, open the new file in 

feat_python2.txt in write mode, then read entire contents of the file feat_python1.txt, then copy 

all the contents of that file into the new file feat_python 2.txt  

a)  Construct a Python script to implement the below requirements. Create a base class Basic_Info 

with data members name, rollno, gender and two member functions getdata() and display(). Derive 

a class Physical_Fit from Basic_Info which has data members  height and weight and member 

functions getdata() and display(). Display all the information using object of derived class.  

b)  Design a Python script to implement the below specifications, compute, and produce required 

output. Define a class REPORT with the following specification  

Private members  

      Admno   :  4-digit admission number  

      Name   :  20 characters  

      Marks   :  A list of 5 floating point values  

      Average            :  average marks obtained  

      GETAVG() a function to compute the averag e obtained in five subjects.  

      Public members  

READINFO() function to accept values for Adno, Name, Marks. Invoke the       function GETAVG ().  

DISPLAYINFO() function to display all data members of report on the screen. You should give 

function defini tions. Write driver code to demonstrate all the functions.  

 

a)  The below scenarios will create Logical Error/Exception, and it will forcibly stop the execution in 

middle of the program. Design a Python Script the to handle these operations exceptions effecti vely, 

and avoid to stop the script execution in the middle.  

i.  The variable num has the data 100, the value of num dividing by the value 0.  

ii.  To importing a library file matheqn, this library file not available in Python.  

iii.  A num_List has the values[10,20,30].To  print the fifth value of num_List[5]  

iv.  A dictionary has the data, Dict_Univ = {'1':"MBU", '2':"Tirupathi", '3':"CSE"}. to print the fifth 

key value Dict_Univ[5]  

b)  Design a python script to collect the 10 students Python course mark. Check that entered mark is  

negative, then throw a user defined exception called Negative, otherwise store into the mark in the 

List Python_mark[].  

 

RESOURCES  

TEXT BOOKS:  

1.  R. Nageswara Rao, Core Python Programming , 3 rd  Edition, Dreamtech Press, 2021.  

2.  Paul J. Deitel, Harvey Deitel, Python for Programmers with Big Data and Artificial Intelligence 

Case Studies, Pearson, 2019.  

 

REFERENCE BOOKS:  

1.  Charles Dierbach, Introduction to Computer Science using Python: A Computational Problem 

Solving Focus , Wiley India, 2016.  
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2.  Chr istian Hil, Learning Scientific Programming with Python, 2 nd  Edition, Cambridge University 

Press, 2020.  

 

SOFTWARE/TOOLS:  

1.   Python 3.10  

2.   Jupyter Notebook/JupyterLab/IDLE/Google CoLab  

 

VIDEO LECTURES:  

1.   https://onlinecourses.nptel.ac.in/noc19_cs41/preview  

2.   https://www.coursera.org/specializations/python  

3.   https://www.coursera.org/learn/python - for -applied -data -science -ai  

4.   https://www.youtube.com/watch?v=WGJJIrtnfpk  

5.   https://www.youtube.com/watch?v=_uQrJ0TkZlc  

6.   https://www.udemy.com/topic/python/  

7.   https://freevideolectures.com/course/2512/python -programming  

 

WEB RESOURCES:  

1.   https://www.w3schools.com/python/  

2.   https://ww w.programiz.com/python -programming  

3.   https://www.geeksforgeeks.org/python -programming - language/  

4.   https://www.javatpoint.com/python - lists  

5.   https://www.learnpython.org/  

  

https://onlinecourses.nptel.ac.in/noc19_cs41/preview
https://www.coursera.org/specializations/python
https://www.javatpoint.com/python-lists
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PROGRAM CORE  
Course  Code  Cou rse  Title  L T P S C 

22EE102403  NETWORK  ANALYSIS  3 -  2 -  4 

Pre - Requisite  Fundamentals of Electrical Engineering.  

Anti - Requisite  Electrical  Circuits;  Signals  and  Networks.  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course is designed to provide an overvi ew on Networks and their 

analysing techniques. The course provides a deep insight and hands -on experience on the various 

concepts such as network analysis using network theorems, analysis of poly phase circuits, 

analysis of two -port networks and transients . The course also emphasis on design and analysis 

aspects of passive filters.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  
Analyze  electrical  circuits,  by  applying  network  theorems  and  determine  various  elec trical  
quantities.  

CO2  
Analyze  3-phase  circuits,  to  determine  various  electrical  quantities  and  assert  the  

relation between the  circuit  variables.  

CO3  Analyze  network  parameters  of  an  isolated  and interconnected  two -port  networks.  

CO4  
Analyze  transient  behaviour  of  DC & AC circuits  by  using  time  domain  approach  and  

Laplace transform methods.  

CO5  Design  an  appropriate  filter  network  for  the  given  specifications.  

CO6  Work  independently  or  in  teams  to  solve  problems  with  effective  communication.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 3 -  -  3 -  -  -  -  -  -  -  2 -  -  

CO2  3 3 -  1 1 -  -  -  -  -  -  -  -  -  -  

CO3  3 3 1 1 -  1 -  -  -  -  -  -  2 -  -  

CO4  3 3 1 1 3 1 -  -  -  -  -  -  2 -  -  

CO5  3 3 3 1 -  2 -  -  -  -  -  -  2 -  -  

CO6  -  -  -  -  -  -  -  -  3 3 -  -  2 -  -  

Course 

Correlati

on 

Mapping  

3  3  2  1  3  1  -  -  3  3  -  -  2  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  NETWORK  THEOREMS  (11  Periods)  

Superposition,  Theveninôs, Nortonôs, Maximum  power  transfer,  Millmannôs and  Reciprocity  

theorems  for  DC & AC Excitations  (without  proof).  

 

Module  2:  POLY - PHASE  CIRCUITS  (07  Periods)  

Advantages of poly -phase system; Analysis of three phase  balanced and unbalanced  systems; 

Measurement  of active and reactive power in balanced  and unbalanced  systems -single 

wattmeter and  two wattmeter  methods.  

 

Module  3:  TWO - PORT  NETWORKS  (09  Periods)  

Network Functions -  Driving point and transfer functions;  Impedance parameters,  admittance  

parameters,  transmission  (ABCD)  parameters,  hybrid  parameters;  conditions for reciprocity 

and symmetry; conversion of one parameter to another;  interconnection of  two -port  networks  

in  series,  parallel  and  cascaded  configur ations.  

 

Module  4:  TRANSIENT  ANALYSIS  (09  Periods)  

Transient response of RL, RC and RLC for DC excitation and Sinusoidal excitation -Solution  by  

using  Differential  equation  and  Laplace  Transform  methods.  

 

Module  5:  PASSIVE  FILTERS  (09  Periods)  

Classi fication of filters, filter networks; Analysis of filter networks -  attenuation, phase  shift, 

characteristic impedance in pass band and stop band, constant -K low pass and  high pass  filters,  

m -derived  filters;  Design  of  filters.  

Total  Periods:  45  

   

 

EXPE RIENTIAL LEARNING  

LIST  OF EXERCISES:  

Pre - Lab: Demonstration of bread board and connections, component identification,  Meters for  

measurement  of  electrical  quantities.  

1.  Verification  of  Superposition  theorem.  

2.  Verification  of  Thevinanôs and  Nortornôs theorem.  

3.  Verification  of  Maximum  power  transfer  theorem  for  DC and  AC excitations.  

4.  Verification  of  Reciprocity  theorem.  

5.  Measurement  of  active and  reactive  power  in  three  phase  circuits.  

6.  Measurement  of  reactive  power  using  single  wattmeter  in  three  phase  circuits.  

Perform  the  Experiments  using  simulation  tools  

Pre - lab:  Demonstrate  the  fundamentals  of  MATLAB and  SIMULINK  tool  box  

1.  Determine  Two -port  network  parameters  for  an  isolated  network.  

2.  Determine  Two -port  network  parameters  for  an  interconnected  two  two -port  networks.  
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3.  Design  a RL and  RC transient  circuits  for  a specified  time  constant,  for  timer  circuit  

applications.  

4.  Obtain  transient response  of  a RLC circuit.  

5.  Design  of  Low  pass  filters  for  a given  specifications.  

6.  Design  of  High  pass  filters  for  a given  specifications.  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  Charles  K.  Alexander,  Mathew  N O Sadiku,  Fundamentals  of  Electric  Circuits ,  McGraw  Hill  

Education  (India)  Private  Limited,  New  Delhi,  5th  Edition,  2013.  

2.  A.  Sudhakar,  Shyammohan  S Palli,  Circuits  and  Networks  Analysis  and  Synthesis ,  

McGraw  Hill  Education  (India) Private  Limited,  New  Delhi,  5th  Edition,  2015.  

 

REFERENCE  BOOKS:  

1.  J.A.Edminister,  M.D.Nahvi,  Theory  and  Problems  of  Electric  Circuits ,  Schaumôs 

outline  ser ies,  McGraw Hill,  New  Delhi,  4th  Edition,  2004.  

2.  W H Hayt,  J E Kemmerly,  S M Durbin,  Engineering  Circuit  Analysis ,  McGraw  Hill,  New  

Delhi,  6th  Edition,  2008.  

 

SOFTWARE/TOOLS:  

1.  MATLAB 

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/117106108/  

2.  https://nptel.ac.in/courses/108105159  

 

Web  Resources:  

1.  https://ocw.mit.edu/high -school/physics/exam -prep/electric -circuits/  

2.  https://circuitglobe.com/what - is-a-polyphase -system.html  

3.  https://khitguntur.ac.in/shmat/NA%20Unit -  5% 20%20TWO%20PORT%20NETWORK.pdf  

4.  http://tuttle.merc.iastate.edu/ee201/topics/capacitors_inductors/RLC_transients.pdf  

5.  https:// www.electronics - tutorials.ws/category/filter/page/2  

 

  

https://nptel.ac.in/courses/117106108/
https://nptel.ac.in/courses/108105159
https://ocw.mit.edu/high-school/physics/exam-prep/electric-circuits/
https://circuitglobe.com/what-is-a-polyphase-system.html
http://tuttle.merc.iastate.edu/ee201/topics/capacitors_inductors/RLC_transients.pdf
http://www.electronics-tutorials.ws/category/filter/page/2
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC102001
 

SEMICONDUCTOR  DEVICES  & CIRCUITS  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Req uisite  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion and hands on experience 

on semiconductor devices like transistors, MOSFETs and their applications like amplifiers and 
oscillators.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  Understand  the  operation  of  various  semiconductor  diodes.  

CO2  Analyze  the  applications  of  semiconductor  diodes.  

CO3  Analyze  various  configurations  and  biasing  techniques  for  BJT and  FET. 

CO4  Design  various  Oscillators  for  desired  specifications.  

CO5  Work  independently  and  in  teams  to  solve problems  with  effective  communication.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific  

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 -  -  -  -  -  -  1 -  -  -  -  3 -  -  

CO2  3 3 1 1 -  -  -  -  -  -  -  -  3 -  -  

CO3  3 3 2 1 -  -  -  -  -  -  -  -  3 -  -  

CO4  3 3 3 1 -  -  -  -  -  -  -  -  3 -  -  

CO5  -  -  -  -  -  -  -  -  3 3 -  -  3 -  -  

Course 

Correlati

on 

Mapping  

3  3  2  1  -  -  -  1  3 3  -  -  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  SEMICONDUCTOR  DIODES  (08  Periods)  

Introduction, Semiconductor diodes, ideal versus practical diodes, resistance levels,  Diode 

equivalent circuits, transition and diffusion cap acitance, reverse recovery time,  diode 

specification sheet, zener diode, Light Emitting diode, Tunnel diode, schottky  diode, varicap 

diode.  

 

Module  2:  DIODE  CIRCUITS  (10  Periods)  

Introduction, Series Diode configuration, Parallel and series -parallel con figurations, Half -  wave & 

Full wave rectifier, Clippers, Clampers, Zener Diode as voltage regulator,  Problems.  

 

Module  3:  BIPOLAR  JUNCTION  TRANSISTOR  (10  Periods)  

Introduction,  Transistor  construction,  Operation,  Common -base  configuration,  Transistor  as an  

amplifier,  Common -Emitter  configuration,  Common  collector  configuration,  Operating point, 

Fixed biased configuration, Emitter -bias configuration, Voltage divider  bias  configuration,  

Collector  feedback  configuration,  compensation  Techniques,  Problems.  

 

Module  4:  FIELD - EFFECT  TRANSISTORS  (10  Periods)  

JFET -construction, operation and characteristics, MOSFET  -  Device Structure and  Physical  

Operation,  Current -Voltage  Characteristics,  The MOSFET as an  Amplifier  and  as a Switch, Biasing 

in MOS Amplifier Ci rcuits, Small -Signal Operation and Models, The  Depletion -Type MOSFET.  

 

Module  5:  OSCILLATORS  (07  Periods)  

Introduction,  Feedback  Oscillators,  Oscillation  with  RC Feedback  Circuits,  Wien  Bridge  

Oscillator,  Phase Shift  Oscillator,  Oscillation  with  LC Feedback  Circuits,  crystal  oscillator.  

Total  Periods:  45  

   

 

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

1.  Verification  of  switching  action  of  a PN junction  diode  with  V- I  characteristics.  

2.  Rectify  the  AC signal  and  then  to  find  out  Ripple  factor  and  perce ntage  of  Regulation  in  Half  

wave/Full  wave  rectifier  with and  without  Capacitor  filter.  

3.  Verify  input  and  output  characteristics  of  transistor  in  common  base  and common  emitter 

configurations.  

4.  Study  and  draw  the  Drain  and  Transfer  Characteristics  of  a JFET. 

5.  Design  and  analyze  any  biasing  circuit  using  BJT. 

6.  Study  the  characteristics  of  an emitter  follower circuit.  

7.  Design  RC integrator  and  differentiator  and  determine  their  response  to  the  square  input.  

8.  Develop clipper  circuit  to  clip  positive  and  negative  portions  of  the  input  waveform  with 

two  reference  voltages.  
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9.  Develop  clamping  circuits  to  clamp  different  positive  and  negative  dc levels  of  the  input  

signal.  

10.  Design  and  Verification  of  RC and  LC Oscillators.  

11.  Study  and  exp erimental  verification  of  MOSFET Transfer  characteristics  (  with  

depletion and  enhancement  mode)  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  Millman  & Halkias, Integrated  Electronics,  McGraw  Hill  Publications,  1992.  

2.  
Boylestad &  Nashlesky,  Electronic  Devices &  Circu it  Theory ,  PHI,  10 th  Edition.  

3.  
Albert  Malvino&  David  J. Bates,  Electronic  Principles,  Tata  McGraw Hill,  7th  Edition  2007.  

 

REFERENCE  BOOKS:  

1.  
Sedra,  Smith,  Microelectronic  Circuits,  Oxford  University  Press,  5th  Edition,  2004.  

2.  David  A.Bell,  Elect ronic  Devices  and Circuits,  Prentice  Hall  of  India  Private  Limited,  New  

Delhi,  2007.  

3.  
Paul Horowitz and Winfield Hill, The art of electronics, Cambridge university press, 3 rd  

Edition,  2011.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/108108112  

2.  https:// www.coursera.org/specializations/semiconductor -devices  

 

Web  Resources:  

1.  www.electronic_circuits.com  

2.  www.circuitstoday.com  

  

 

  

https://nptel.ac.in/courses/108108112
http://www.coursera.org/specializations/semiconductor-devices
http://www.electronic_circuits.com/
http://www.circuitstoday.com/
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PROGRAM CORE  
Course Code  Course Title  L T P S C 

22CS102032  PROBLEM SOLVING THROUGH JAVA  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisi te  Object Oriented Programming Through Java  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course introduces object -oriented programming using Java. It 

covers Java fundamentals, including platform independence, data types, control structures, 

and the principl es of object -oriented programming. The course also explores the Java Collection 

Framework to develop efficient and reusable code using lists, sets, and maps.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.  De monstrate  knowledge of Java fundamentals, including OOP principles, JVM 

architecture, data  types, control structures, and program structure.  

CO2.  Apply  concepts of classes, objects, constructors, method overloading, and access 

control to develop modular and reusable Java programs.  

CO3.  Develop  object -oriented applications using inheritance, interfaces, abstract classes, 

and packages to promote code extensibility and reusability.  

CO4.  Design reliable solutions using exception handling and multithreading  techniques to 

build robust and concurrent Java applications.  

CO5.  Utilize  the Java Collection Framework and file handling APIs to store, manipulate, and 

persist data efficiently in real -world applications.  

CO6.  Work independently to solve problems with  effective communication.  

 

CO- PO- PSO Mapping Table:  
 

Learning 

Outcomes  
Program Outcomes  

Program Specific 

Outcomes  
PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 2 -  -  3 -  -  -  -  -  -  -  -  -  3 -  

CO2  3 2 -  -  3 -  -  -  -  -  -  -  -  -  3 -  

CO3  3 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO4  3 2 2 2 3 -  -  -  -  -  -  -  -  -  3 -  

CO5  3 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO6  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  -  

Course 

Correlati

on 

Mapping  

3 3 3 3 3 -  -  3 3 -  -  -  -  -  3 -  

 

Correlation Levels:      3: High;    2: M edium;       1: Low  
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COURSE CONTENT  

 

Module 1:  INTRODUCTION TO JAVA AND OOPS FUNDAMENTALS  (12 Periods)  

Features of Java, Platform independence, JVM, JRE, JDK, Bytecode, Java program structure,  

OOP principles, Data types, Variables, Scope and life tim e of variables, Operators, Control 

statements, Type conversion and casting, Arrays. Concepts Of Classes And Objects: 

Introducing methods, Method overloading, Constructors, Constructor overloading, Usage of 

static with data and method, Access control, this key word, Garbage collection, String class, 

StringTokenizer, Introduction of Debugging tools such as GDB and online IDEs  

 

Module 2:  INHERITANCE, INTERFACE AND PACKAGES  (9 Periods)  

Inheritance basics, Types of inheritance, Member access rules, Usage of s uper key word, 

Method overriding, Usage of final, Abstract classes, Interfaces -  differences between 

abstract classes and interfaces, defining an interface, implementing interface, applying 

interfaces, variables in interface and extending interfaces; Packa ges -  defining, creating 

and accessing a package, importing packages, access control in packages.  

 

Module 4:  EXCEPTION HANDLING AND MULTITHREADING  (8 Periods)  

Exception Handling: Concepts of exception handling, Types of exceptions, Usage of try, 

catch, throw, throws and finally keywords, Built - in exceptions, Creating user defined 

exception; Multithreading: Concepts of multithreading, Differences between process and 

thread, Thread life cycle, Creating multiple threads using Thread class and Runnable 

inter face, Synchronization, Thread priorities, Inter thread communication.  

 

Module 3:  COLLECTION FRAMEWORK  (8 Periods)  

Collection Framework: Collections Overview, Collection Interfaces -  List, Set, Map, List -  

ArrayList, Linked List, Vector, Set -  HashSet, T reeSet, Map -  HashTable, HashMap, 

Accessing a collection via an Iterator, comparator, comparable.  

 

Module 5:  FILE HANDLING IN JAVA  (8 Periods)  

Java IO classes and packages, Byte streams vs character streams, Reading with 

FileReader, BufferedReader, Scan ner, Writing with FileWriter, BufferedWriter, Handling 

IOExceptions, Try -with - resources, File class for existence check, Creating, Deleting, 

Listing files and directories.  

Total Periods: 45  

 

EXPERIENTIAL LEARNING  

 

LIST OF EXERCISES:  

( All source code sh ould be maintained and version - controlled on GitHub)  

1)   INTRODUCTION TO JAVA AND OOPS FUNDAMENTALS  

Leetcode: # 342. Power of Four  

Given an integer  n, return  true  if it is a power of four. Other wise, return  false .  

An integer  n is a power of four, if there exists an integer  x such that  n == 4 x.  

  

Example 1:  

Input:  n = 16  

Output:  true  

Example 2:  

Input:  n = 5  

Output:  false  

Example 3:  

Input:  n = 1  

Output:  true  

Constraints:  

ǒ -231  <= n <= 2 31  -  1 

https://leetcode.com/problems/power-of-four/
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 This problem enhances mathematical reasoning by exploring the concept of 

exponential patterns specific to base 4. It helps learners distinguish between powers 

of 2 and powers of 4 using both mathematical checks and bitwise operations.  

2)   INTRODUCTION TO JAVA AND OOPS FUNDAMENTALS  

Leetcode: # 258. Add Digits  

Given an integer  num, repeatedly add all its digits until the result has only one digit, 

and return it.  

Example 1:  

Input:  num = 38  

Output:  2 

Expl anation:  The process is  

38 -- > 3 + 8 -- > 11  

11 -- > 1 + 1 -- > 2  

Since 2 has only one digit, return it.  

Example 2:  

Input:  num = 0  

Output:  0 

Constraints:  
ǒ 0 <= num <= 2 31  -  1 

 This problem strengthens understanding of digit manipulation and recursive logic . 

It introduces students to mathematical optimization using the concept of digital root. 

Such problems improve reasoning for numerical pattern questions often seen in 

coding interviews.  

 

3)   INHERITANCE, INTERFACE AND PACKAGES  

The university wants to mainta in basic details of students along with specific 

information about graduate students. The base class, Student, holds general 

information about all students, while the derived class GraduateStudent adds specific 

information relevant to graduate students.  

Pr ogram Specifications:  
ǒ Create a class named Student  to store general student information:  

o String name: Name of the student.  

o int id: Student ID number.  

o String department: Department of the student.  

o Include a method named displayStudentInfo() to print the stu dent's 

general information.  

ǒ Create a class named GraduateStudent  that extends Student with an 

additional attribute:  

o String thesisTopic: The topic of the thesis for graduate students.  

o Include a method named displayThesisTopic() to print the graduate 

student 's thesis topic.  

ǒ Create a Main class  to capture user input for a graduate student, including 

their thesis topic, and display their details.  

Input Format:  
1.  First, the user is prompted to enter the student's name (String).  

2.  Next, the user is asked to enter the  student ID (Integer).  

3.  The user is prompted to enter the student's department (String).  

4.  Finally, the user is asked to enter the thesis topic of the graduate student 

(String).  

https://leetcode.com/problems/add-digits/
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Output Format:  

ǒ The output should display the student's general details first, fol lowed by the 

thesis topic.  

ǒ Each label and its corresponding value should be separated by a colon (:) and 

a space.  

ǒ The output should print on separate lines.  

Sample Input:  

Enter the student's name:  

Alice Johnson  

Enter the student ID:  

12345  

Enter the student 's department:  

Computer Science  

Enter the thesis topic:  

Machine Learning in Healthcare  

Sample Output:  

Student Details:  

Name: Alice Johnson  

ID: 12345  

Department: Computer Science  

Thesis Topic: Machine Learning in Healthcare  

 

4)   INHERITANCE, INTERFACE AND PAC KAGES  

The cricket association wants to classify players based on their general profile, then 

further categorize them as either bowlers or specific types of fast bowlers. This 

classification helps manage player details at different levels of expertise.  

Thi s system will use multilevel inheritance :  

1.  The Player class will store basic details about any player.  

2.  The Bowler class will extend Player to add attributes specific to bowlers.  

3.  The FastBowler class will extend Bowler to add details unique to fast bowlers.  

Program Specifications:  

ǒ Create a Player class  with the following attributes:  

o String name: Name of the player.  

o String team: Team of the player.  

o int age: Age of the player.  

o Include a method displayPlayerInfo() to print general player 

information.  

ǒ Create a Bo wler class  extending Player with additional attributes:  

o int wicketsTaken: Number of wickets taken by the bowler.  

o double bowlingAverage: The bowling average of the bowler.  

o Include a method displayBowlerInfo() to print bowler -specific details.  

ǒ Create a FastB owler class  extending Bowler with an additional attribute:  

o int averageSpeed: Average bowling speed (km/h).  

o Include a method displayFastBowlerInfo() to print fast bowler -specific 

details.  
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ǒ Create a Main class  to capture user input and display player details at each 

level of inheritance.  

Input Format:  

1.  First, the user is prompted to enter the player's name.  

2.  Next, the playerôs team name. 

3.  Player's age.  

4.  Number of wickets taken.  

5.  Bowling average.  

6.  Average speed of bowling.  

Output Format:  

ǒ The output should display the  playerôs general details first, followed by bowler-

specific details, and finally the fast bowler -specific details.  

Sample Input:  

Enter the player's name:  

Jasprit Bumrah  

Enter the player's team:  

India  

Enter the player's age:  

29  

Enter the number of wickets taken:  

300  

Enter the bowling average:  

24.5  

Enter the average speed:  

140  

Sample Output:  

Player Details:  

Name: Jasprit Bumrah  

Team: India  

Age: 29  

Bowler Details:  

Wickets Taken: 300  

Bowling Average: 24.5  

Fast Bowler Details:  

Average Speed: 140 km/h  

 

5)   EXCEPTI ON HANDLING AND MULTITHREADING  

ShopEasy, an online retailer, uses a simple internal application to calculate the price 

per item for each order. The application calculates the price per item by dividing the 

total price by the number of items ordered. Durin g testing, the application 

encountered issues when the number of items ordered was zero, resulting in an 

ArithmeticException. To avoid application crashes and provide a smooth user 

experience, ShopEasy needs a solution that handles this exception gracefull y.  

Write a Java program to help ShopEasyôs team safely calculate the price per item. 

The program should:  
1.  Prompt the user to enter the total price of the items.  

2.  Prompt the user to enter the number of items.  

3.  Display the price per item by dividing the total p rice by the number of items.  

4.  If the number of items is zero, catch the ArithmeticException and display the 

message: Error: Number of items cannot be zero. Please enter a valid 

quantity.  
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5.  Allow the user to re -enter the number of items if they initially enter ed zero.  

Input Format  
o Total price of items (integer or decimal).  

o Number of items (integer).  

Output Format  
o Display price per item if calculated successfully.  

o Display an error message if an ArithmeticException is encountered and 

prompt the user to enter a va lid quantity.  

Example 1  

Sample Input 1:  

Enter the total price of the items: 150  

Enter the number of items: 0  

Sample Output 1:  

Error: Number of items cannot be zero. Please enter a valid quantity.  

Enter the number of items: 5  

Price per item: 30.0  

Explanatio n:  The user initially entered 0 for the number of items, which would cause 

a division by zero error. The program catches this exception and prompts the user to 

re -enter a valid quantity. After entering 5, the program calculates 150 / 5 = 30.0 and 

displays the result.  

 

Example 2  

Sample Input 2:  

Enter the total price of the items: 200  

Enter the number of items: 4  

Sample Output 2:  

Price per item: 50.0  

Explanation:  In this case, the user entered a valid number of items, so the program 

calculates 200 / 4 = 50.0 without encountering any errors.  

 

6)   EXCEPTION HANDLING AND MULTITHREADING  

Sam wants to create a simple budget planner to manage monthly expenses. The 

planner will take inputs for the estimated monthly income and expected expenses. 

Sam may occasionally ent er non -numeric values by mistake, which would cause a 

NumberFormatException. To handle this, Samôs budget planner needs to catch this 

exception, inform the user of the error, and prompt them to enter a valid number.  

Problem Statement:  Write a Java program that:  

1.  Prompts the user to enter the estimated monthly income and expected 

monthly expenses.  

2.  Calculates and displays the remaining balance by subtracting expenses from 

income.  

3.  If the user enters a non -numeric value for income or expenses, handle the 

NumberF ormatException and display an error message: Error: Please enter a 

valid numeric value.  

4.  Re-prompt the user to enter valid values until they are correct.  

Input Format  
o Monthly income (string that should be convertible to a double).  

o Monthly expenses (string t hat should be convertible to a double).  

Output Format  

o If both inputs are valid numbers, display the remaining balance after 

subtracting expenses from income.  
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o If an input is invalid, display an error message and re -prompt the user 

for valid input.  

Example 1  

Sample Input 1:  

Enter your estimated monthly income: 5000  

Enter your expected monthly expenses: 2000  

Sample Output 1:  

Remaining balance: 3000.00ע 

Explanation:   

The user entered valid numbers for income and expenses. The remaining balance is 

calculated as 5000 -  2000 = 3000.00.  

Example 2  

Sample Input 2:  

Enter your estimated monthly income: 4000  

Enter your expected monthly expenses: two thousand  

Sample Output 2:  

Error: Please enter a valid numeric value.  

Enter your expected monthly expenses: 2500  

Remaining balance: 1500.00ע 

Explanation:   

The user initially entered a non -numeric value for expenses. The program catches the 

Num berFormatException, displays an error message, and prompts the user to enter a 

valid number for expenses. After re -entering 2500, the program calculates the 

remaining balance as 4000 -  2500 = 1500.00.  

 

7)   COLLECTION FRAMEWORK  

Leetcode:  # 434. Number of Segments in a String  

Given a string  s, return  the number of segments in the string .  

A segment  is defined to be a contiguous sequence of  non - space characters .  

Example 1:  

Input:  s =  "Hello, my name is John"  

Output:  5 

Explanation:  The five segments are ["Hello,", "my", "name", "is", "John"]  

Example 2:  

Input:  s = "Hello"  

Output:  1 

Constraints:  
ǒ 0 <= s.length <= 300  

ǒ s consists of lowercase and uppercase English letters, digits, or one of  the 
following characters  "!@#$%^&*()_+ -=',.:".  

ǒ The only space character in  s is ' '.  

 This problem enhances skills in string parsing and manipulation by focusing on 

identifying word boundaries. It helps learners handle edge cases involving multiple 

spaces and special characters. It builds a foundation for text processing tasks like 

token ization and input validation.  

8)   COLLECTION FRAMEWORK  

Leetcode: # 509. Fibonacci Number  

The Fibonacci numbers , commonly denoted  F(n)  form a sequence, called 

the  Fibonacci sequence , such that  each number is the sum of the two preceding 

ones, starting from  0 and  1. That is,  

F(0) = 0, F(1) = 1  

F(n) = F(n -  1) + F(n -  2), for n > 1.  

Given  n, calculate  F(n).  

Example 1:  

Input:  n = 2  

Output:  1 

Explanation:  F(2) = F(1) + F(0) = 1 + 0 = 1.  

https://leetcode.com/problems/number-of-segments-in-a-string/
https://leetcode.com/problems/fibonacci-number/
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Example 2:  

Input:  n = 3  

Output:  2 

Explanation:  F(3) = F(2) + F(1) = 1 + 1 = 2.  

Example 3:  

Input:  n = 4  

Output:  3 

Explanation:  F(4) = F(3) + F(2) = 2 + 1 = 3.  

Constraints:  
ǒ 0 <= n <= 30  

 This problem strengthens understanding of recursion and iterative problem solvi ng 

through the Fibonacci sequence.  

It helps learners practice dynamic programming techniques to optimize repeated 

calculations.  

9)   FILE HANDLING IN JAVA  

 

Contact Book System  

Description :  

Create a simple Contact Book where users can add, view, search, and d elete contacts 

stored in a text file. Each contact will include a name, phone number, and email.  

 

File Format: contacts.txt  

John Doe,9876543210,john@example.com  

Jane Smith,9123456789,jane@example.com  
 

 Learners will understand how to create, read, write, and update data in a text file 

using Java I/O streams. They will also learn how to parse structured text data and 

implement basic search functionality.  

10)   FILE HANDLING IN JAVA  

 

Student Marks Analyzer  

Description:  

Develop a tool to store student names and marks in a file, calculate average marks, 

and identify top scorers.  

 

File Format:  marks.txt  

CopyEdit  

Alice,88   

Bob,92   

Charlie,79  

 

 Learners will practice reading structured data from files and p erforming computations 

like average and maximum. They will gain skills in file parsing, string manipulation, 

and data aggregation using Java.  

 

RESOURCES  

 

TEXT BOOKS:  

1.   Herbert Schildt, Java: The Complete Reference , 11th Edition, McGraw -Hill Education, 

201 9.  

2.   Paul Deitel, Harvey Deitel, Java: How to Program , 11th Edition, Pearson, 2017.  

 

REFERENCE BOOKS:  

1.   Kathy Sierra, Bert Bates, Head First Java , 2nd Edition, O'Reilly Media, 2005.  

2.   Cay S. Horstmann, Core Java Volume I ï Fundamentals , 11th Edition, Pea rson, 2018.  
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SOFTWARE/TOOLS:  

1.   Java JDK (Java SE 17 or above)  

2.   Jupyter Notebook/JupyterLab/IDLE/Google CoLa  IDEs: IntelliJ IDEA / Eclipse / NetBeans  

 

VIDEO LECTURES:  

1.   https://nptel.ac.in/courses/106105191 

2.   https://www.coursera.org/specializations/java-object-oriented 

3.   https://www.udemy.com/course/java - the - complete - java -developer -course/  

4.   https://www.youtube.com/playlist?list=PLsyeobzWxl7oZ - fxL09xY5b2D0H8hZFPd  

5.   https://www.youtube.com/watch?v=eIrMbAQSU34  

 

WEB RESOURCES:  

1.   https://www.geeksforgeek s.org/object -oriented -programming -oops -concept - in - java/  

2.   https://www.javatpoint.com/java -oops -concepts  

3.   https://www.programiz.com/java -programming/object -oriented -programming  

4.   https://www.w3schools.com/java/java_oop.asp 

5.   https://www.tutorialspoint.com/ java/java_object_classes.htm  
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC102003  LINEAR  IC  APPLICATIONS  3 -  2 -  4 

Pre - Requisite  Semiconductor  Devices  and  Circuits  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: The physical world is inherently analog indicating that there is always 

need for analog circuitry. Today the growth of any industry is dependent upon electronics to a 

great extent. Integrated circuit is electronics and this course IC application acquaints the 

students with gene ral analog principles and design methodologies using practical devices and 

applications. It focuses on process of learning about signal condition, signal generation, 

instrumentation, timing and control using various IC circuits. With modern digitization 

advantages we need to work with digital data and hence digital ICs play a crucial role in 

connecting physical world to the more sophisticated digital world. This course focuses on 

analysis, design and applications of modern digital integrated circuits.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  
A thorough  understanding  of  operational  amplifiers  and  its  characteristics  with  linear  

integrated  circuits.  

CO2  
Design  different  applications  of  op-amp,  timer  circuit s and  analyze  PLL for  specified  

applications.  

CO3  Design  active  filters  using  op-amp  for  audio  processing  applications.  

CO4  Attain  the  knowledge  of  functional  diagrams  and  applications  of  IC  555 and  PLL. 

CO5  
Analyze different analog to digital and digit al to analog converters for data  Acquisition 

system.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  1 2 3 2 -  2 -  1 -  -  -  -  3 -  -  

CO2  1 2 3 -  -  -  -  1 -  -  -  -  3 -  -  

CO3  2 3 -  -  -  -  -  1 -  -  -  -  2 -  -  

CO4  2 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO5  1 2 3 2 -  2 -  -  -  -  -  -  3 -  -  

Course 

Correlati

on 

Mapping  

2  3  3  1  -  2  -  1  -  -  -  -  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTEGRATED  CIRCUITS  (9  Periods)  

Classification, chip size and circuit complexity, basic information of Op -amp, ideal and  practical 

Op-amp, internal circuits, Op -amp characteristics, DC and AC Characteristics, 741  op-amp  and  

its  features,  modes  of operation - inverting,  non - inverting,  differential.  

 

Module  2:  OP - AMP  AND  APPLICATIONS  (10  Periods)  

Basic information of Op -amp, instrumentation amplifier, ac amplifier, V to I and I to V  

converters, Sample & hold circuits, comparators, Schmitt trigger , introduction to voltage  

regulators,  features  of 723.  

 

Module  3:  ACTIVE  FILTERS  &  OSCILLATORS  (10  Periods)  

Introduction, 1 st  order LPF, HPF Butterworth Filters , Band pass, Band reject and all pass  filters.  

Oscillator  types  and  principle  of  operation  ï RC, Wien  Bridge  type. Waveform  generators  ï 

triangular, square  wave.  

 

Module  4:  TIMERS  &  PHASE  LOCKED  LOOPS  (9  Periods)  

Introduction to 555 timer, functional diagram, monostable and astable operations and  

applications, PLL ï introduction, block schemati c, principles and description of individual  blocks,  

Voltage  Controlled Oscillator  (IC  566).  

 

Module  5:  D- A AND  A- D CONVERTERS  (9  Periods)  

Introduction,  basic  DAC techniques,  weighted  resistor  DAC,  R-2R ladder  DAC,  Different  types  of 

ADCs ï Flash type, s uccessive approximation ADC, dual slope integration type ADC, DAC  and  

ADC specifications.  

Total  Periods:  45  

   

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES  

1.  Design  and  Simulate  RC Phase  shift  oscillator  circuit  using  Op-Amp  741.  

2.  Design  and  Simulate  an  Instrumentation  Amplifier  using  Op-Amp  741  with  required  gain.  

3.  Design  and  Simulate  applications  of  555  timer  (Monostable  /  Astable  Multivibrator)  with 

given  duty  cycle  and  frequency.  

4.  Design  and  Simulate  an Active  first  and  second  order  LPF /  HPF fi lter  for  a given  cut off 

frequency  using  Op-amp 741.  

5.  Design  and  Simulate  D-A converter  (R-2R ladder)  using  Op-amp  741  with  required  voltage 

levels.  

6.  Design  and  simulate  a comparator  circuit  and  setup  a zero  crossing  detector with  OP Amp 

741  and plot  the  waveforms.  

7.  Design  and  verify  an  Active  first  and  second  order  LPF /  HPF filter  for  a given  cut  off 

frequency using  Op-amp 741.  

8.  Design  and  verify  Astable  Multivibrator  using  555  timer  with  a given  duty  cycle  and 

frequency.  
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9.  Design  and  verify  Monostable  Multivibrator  using  555  timer  with  a given  duty  cycle  and  

frequency.  

10.  Design and verify D -A converter (R -2R ladder) using Op -Amp 741 with required  voltage 

levels.  

11.  Design  an  Adder  and  Subtractor  circuit  using OP -Amp  741.  

12.  Design  and  setup  a RC phase  shift  oscillator  using  Op-Amp  741  and  

1.  Plot  the  output  waveform  

2.  Measure  the  frequency  of  oscillation  

13.  Design  and  set  up  a voltage  controlled  oscillator  using  IC566  and  plot  the  

waveforms.  

14.  Design  and set  up  a low voltage  regulator  using IC723  and  plot  the  regulation  

characteristics.  

(Note: Itôs an indicative one. The course instructor may change the activities and the same 

shall be reflected in course handout.)  

 

RESOURCES  

SOFTWARE/Tools  used:  

1.  Multisim  tool  (multisim  live)  

 

TEXT BOOKS:  

1.  Ramakanth  A. Gayakwad,  Op-Amps  & Linear  ICs ,  PHI,  3 rd  Edition,  1998.  

2.  
D.  Roy Chowdhury,  Linear  Integrated  Circuits ,  New  Age International  (p)  Ltd,  4th Edition,  
2011.  

 

REFERENCE  BOOKS:  

1.  Op Amps  and  Linear  Integrated  Circuits -Concepts  and  Applications  James  M. Fiore,  Cengage  

Learning/ Jaico,  2009.  

2.  David  A.  Bell,Operational  Amplifiers  & Linear  ICs,  Oxford  University  Press,  2ndEdition,  1997.  

 

VIDEO  LECTURES:  

1.  https:// www.digimat.in/nptel/courses/video/108108114/L01.html  

2.  https:// www.youtube.com/watch?v=clTA0pONnMs  

  

 

Web  Resources:  

1.  https:// www.tutorialspoint.com/linear_integrated_circuits_applications/linear_integrated_  

circuits_applications_useful_resources.htm  

  

 

  

http://www.digimat.in/nptel/courses/video/108108114/L01.html
http://www.youtube.com/watch?v=clTA0pONnMs
http://www.tutorialspoint.com/linear_integrated_circuits_applications/linear_integrated_
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC10201 0  DIGITAL DESIGN  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  Digital Logic Design  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion and hands on experience 

on Number systems, Boolean algebra, Minimization of Boolean functions , Analysis and synthesis 
of digital circuits; Asynchronous Sequential Logic & Programmable Memories.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1  
Design logical circuits by analyzing various Boolean function s and simplification methods 
to perform desired logical operations using logical gates.  

CO2  
Design combinational logical circuits for performing various arithmetic operations and 

data encoding and decoding in various data lines.  

CO3  Analyze various seque ntial circuits for realizing counters and registers using flip - flops  

CO4  Design Asynchronous sequential logic and programmable memories for societal needs.  

CO5  Work independently or in teams to solve problems with effective communication.  

 

CO- PO- PSO Map ping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 -  -  -  -  -  -  -  -  -  -  -  -  3 -  

CO2  3 2 3 1 -  1 1 -  -  -  -  -  -  3 -  

CO3  3 2 3 1 -  1 1 -  -  -  -  -  -  3 -  

CO4  3 2 3 1 -  1 1 -  -  -  -  -  -  3 -  

CO5  -  -  -  -  -  -  -  -  3 3 -  -  -  3 -  

Course 

Correlati

on 

Mapping  

3  2  3  1  -  1  1  -  3  3  -  -  -  3  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module 1:  NUMBER SYSTEMS AND BOOLEAN ALGEBR  (10 Periods)  

Digital s ystems, Binary Numbers, Number base conversions, Complements of numbers, Binary 

codes, Error detection and correction codes. Boolean Algebra -Basic definition, Basic theorems 

and properties, Boolean Functions, Canonical & Standard forms, logic operations & Logic gates.  

 

Module 2:  GATE LEVEL MINIMIZATION                                                  (08 Periods)  

The map method, four variable, Five variable K -map,  POS & SOP Simplification, Donôt care 

conditions, NAND & NOR Implementation, Tabular Method -  Simplification of Boolean function.  

 

Module 3:  COMBINATIONAL LOGIC CIRCUIT DESIGN  (09 Periods)  

Combinational circuits, Adders, Subtractors, Binary Adder -Subtractor, Decimal Adder, carry 

look -aïhead adder, Binary Multiplier, Magnitude comparator, Decod er, Encoders, Priority 

Encoder, Multiplexers.  

 

Module 4:  SEQUENTIAL LOGIC CIRCUIT DESIGN    (10 Periods)  

Sequential Circuits, Latches, Flip -Flops -SR, D, JK & T, Introduction to Registers -Universal Shift 

Registers, State table and state diagrams, State R eduction & Assignment, Sequence Detector, 

Design of counters -Modulo -n, Johnson, Ring, Up/Down.  

 

Module 5:  ASYNCHRONOUS SEQUENTIAL LOGIC & 

PROGRAMMABLE MEMORIES  

(08 Periods)  

Introduction, Analysis procedure, Design Procedure -Primitive Flow Table, Reducti on of State 

and Flow Tables - Implication Table and Implied States, Hazards.  

Programmable Memories:  ROM, PLA, PAL.  

Total Periods: 45  

   

 

EXPERIENTIAL LEARNING  

LIST OF EXERCISES:  

Part - A: Realize the following in hardware  

(Minimum Five  Experiments are to be  conducted)  

1.  Realize gates using NAND & NOR gates.  

2.  Optimize and Realize a given Boolean Function.  

3.  Design and Realize BCD to Excess -3 Code Converter.  

4.  Design and Realize Adder and Subtractor using Multiplexer based on logic gates/ 

IC74153.  

5.  Design and Realize a BCD to 7 -Segment Decoder using Logic Gates/ ICs.  

6.  Design and Realize a Hexadecimal to Binary Encoder using IC74148 and IC74157.  

7.  Design and Realize a Sequence Generator using IC7495.  

8.  Design and Realize Asynchronous and Synch ronous counters using IC7476 (JK -Flip Flop).  
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LIST OF EXERCISES:  

Part - B: Simulation using any EDA tool  

(Minimum Ten  Experiments are to be conducted)  

1.  Design of 4 bit  a. binary adder  

b. binary adder - subtractor  

2.  Design of 3 bit Magnitude comparator .  

3.  Design of BCD Adder  

4.  Design of 3 to 8 decoder & 8 to 3 encoder for an engineering application.  

5.  Design of 16 to 1 multiplexer using two 8 to 1 multiplexer.  

6.  Design SR, JK, T and D Flip - flops using logic gates.  

7.  Design and implementation o f 3 -bit synchronous up/down counter.  

8.  Design a ring counter using flip flops.  

 

RESOURCES  

 

TEXT BOOKS:  

1.  M. Morris Mano, Digital Design, Pearson education, 5 th Edition, 2013.  

2.  Charles H. Roth, Fundamentals of Logic Design,  Thomson Publications, 5 th Edition, 2004.  

 

REFERENCE  BOOKS:  

1.  A. Anand Kumar, Switching Theory and Logic Design , PHI Learning Private Limited,  

3 rd  Edition, India, 2017.  

2.  ZviKohavi and NirahK.Jha, Switching theory and Finite Automata Theory,  TataMcGraw -

Hill, 2 ndEdition, 1978.  

 

SOFTWARE/TOOLS:  

1.  Digital Schematic tool (DSCH2)  

 

VIDEO  LECTURES:  

1.  https://onlinecourses.nptel.ac.in/noc21_ee75/preview  

2.  https://onlinecourses.nptel.ac.in/noc20_cs63/preview  

 

Web  Resources:  

1.  https://www.digitalelectronicsdeeds.com/  

2.  https://www.tutorialspoint.com/digital_circuits/digital_circuits_useful_resources.htm  

 

 

  

https://onlinecourses.nptel.ac.in/noc21_ee75/preview
https://www.digitalelectronicsdeeds.com/
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC104002  ELECTRONIC  CIRCUIT  ANALYSIS  AND  DESIGN  3 -  2 4 5 

Pre - Requisite  Semiconductor  Devices  and  circuits.  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: Demonstrate Single Stage Amplifiers; Multi Stage amplifiers; 

Frequency Response;  Negative Feedback Amplifiers; Oscillators; Large Signal Amplifiers; Tuned 
Amplifiers.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  Design  and  analysis  of  single and  multistage  amplifiers  using  BJT and  FET 

CO2  
Analyze  transistors  at  high  frequencies  using  Hybrid -  Model  to  determine the  gain  and  

bandwidth.  

CO3  
Analyze  the  effect  of  negative  feedback  on  amplifier  characteristics  and Derive the  

characteristics.  

CO4  
Know  the  classification  of  the  power  and  tuned  amplifiers  and  their        analysis  

with  per formance  comparison  

CO5  Work  independently  and  in  teams  to  solve  problems  with  effective  communication  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  1 2 3 1 -  1 -  -  3 -  -  -  3 -  -  

CO2  2 3 -  1 -  -  -  -  -  -  -  -  1 -  -  

CO3  2 3 2 1 -  -  -  -  3 -  -  -  3 -  -  

CO4  3 2 -  -  -  1 -  -  3 -  -  2 3 -  -  

CO5  -  -  -  -  -  -  -  -  3 3 -  -  3 3 -  

Course 

Correlati

on 

Mapping  

2  3  3  1  -  1  -  -  3  3  -  2  3  3  -  

 

Correlation Levels:   3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  BJT  small  signal  Amplifiers  (12  Periods)  

Transistor modeling using h -Parameters, CE, CB and CC circuit analysis using h -parameters, 

Simplified hybrid model, Analysis of CE amplifier with emitte r resistance. Classification of 

Amplifiers, Distortion in amplifiers, methods of coupling, two -stage RC coupled amplifier, effect 

of  coupling  and  bypass  capacitors,  multistage  frequency  effects,  Cascode  amplifier,  Darlington 

pair.  

 

Module  2:  High  Frequen cy  Transistor  models  (10  Periods)  

The Hybrid -  ï Common Emitter transistor model, Hybrid - -  

capacitances, validity of Hybrid - -  frequency parameters in  terms 

of low - frequency parameters CE short cir cuit current gain, current gain with  resistive  load,   

frequency  response  and  gain  band  width  product.  

FET:  Analysis  of  common  Source  and  common  drain  Amplifier  circuits  at  high frequencies.  

 

Module  3:  Negative  Feedback Amplifiers  (07  Periods)  

Feedback  principle  and  concept,  Classification  of  feedback  amplifiers,  feedback  topologies,  

characteristics of negative feedback amplifiers, Generalized analysis of Voltage series,  Voltage  

shunt,  Current  series  and  Current  shunt  configurations,  simple  problems.  

 

Module  4:  Power  Amplifiers  (08  Periods)  

Classification  of  amplifiers,  Class-A Power  Amplifier -  Power  conversion  Efficiency,  Transformer 

Coupled power Amplifier; Push -Pull and Complimentary Symmetry Class -B power  amplifier,  

Class-AB power  amplifier,  Princip le of  operation  of  classïC power  amplifier,  Thermal  stability  

and  Heat  sinks.  

 

Module  5:  Tuned  Amplifiers  (08  Periods)  

Introduction, Q -Factor, Small Signal Tuned Amplifiers, Effect of Cascading Single Tuned  

Amplifiers on Bandwidth, Double - tuned amplifie r, Effect of Cascading Double Tuned  Amplifiers  

on  Bandwidth,  Stagger  Tuned  Amplifiers,  Stability  of  Tuned  Amplifiers,  Class-C Tuned  amplifier  

Total  Periods:  45  

   

 

EXPERIENTIAL LEARNING  

LIST OF EXERCISES:  

Part - A: Simulation using any EDA tool  

(Minimum Si x  Experiments are to be conducted)  

1.  Single  stage  BJT Amplifier  

2.  Two  Stage  RC-  Coupled Amplifier  

3.  Single  Stage  JFET Amplifier  

4.  Cascode  Amplifier  

5.  RC Phase Shift  Oscillator  

6.  Hartley  and  Colpitts  Oscillator  
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7.  Voltage -Series  Feedback  Amplif ier  

8.  Class A Power  Amplifier  

9.  Class B Complementary  Symmetry  Amplifier  

 

LIST OF EXERCISES:  

Part - B: Realize using Hardware  

(Minimum Four  Experiments are to be conducted)  

1.  Single  stage  BJT Amplifier  

2.  Two  Stage  RC-  Coupled Amplifier  

3.  Single  Stage  JFET Amplifier  

4.  RC Phase Shift  Oscillator  

5.  Hartley  and  Colpitts  Oscillator  

6.  Class A Power  Amplifier  

7.  Class B Complementary  Symmetry  Amplifier  

 

PROJECT  BASED  LEARNING  

1.  Design  a 4-watt  amplifier  for  an  audio  application.  

2.  Develop  a circuit for  home  security  system with  an  alarm.  

3.  Develop  a circuit  for  water  level  indication  in an  overhead  tank.  

(Note: Itôs an indicative one. The course instructor may change the activities and the same 

shall be reflected in course handout.)  
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RESOURCES  

 

TEXT BOOKS:  

1.  
Jacob  Millman  and  Christos C.  Halkias,  Integrated  Electronics,  McGraw -Hill Education,  2nd  

edition,  2010.  

2.  S. Poorna Chandra , B.  Sasikala  ñElectronics Laboratory  Primerò, S. Chand &  Company 
Ltd.  1st  Reprint  Edition  2014  

 

REFERENCE  BOOKS:  

1.  
Donald  A. Neamen,  Microelectronics:  Circuit  Analysis  and  Design,  4th  edition ,  MC Graw  
Hill,  2010  

2.  
David  A. Bell,  Electronic  Devices  and  Circuits,  Oxford  University  press,  5th  Edition,  
2014.  

3.  
S.  Salivahanan,  N.  Suresh  Kumar,  A Vallvaraj,  Electronic  Devices  and  Circuits,  3rd      

Edition,  MC Graw  Hill Education,2013  

4.  
Md H Rashid,  Introduction  to  PSpice  Using  OrCAD  for  Circu its  and  Electronics,  PHI,  3rd  

edition,  2012  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/108105158  

 

Web  Resources:  

1.  https://zlibrary.to/pdfs/millman -halkias - integrated -electronics -pdf  

2.  https:// www.pdfdrive.com/electronics - laboratory -primer -e189265511.html  

3.  https:// www.vlab.co.in/  

 

  

https://b-ok.asia/g/S.%20Poorna%20Chandra
https://b-ok.asia/g/B.%20Sasikala
https://nptel.ac.in/courses/108105158
https://zlibrary.to/pdfs/millman-halkias-integrated-electronics-pdf
http://www.pdfdrive.com/electronics-laboratory-primer-e189265511.html
http://www.vlab.co.in/
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PROGRAM CORE  

Course Code  Course Title  L T P S C 

22AI101001  
DISCRETE MATHEMATICAL 

STRUCTURES  
3 -  -  -  

3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

COURSE DESCRIPTION: This course provides a  detailed discussion on discrete mathematics 

to make students to think logically and mathematically and apply these techniques in solving 

problems. Topics include mathematical logic, functions, relations, deterministic algorithms 

and analysis techniques ba sed on counting methods, recurrence relations, trees and graphs.  

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Apply mathematical logic and truth tables to validate precise statements.  

CO2.   Understand the concepts of  sets, relations and functions.  

CO3.   Analyze and apply the concepts of mathematical induction, counting principles and 

properties of algebraic structures to solve computational Problems.  

CO4.   Formulate problems and solve recurrence relations using substitution m ethod and 

generating functions.  

CO5.   Apply trees and graphs to solve the problems in computer applications.  

 

CO- PO- PSO Mapping Table:  

 

Correlation Levels:      3: High;    2: Medium;       1: Low  

 

  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 3 -  2 2 -  -  -  -  -  -  -  3 -  -  -  

CO2  3 -  -  2 2 -  -  -  -  -  -  -  3 -  -  -  

CO3  3 3 -  3 2 -  -  -  -  -  -  -  3 -  -  -  

CO4  3 2 -  3 2 -  -  -  -  -  -  -  3 -  -  -  

CO5  3 -  -  3 2 -  -  -  -  -  -  -  3 -  -  -  

Course 

Correlati

on 

Mapping  

3  3  -  3  2  -  -  -  -  -  -  -  3  -  -  -  
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COURSE CONTENT  

Module 1:  MATHEMATICAL LOGIC AND NORMAL FORMS  (08 Periods)  

Mathematical Logic: Introduction, Statements and Notation, Connectives, Well -  formed 

formulae, Truth tables, Tautology,  Equivalence, Implications.  

Normal forms: Disjunctive normal form, Conjunctive normal form , Principle disjunctive  

normal form, Principle conjunctive normal form.  

 

Module 2:  RELATIONS AND FUNCTIONS  (08 Periods)  

Relations: Cartesian product of sets, Relat ions, Properties of binary relations, Equivalence, 

Compatibility and Partial ordering relations, Hasse diagram and related applications, Lattices as 

partially ordered sets, Definition and examples, Properties of Lattices.  

Functions: Types of functions, Com position of functions and inverse of functions  

 

Module 3:  INDUCTION, COUNTING AND ALGEBRAIC STRUCTURES  (09 Periods)  

Induction, Counting: Mathematical Induction ï The Basics of Counting -  The Pigeonhole 

Principle -  Principle of Inclusion -Exclusion.  

Alge braic Structures : Algebraic systems, Examples and general properties, Semi groups and 

Monoids, Groups, Subgroups, Homomorphism, Isomorphism  

 

Module 4:  GENERATING FUNCTIONS AND RECURRENCE RELATIONS  (11 Periods)  

Generating Functions : Generating functions of sequences, Calculating coefficients of 

generating functions.  

Recurrence Relations: Recurrence relations, Solving recurrence relations by substitution and 

generating functions, The method of characteristic roots, Solutions of homogeneous recurrence 

relat ions.  

 

Module 5:  GRAPHS AND TREES  (09 Periods)  

Graphs: Basic concepts of Graph theory, Planar and Complete graph, Matrix representation of 

Graphs, Graph Isomorphism, Connectivity, Euler and Hamilton Paths, Shortest path algorithms.  

Trees:  Introduction t o Trees, Properties of Trees, Spanning Trees, Depth -First Search, Breadth -

First Search, Minimum Spanning Trees.  

Total Periods: 45  

 

 

 

EXPERIENTIAL LEARNING  

 
The following is the sample. Faculty shall frame according to the course domain.  

1.   Let a > 1 be a p ositive integer. Pretend you want to divide n people into some number 

of teams, each of size a or a + 1. Show that this is possible provided n is larger than 

values in the Fibonacci polynomial a2 īaī1 = a(aī1)ī1. 

2.   Identify the relations on the set of bits  B = {0, 1} that are partial orders and those 

that are equivalence relations.  

3.   Pretend you are writing traffic accident software and want to categorize accidents by 

the day of the week on which they occur. Pretend there are n accident reports to 

categoriz e.  

(a) What is the size of the sample space? That is, in how many ways can the n accident 

reports be distributed over 7 days?  

(b) In how many ways can all n accidents occur on one single day?  

(c) In how many ways can all n accidents occur on only two da ys?  

(d) Letôs looks at the other end: In how many ways can all n accidents occur on seven, 

and no less, days.  
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(Itôs an indicative one. The Course Instructor may change the activities and the same shall be 

reflected in Course Handout)  

 
RESOURCES  
TEXT BOOK S:  

1.  1.  Kenneth H. Rosen, Discrete Mathematics and its Applications , Tata McGraw Hill, 8 th  

Edition, 2019.  

2.  2.  Jon Pierre Fortney, Discrete Mathematics for Computer Science, CRC Press, Taylor & 

Francis Group, 1 st  Edition, 2021.  

 

REFERENCE BOOKS:  

1.  1.  Richar d Johsonbaugh, ñDiscrete Mathematicsò , Prentice Hall, 8th Edition, 2019.  

2.  2.  Narasing Deo, Graph Theory with application to Engineering and Computer Science, 

Prentice Hall India 2016.  

3.  3.  J.P. Trembly and R. Manohar, Discrete Mathematical Structures with A pplications to 

Computer Science, Tata McGraw Hill, 37th Edition, 2017.  

 

VIDEO LECTURES:  

3.  1.  https://nptel.ac.in/courses/106106183  

4.  2.  https://nptel. ac.in/courses/106106094  

5.  3.  https://nptel.ac.in/courses/111107058  

 

WEB RESOURCES:  

4.  1.  https://www.coursera.org/learn/discrete -mathematics  

5.  2.  https://people.cs.pitt.edu/~milos/courses/cs441/  

6.  3.  https://web.stanford.edu/class/cs103x/cs103x -notes.pdf  

7.  4.  https://edurev.in/studytube/Propositional -Logic -Discrete -Mathematical -

Structur/8e588945 -d315 -41f0 -a31e -0dc45829eb04_v  

 

  

https://nptel.ac.in/courses/106106183
https://nptel.ac.in/courses/106106094
https://www.coursera.org/learn/discrete-mathematics
https://people.cs.pitt.edu/~milos/courses/cs441/
https://web.stanford.edu/class/cs103x/cs103x-notes.pdf
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC101005  SIGNALS  AND  SYSTEMS  3 -  -  -  3 

Pre - Requisite  Transformation  Techniques  and  Linear  Algebra  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion on analysis of signals and 

systems; Representation of signals using Fourier series and Fourier transforms; Time -Domain 

and Frequency -Domain aspects of signals and systems; concept of convolut ion and correlation; 

Sampling and types of sampling; Applications of Laplace transform of signals; Z -Transform of 

discrete - time sequences.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  
Understand  the  basic  operations  on  signals  & sequences  and  determine  the  response  of  

LTI systems  using  convolution.  

CO2  
Apply  Fourier  series  and  transform  to  analyse  spectral  characteristics  of  continuous - time  

periodic  and aperiodic signals.  

CO3  
Analyse  the  properties  of  corre lation  and  convolution  to  extract  signals  from  noisy  signal  in 
various  applications.  

CO4  Analyse  sampling  & itós effects  and  reconstruct  signals  using  interpolation.  

CO5  Apply  Laplace  and  Z- transformation  techniques  to  analyse  the  characteristics  of  syst ems.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 2 ī ī ī ī ī ī ī ī ī ī -  -  3 

CO2  3 2 ī 2 3 ī ī ī ī ī ī ī -  -  3 

CO3  3 3 ī 2 ī 2 ī ī ī ī ī ī -  -  3 

CO4  3 3 ī 2 ī ī ī ī ī ī ī ī -  -  3 

CO5  3 2 ī 2 3 ī ī ī ī ī ī ī ī ī 3 

Course 

Correlati

on 

Mapping  

3  3  -  2  3  2  -  ī ī ī ī ī -  -  3  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION  TO SIGNALS  AND  SYSTEMS  (12  Periods)  

Elementary signals -  Unit Impulse and Unit Step Functions, Exponential and Sinusoidal  Signals. 

Classification of Continuous -  Time and Discrete -Time Signals,  Basic operations  on  signals,  

Classification  of  Continuous -Time  and  Discrete -Time  Systems,  Basic  System  Properties,  Linear  

Time - Invariant  Systems  -Discrete -Time  LTI  Systems -  The Convolution  Sum, Continuous -Time 

LTI Systems ïConvolution Integral, Properties  of Linear Time  Invariant  Systems.  

 

Module  2:  FOURIER  SERIES  AND  FOURIER  TRANSFORM  (09  Periods)  

Fourier  series:  Representation  of  Fourier  series,  Continuous  time  periodic  signals, 

Dirichletôs conditions,  Trigonometric  and  Exponential  Fourier  Series  with  examples.  

Fourier Transforms: Deriving Fourier Transform from Fourier series, Fourier Transform  of 

standard signals, Fourier Transform of Periodic Signals, Properties of CT Fourier  Transform, 

Systems characterized by Linear constant coefficient differenti al equations.  The Magnitude 

Phase Representation of the Fourier Transform, The Magnitude -Phase Representation of  the  

Frequency Response  of  LTI  Systems  

 

Module  3:  CORRELATION  OF SIGNALS  (08  Periods)  

Cross correlation and auto correlation of functions, pr operties of correlation function,  Energy 

density spectrum, Power density spectrum, Relation between auto correlation  function and 

energy/power spectral density function. Relation between convolution and  correlation,  

Detection  of  periodic  signals  in  the  pre sence  of  noise  by  correlation  in  radar  systems, Extraction  

of  signal  from  noise  by  filtering.  

 

Module  4:  SAMPLING  (07  Periods)  

Representation of a Continuous -Time Signal by its Samples -  Sampling Theorem,  

Reconstruction  of a  Signal  from  Its Samples  Usin g Interpolation.  Effect  of under  sampling  -  

Aliasing,  Discrete -Time  Processing  of  Continuous -Time  Signals  

 

Module  5:  LAPLACE  AND  Z- TRANSFORMS  (09  Periods)  

Laplace Transforms: The Laplace Transform, The Region of Convergence for Laplace  

Transforms, The I nverse Laplace Transform, Statements of Properties of the Laplace  Transform,  

Some  Laplace  Transform  Pairs,  Analysis  and  Characterization  of  LTI  Systems  Using  the  Laplace  

Transform .  

Z- Transforms:  Introduction,  The Z-Transform,  The Region  of  Convergence  for  ZTransform, 

The Inverse  Z-Transform, statements  of  Properties  of Z -Transform . 

Total  Periods:  45  
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EXPERIENTIAL LEARNING  

 

1.  Record  sound  from  different  sources  and  create  an  audio  library  

2.  Analyse  Fourier  transform  of  various  signals  from  audio  library  

3.  Design  a Filter  to  eliminate  noise  in  the  Recorded  signals  

(Note: Itôs an indicative one. The course instructor may change the activities and the same 

shall be reflected in course handout.)  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  Alan  V. Oppenheim,  Alan  S. Willsky,  & S.  Hamid,  Signals  and  Systems ,  Pearson  Higher 

Education,  2nd  Edition,2008.  

2.   

 

REFERENCE  BOOKS:  

1.  
Simon  Haykin  and  B. Van  Veen,  Signals  & Systems ,  John  Wiley,  2nd  Edition,  2010.  

2.  A.  Anand  Kumar,  Signals  & Systems ,  PHI,  2011.  

 

VIDE O LECTURES:  

1.  https://nptel.ac.in/courses/108104100  

2.  https://www.udemy.com/course/signals -and -systems - from -basics - to -  advance  

3.  https://freevideolectures.com/subject/signals -systems/  

4.  https:// www.edx.org/course/signals -and -systems -part -1 

 

Web  Res ources:  

1.  Hilbert  Transform:  https://ieeexplore.ieee.org/document/5609110  

2.  Impulse  Response  Application:  https://ieeexplore.ieee .org/document/629264  

3.  
Sampling:https:// www.researchgate.net/publication/325846982_sample_and _sampling

_designs  

 

 

 

 

 

 

 

 

 

https://nptel.ac.in/courses/108104100
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://www.udemy.com/course/signals-and-systems-from-basics-to-advance
https://freevideolectures.com/subject/signals-systems/
https://freevideolectures.com/subject/signals-systems/
https://freevideolectures.com/subject/signals-systems/
http://www.edx.org/course/signals-and-systems-part-1
https://ieeexplore.ieee.org/document/5609110
https://ieeexplore.ieee.org/document/629264
http://www.researchgate.net/publication/325846982_sample_and
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PROGRAM CORE  

Course Code  Course Title  L T P S C 

22C B102002  COMPUTER NETWORKS  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 
COURSE DESCRIPTION:  This course provides a detailed discussion onIntroduction to 

computer networks; Protocols of physical layer, data link layer, medium access contro l sub 

layer, network layer, transport layer, application layer.  

 

COURSE OUTCOMES:  After successful completion of this course, the students will be able 

to:  

CO1.  Analyze the types of network topologies, layers and protocols.  

CO2 .  Evaluate sub netting and routing algorithms for finding optimal paths in networks.  

CO3 . 

  

Solve problems related to flow control, error control and congestion control in data 

transmission.  

CO4 . 

  

Assess the impact of wired and wireless networks in the context of network prot ocols 

Like DNS, SMTP, HTTP, and FTP.  

CO5 .  Apply ethical principles and standards for developing network -based solutions.  

CO6.  Work independently and in teams to solve network related problems with    effective 

communication.  

 

 
CO- PO- PSO Mapping Table:  

 

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 2 3 2 3 -  -  -  -  -  -  -  3 3 3 2 

CO2  3 3 3 2 2 -  -  -  -  -  -  -  3 3 3 2 

CO3  3 3 3 3 3 -  -  -  -  -  -  -  3 3 3 2 

CO4  3 2 2 2 2 -  -  -  -  -  -  -  3 3 3 2 

CO5  3 2 2 -  -  -  -  -  -  -  -  -  3 3 -  -  

CO6  -  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  

Course 

Correlation 

Mapping  

3  3  -  3  -  -  -  -  3  3  -  -  3  3  3  

 

2  

Correlation Levels:  3: High;    2: Medium;  1: Low  
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COURSE CONTENT:  

 
MODULE 1: INTRODUCT ION AND PHYSICAL LAYER                   (09 Periods)  

Network hardware, Network software, Reference models -  OSI, TCP/IP; Example networks ï 

Internet; Wireless LANs -  802.11.  

Physical Layer  -  Guided transmission media, Wireless transmission, Switching -  Circuit 

switching, Packet switching.  

 

MODULE 2: DATA LINK LAYER AND MEDIUM ACCESS CONTROL SUBLAYER (09 Periods)  

 

Data Link Layer : Data link layer design issues, Error detection and correction -  CRC, Hamming 

codes; Elementary data link protocols, Sliding  window protocols.  

Medium Access Control Sub layer : ALOHA, Carrier sense multiple access protocols, Collision 

free protocols, Ethernet, Data link layer switching -  Repeaters, Hubs, Bridges, Switches, Routers, 

Gateways.  

 

MODULE 3: NETWORK LAYER                       (09 

Periods)  

Network layer design issues, Routing algorithms -  Shortest path algorithm, Flooding, Distance 

vector routing, Link state routing, Hierarchical routing, Broadcast routing, Multicast routing, Any 

cast routing; Congestion control alg orithms, Network layer in the internet -  The IP version 4 

protocol, IP addresses, IP version 6, Internet control protocols, OSPF, BGP.  

 

MODULE 4: TRANSPORT LAYER                                 (09 

Periods)  

UDP ï Segment header, Remote procedure call, Re al- time transport protocols; TCP ï service 

model, Protocol, Segment header, Connection establishment, Connection release, Sliding 

window, Timer management, Congestion control.  

 

MODULE 5: APPLICATION LAYER                      (09 

Periods)  

Domain Name Sys tem (DNS) -  Name space, Domain resource records, Name servers; Electronic 

mail -  Architecture and services, User agent, Message formats, Message transfer, Final delivery; 

The World Wide Web -  Architectural overview, HTTP, FTP.  

 

 

Total Periods: 45  
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EXPE RIENTIAL LEARNING:  

 
LIST OF EXERCISES:  

 

1.   Implement the following data link layer framing methods.  

i)  Character count  

ii)  Character stuffing  

iii)  Bit stuffing  

2.   Implement the frame sorting technique used in buffers.  

3.   Design and develop a program to compute checksum fo r the given frame 1101011011 using 

CRC-12, CRC -16, and CRC -CCIP. Display the actual bit string transmitted. Suppose any bit 

is inverted during transmission. Show that this error is detected at the receiverôs end. 

4.   Implement Dijkstraôs algorithm to compute the shortest path for the given graph.  

 

 

 

 

 

 

5.   Develop a program to obtain routing table for each node using Distance Vector Routing 

Algorithm by considering the given subnet with weights indicating delay between Nodes.  

6.   Write a program to simulate flo w-based routing.  

7.   Write a program to simulate random early detection congestion control algorithm.  

8.   Using TCP/IP sockets, write a client -server program to open a file available in the server.  

9.   Write a program for congestion control using leaky bucket al gorithm.  

10.   Write a program for the Mail Client  

i)  POP Client: Gives the server name, user name and password retrieve the mails and 

allow manipulation of mail box using POP commands.  

ii)  SMTP Client: Gives the server name, send email to the recipient using SMTP 

commands.  

11.   Write a program for HTTP server to implement the commands -  GET, POST, HEAD and 

DELETE. The server must handle multiple clients.  

Exercises on Packet Tracer Simulator Tool:  

12.   a)  Study of basic network commands and network configuration commands.  

i) ping       ii) nslookup     iii) netstat       iv) ifconfig  

b)  Create a network topology and configure a networktopology with four PCs, two switches, 

and two routers .  

 

  

 
  

   

 
 

8 
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REFERENCE BOOKS :  

1.  Andrew S. Tanenbaum and David J. Wetherall, Computer Networks ,  Pearson, 5 th  Edition, 

2015.  

2.  A. Jesin, Packet Tracer Network Simulator ,Packt Publishing, 2014.  

 

SOFTWARE/TOOLS USED:  

1.  C/Python/Java  

2.  Network simulator tool -  Packet Tracer  

3.  Virtual Labs (Computer Networks Lab ï http://vlabs.iitb.ac.in/vlabs -dev/labs_loc al/ 

computer -networks/ labs/explist.php)  

 

ADDITIONAL LEARNING RESOURCES:  

1.  https://www.itprc.com/packet - tracers/  

2.  https://www.nsnam.org/docs/tutorial/html/  

3.  http://www.tcpipguide. com/free/t_OSIReferenceModelLayers.htm  

 

VIDEO LECTURES:  

1.  https://onlinecourses.nptel.ac.in/noc21_cs18/preview  

2.  https://www.coursera. org/learn/tcpip  

 

WEB RESOURCES:  

¶ https://www.cisco.com/c/en/us/solutions/small -

business/resourcecenter/networking/networking -basics.html  

¶ https://memberfiles.freewebs.com/00/88/103568800/documents/Data.And.Computer.C

ommunications.8e.WilliamStallings.pdf  

 

  

http://www.tcpipguide.com/free/t_OSIReferenceModelLayers.htm
https://onlinecourses.nptel.ac.in/noc21_cs18/preview
https://www.coursera.org/learn/tcpip
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PROGRAM CORE  

Course Code  Course Title  L T P S C 

22CS102003  DATA STRUCTURES  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides an overview of data structure concepts, arrays, 

stack, queues, trees,  and graphs. Discussion of various implementations of these data objects, 

programming styles, and run - time representations.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Understand the concept of Dynamic memory management, data types, algorithms, Big 

O notation.  

CO2.   Understand basic data structures such as arrays, linked lists, stacks and queues.  

CO3.   Solve problem involving graphs, trees and heaps.  

CO4.   Apply Algorithm for solving problems like sorting, searching, inse rtion and deletion of 

data.  

 

CO- PO- PSO Mapping Table:  
                             

 

Correlation Levels:      3: High;    2: Medium;       1: Low  

 

  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 2 -  -  -  -  -  -  -  -  -  -  3 -  -  -  

CO2  3 2 -  -  -  -  -  -  -  -  -  -  3 -  -  -  

CO3  3 3 3 -  -  -  -  -  -  -  -  -  3 -  -  -  

CO4  3 3 3 2 -  -  -  -  -  -  -  -  3 -  -  -  

Course 

Correlatio

n Mapping  

3  3  3  2  -  -  -  -  -  -  -  -  3  -  -  -  
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COURSE CONTENT  

MODULE 1 :  INTRODUCTION TO DATA STRUCTURES & STACK, QUEUE   (10 Hours)  

Introduction:  Introduction  to Data Structures, Basic Concepts and Notations, Abstract  Data  

Types,  Analysis and  Efficiency  of    Algorithms,  Time  and  Space  Complexity.  

Stack, Queue:  Stack,  Stack  operations,  Implementation  using  arrays,  applications  of  stack,  

Queue, Queue  operations, Implementation  using  arrays,  various  Queue  Structures,  applications  of  

queue.  

 

MODULE 2:  LINKED LISTS  (08 Hours)  

Linked  lists:  Single  linked  list,  double  linked  list,  circular  linked  list,  operations  on  linked  lists,  

Applications of Linked List.  

Implementation  of  stack  using  Pointers,  Implementation  of  Queue  using  Pointers.  

 

MODULE 3:  SEARCHING, SORTING & HASH TABLES  (08 Hours)  

Searching Techniques:  Linear Searc h, Binary Search and Fibonacci Search.  

Sorting Techniques:  Selection Sort, Insertion sort, Bubble sort, Merge Sort, Quick Sort, Heap 

sort, Radix Sort.  

Hash Tables:  Hash Functions, Collision Handling Schemes, Applications.  

 

MODULE 4:  TREES  (10 Hours)  

Tre es:  Vocabulary  and  Definitions,  Binary  Tree,  Implementation,  Binary  Tree  Traversal,  Binary  

Search Tree, Implementation, Balanced Search Trees: AVL Trees, Implementation, Splay Trees, 

Red-  Black  Trees.  

 

 MODULE 5:  GRAPH THEORY      (09 Hours)  

Graph  Theor y:  Graphs  Terminology,  Graph  ADT,  Data  Structures  for  Graphs -  Adjacency  Matrix  

Structure, Graph Traversals, Shortest Paths, Minimum Spanning Trees -  Primsô Algorithm, Kruskalôs 

Algorithm, Dijkstra's Algorithm, Floyd -Warshall Algorithm  

 

Experiential Learnin g  

 

1.   Demonstrate recursive algorithms with examples.  

2.   Develop a program to perform operations of a Stack and Queue using arrays.  

3.   Implement and perform different operations on Single, Double and Circular Linked Lists.  

4.   Develop a program to perform operat ions of Stack and Queue using Linked Lists  

5.   Develop programs to implement Stack applications.  

6.   Implement Circular Queues.  

7.   Implement various Searching techniques.  

8.   Develop programs for different Sorting techniques  

9.   Develop a program to represent a Tre e data structure.  

10.  Develop a program to demonstrate operations on Binary Search Tree.  

11.  Demonstrate Graph Traversal Techniques.  

12.  Develop a program to find Minimum cost Spanning tree.  
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RESOURCES  

 

TEXT  BOOKS:  

1.   Data  Structures  and  Algorithm  Analysis  in  C, Mark  Allen  Weiss,  Second  Edition,  2002,  

Pearson.  

2.   Introduction  to  Algorithms,  Thomas  H.  Cormen,  Charles  E. Leiserson,  Ronald  L.Rivest,  

Clifford  Stein, Third  Edition,  2010,  PHI.  

3.   Data  Structures  and  Algorithms  Made  Easy  by  Narasimha  Karumanchi,  2020,  Career 

Monk  Publications.  

 

REFERENCE  BOOKS:  

1.   Fundamental  of  Data  Structures  in  C, Horowitz,  Sahani,  Anderson -Freed,  Second  

Edition,  2008,  Universities Press.  

2.   Classic  Data  Structures,  Debasis  Samantha,  Second  Edition,  2009,  PHI  

 

VIDEO RESOURCES:  

1.   https://nptel.ac.in/courses/106102064  

2.   https://www.coursera.org/learn/data -structures  

3.   https://www.youtube.com/watch?v=zWg7U0OEAoE&list=PLBF3763AF2E1C572F  

 

  

WEB RESOURCES:  

1.   
https://www.geeksforgeeks.org/data -structures/  

2.   https://www.javatpoint.com/data -structure - tutorial  

3.   
https://www.tutorialspoint.com/data_st ructures_algorithms/data_structures

_basics.htm  

https://nptel.ac.in/courses/106102064
https://www.coursera.org/learn/data-structures
https://www.youtube.com/watch?v=zWg7U0OEAoE&list=PLBF3763AF2E1C572F
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PROGRAM CORE  

Course Code  Course Title  L T P S C 

22AI102001  OPERATING SYSTEMS  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: Operating Systems Operations; Process Sched uling; Process 

Synchronization, Deadlocks; Paging and Segmentation, Disk Scheduling; File Concepts, I/O 

Interface; Concepts of Protection and Security.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1  Analyze pe rformance of CPU scheduling algorithms  

CO2  Design solutions for process synchronization problems by using semaphores and 

monitors  

CO3  Devise solutions for deadlocks using deadlock handling mechanisms  

CO4  Solve memory management problems using page repla cement and disk scheduling 

algorithms  

CO5  Identify efficient file allocation methods for optimal disk utilization & analyse services 

of I/O subsystems and mechanisms of security & protection  

CO6  Work independently to solve problems with effective communi cation  

 

CO- PO- PSO Mapping Table:  

Course 
Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  2 3 2 2 2 -  -  -  -  -  -  -  3 -  -  2 

CO2  2 2 3 -  2 -  -  -  -  -  -  -  3 -  -  2 

CO3  2 2 3 -  2 -  -  -  -  -  -  -  3 -  -  2 

CO4  2 2 3 -  2 -  -  -  -  -  -  -  -  -  3 2 

CO5  3 3 -  3 -  -  -  -  -  -  -  -  3 -  -  2 

CO6  -  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  

Course 
Correlati

on 
Mapping  

2  2  3  3  2  -  -  -  3  3  -  -  3  -  3  2  

Correlation Levels:  3: High;   2: Medium;1: Low  
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COURSE CONTE NT  

 
Module 1  INTRODUCTION TO OPERATING SYSTEM AND 

PROCESS MANAGEMENT  

(08 Periods)  

Introduction:  Definition, Operating System Structure and Services, System Calls.  

Process Management : Process Scheduling, Process Control Block, Inter Process 

Communication , Threads, Multithreading Models, CPU Scheduling Criteria, Scheduling 

Algorithms, Multiprocessor Scheduling.  

 

Module 2  PROCESS SYNCHRONIZATION AND DEADLOCKS  (10 Periods)  

Process Synchronization:  Critical Section Problem, Petersonôs Solution, Synchronization 

Hardware, Semaphores, Synchronization Problems, Monitors.  

Deadlocks:  System Model, Deadlock characterization, Methods for handling deadlocks, 

Prevention, Detection, Avoidance, Recovery from deadlock.  

 

Module 3  MEMORY MANAGEMENT AND SECONDARY STORAG E (10 Periods)  

Memory Management : Swapping, Contiguous Allocation, Paging, Segmentation, 

Segmentation with Paging.  

Virtual Memory : Demand Paging, Page Replacement Algorithms, Copy -on -Write, Thrashing.  

Secondary Storage Structure : Overview of Mass Storage  Structure, Disk Structure, Disk 

Scheduling, Disk Management.  

 

Module 4  FILE AND I/O SYSTEMS  (08 Periods)  

File System : File concept, Access Methods, Directory Structure, File System Structure, i -node, 

File System Implementation, Directory Implementation , Allocation Methods.  

I/O System : I/O Hardware, Application I/O Interface, Kernel I/O subsystem.  

 

Module 5  PROTECTION AND SECURITY  (09 Periods)  

Protection:  Goals, Principles, Domain of Protection, Access Matrix, Implementation of Access 

Matrix, Access Control, Revocation of Access Rights.  

Security:  Security Problem, Program Threats, System and Network Threats, User 

Authentication, Implementing Security Defenses, Firewalling to Protect Systems and Networks, 

Computer -Security Classifications.  

Total Peri ods: 45  
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EXPERIENTIAL LEARNING  

 
1.  a) Write a program to implement Process System Calls.  

 b) Write a program to implement I/O System Calls.  

2.  Write a program to implement named and unnamed pipes.  

3.  Demonstrate File Permissions.  

4.  Analyze the foll owing CPU Scheduling Algorithms:  

a) FCFS b) SJF (Preemptive) c) Priority d) Round Robin  

5.  Design solutions for the following synchronization problems:  

a) Producer Consumer Problem b) Dining Philosophers Problem.  

6.  Design Bankerôs Algorithm for Deadlock Avoidance. Find the safe sequence. If Maximum 

request of any one process is changed, detect whether a deadlock has occurred or not. 

Consider the number of resources are three and Jobs are five.  

7.  Implement the following Algorithms:  

a) First Fit     b) B est Fit     c) Worst Fit  

8.  Implement the following Page Replacement Algorithms  

a) FIFO     b) LFU     c) LRU    d) Optimal  

9.  Implement the following Disk Scheduling Algorithms  

a) FCFS     b) SSTF     c) SCAN     d) CSCAN  

10.  Implement the following fi le allocation strategies:  

a) Contiguous Allocation     b) Linked Allocation  

    

RESOURCES  
TEXT BOOKS:  

1.   Abraham Silberschatz, Peter Baer Galvin and Greg Gagne, Operating System Concepts, 

Wiley India Edition, 9th Edition, 2016.  

REFERENCE BOOKS:  

1.   William Stallings, Operating Systems, Internals and Design Principles, Pearson Education, 

7th Edition, 2013.  

2.   Andrew S. Tanenbaum, Modern Operating Systems, PHI, 3rd Edition, 2009.  

 

SOFTWARE/TOOLS:  

1.   Software: Windows, Linux OS, Fedora OS, Ubuntu OS  

  

VIDEO L ECTURES:  

1.   https://onlinecourses.nptel.ac.in/noc21_cs72/preview  

2.   https://www.udemy.com/course/operating -systems - from -scratch -part1/  

 

WEB RESOURCES:  

1.   Operating -systems · GitHub Topics · GitHub  

2.   Operating System Introduction (w3schools .in)  

3.   What is Operating System (OS)? Defintion and Functions -  javatpoint  

4.   Operating System Tutorial -  GeeksforGeeks  

 

 

 

https://onlinecourses.nptel.ac.in/noc21_cs72/preview
https://www.udemy.com/course/operating-systems-from-scratch-part1/
https://github.com/topics/operating-systems
https://www.w3schools.in/operating-system/intro
https://www.javatpoint.com/operating-system
https://www.geeksforgeeks.org/operating-systems/
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PROGRA M CORE  

Course  Code  Course  Title  L T P S C 

22EC104009  DIGITAL  SIGNAL  PROCESSING  2 -  2 4 4 

Pre - Requisite  Signals  and  Systems  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides an analysis on Continuous and discrete signals 

and se quences; systems ; DFT and FFT algorithms for the analysis of discrete sequences; design 
and realization of Digital IIR and FIR filters.  

 

COURSE  OUTCOMES: After  successful  completion  of  this course,  the  students  will  be able  to:  

CO1  Analyze  discrete - time  systems  using  suitable  transforms.  

CO2  Apply  Discrete  and  Fast  Fourier  Transforms  to  analyze  the  response  of  linear  systems.  

CO3  Design  IIR  and  FIR digital  filters  by  applying  transformation  and  windowing  Techniques.  

CO4  Realize  IIR  and  FIR digital  fil ters  using  various  structures.  

CO5  Work  independently  and in  teams  to  solve  problems  with  effective  communication.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific  

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 3 -  2 1 -  -  -  -  -  -  -  -  3 -  

CO2  3 2 -  2 3 -  -  -  -  -  -  -  -  3 -  

CO3  3 2 3 2 2 -  -  -  -  -  -  -  -  3 -  

CO4  3 -  -  -  -  -  -  -  -  -  -  -  -  3 -  

CO5  -  -  -  -  -  -  -  -  3 3 -  -  -  3 -  

Course 

Correlati

on 

Mapping  

3  3  3  2  3  -  -  -  3  3  -  -  -  3  -  

 

Correla tion Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  FREQUENCY  ANALYSIS  OF DISCRETE  TIME  SIGNALS  (06  Periods)  

Fourier series for DT periodic signal and power density spectrum, the Fourier transform  of DT 

aperiodic signals, convergence  of the Fourier transform and energy density  spectrum,  Solution  

for  difference  equations  of digital  filters  using  Z- transforms.  

 

Module  2:  DISCRETE  AND  FAST  FOURIER  TRANSFORMS  (07  Periods)  

Discrete  Fourier  Transforms  (DFT):  Properties  of  DFT,  linear  fil tering  methods  based  on DFT, 

frequency  analysis of  signals  using  DFT. 

Fast Fourier transforms (FFT): Radix -2 Decimation in time (DIT) and Decimation in  

frequency (DIF) FFT  algorithms.  

 

Module  3:  IIR  FILTER  DESIGN  (06  Periods)  

Design of IIR digital filte rs from analog filters - IIR filter design by approximation of  derivatives, 

impulse invariance and bilinear transformation. Characteristics of commonly  used  analog  filters,  

Frequency  transformations.  

 

Module  4:  FIR  FILTER  DESIGN  (06  Periods)  

Symmetric  and  anti - symmetric  FIR filters,  Design  of  linear  phase  FIR digital  filters  using  

windows -  Barlett,  Blackman,  Hamming  and  Hanning.  Frequency  sampling  technique.  

 

Module  5:  REALIZATION  OF DISCRETE - TIME  SYSTEMS  (05  Periods)  

Structural  realization  of  IIR  Syste ms -direct,  cascade  and  parallel  form  structures.  

Structural realization of FIR Systems - direct, cascade - form structures and Lattice  

structures.  

Total  Periods:  30  

   

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

1.  Introduction  to  Code  Composer  Studio  and  Digi tal  Signal  Processor.  

2.  Verify  linear  convolution  of  aperiodic  sequences using  CCS on  DSP processors  and  also  

verify  using  MATLAB.  

3.  Verify  the  circular  convolution  on  Periodic  sequences  using  CCS on  DSP processors  and  

also verify using MATLAB.  

4.  Ver ify N -point DFT & IDFT using CCS on DSP processors and also verify using  MATLAB.  

5.  Verify  N-point  FFT algorithm  using  CCS on  DSP processors  and  also  verify  using  MATLAB.  

6.  Find  the  frequency  response  of  analog  Butterworth  prototype  filters  (LP/HP/BP/BR )  using  

MATLAB.  

7.  Find  the  frequency  response  of  analog  chebyshev  prototype  filters  (LP/HP/BP/BR)  using  

MATLAB.  

8.  Design  FIR filter  (LP/HP/BP/BR)  using  following  windowing  techniques  with  MATLAB 

1.  Barlett  window  

2.  Blackman  window  
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9.  Design  FIR filter  (LP/ HP/BP/BR)  using  following  windowing  technique  with  MATLAB 

1.  Hamming  window  

2.  Hanning  window  

10.  Design  FIR filter  (LP/HP/BP/BR)  using  Frequency  sampling  technique  with  MATLAB.  

11.  Implement  IIR  Butterworth  filter  (LP/HP/BP/BR)  using  bilinear  transformation  techniques  

with  MATLAB.  

12.  Implement IIR Chebyshev filter (LP/HP/BP/BR) using impulse - invariance  transformation  

techniques  with  MATLAB.  

 

PROJECT  BASED  LEARNING  

1.  Voice  biometric  speaker  recognition  

2.  Identification  of  Musical  Instruments  

3.  Speake r recognition  system  based  on  MFCC 

4.  Disease  detection  based  on  ECG 

5.  Implementation  of  5-Band  Audio  Equalizer  in MATLAB  

(Note: Itôs an indicative one. The course instructor may change the activities and the same shall 

be reflected in course handout.)  

 

RESOURCES  

 

TEXT BOOKS:  

1.  J. G. Proakis  and  D.G.  Manolakis,  ñDigital  Signal  Processing:  Principles,  Algorithms  

and  Applications, ò Prentice  Hall,  Fourth Edition,  2007.  

2.  B.Venkataramani,  M. Bhaskar,  ñDigital  Signal  Processors  ï Architecture,  Programmi ng  

and  Applications, ò TATA McGraw  Hill,  Second Edition,  2010.  

 

REFERENCE  BOOKS:  

1.  Alan.  V.  Oppenheim,  Ronald.W.  Schafer  and  John.R.  Buck,  ñDiscrete-Time  Signal  

Processing,ò Pearson  Education,  Second  Edition,  2006.  

2.  Emmanuel  C. Ifeachor&  Barrie.  W.  Jervis,  ñDigital  Signal  Processing ,ò Pearson  Education  

/ Prentice  Hall,  Second  Edition,  2002.  

 

VIDEO  LECTURES:  

1.  https:// www.digimat.in/nptel/courses/video/117102060/L01.html  

2.  https://archive.nptel.ac.in/courses/108/105/108105055/  

3.  https:// www.coursera.org/specializations/digital īsignalīprocessing 

4.  https:// www.coursera.org/learn/dsp1  

 

Web  Resources:  

1.  https:// www.t utorialspoint.com/digital_signal_processing/digital_signal_processing_usefu

l_  resources.htm  

 

http://www.digimat.in/nptel/courses/video/117102060/L01.html
https://archive.nptel.ac.in/courses/108/105/108105055/
http://www.coursera.org/specializations/digital
http://www.coursera.org/learn/dsp1
http://www.tutorialspoint.com/digital_signal_processing/digital_signal_processing_useful_
http://www.tutorialspoint.com/digital_signal_processing/digital_signal_processing_useful_
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC103011  VLSI  SYSTEM  DESIGN  3 -  -  4 4 

Pre - Requisite  Digital  Design.  

Anti - Requisite  -  

Co- Requisite  -  

 

COUR SE DESCRIPTION: This course provides a detailed discussion on Logic Families; CMOS 

Technology; Stick Diagrams and Layouts; Subsystem design; Programmable Interconnect 
structures; Memories.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  stud ents  will  be able  to:  

CO1  
Analyze  logic  families,  steady  state  and  dynamic  characteristics  of  CMOS, to  improve  
performance  characteristics  of  digital  ICs.  

CO2  Analyze  electrical  properties  of  MOS circuits  for  VLSI/ULSI  chip fabrication.  

CO3  
Develop stic k diagrams and layouts of CMOS circuits for miniaturization by analyzing  gate  
delays  and  scaling  effects.  

CO4  
Design subsystems for High speed digital electronics to compensate tradeoff among  

area,  speed  and power  requirements  

 

CO- PO Mapping Table:  

Cours e 

Outcomes  

Program Outcomes  

Program  

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO2  3 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO3  3 2 3 2 -  -  -  2 -  -  -  -  3 -  -  

CO4  3 2 3 2 -  1 1 2 -  -  -  -  3 -  -  

Course 

Correlati

on 

Mapping  

3  3  3  2  -  1  1  2  -  -  -  -  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  DIGITAL  LOGIC  FAMILIES  (08  Periods)  

Introduction to logic families, RTL, DTL, Transistor -Transistor logic, E mitter Coupled  Logic,  I 2L, 

CMOS logic, CMOS  steady state  and  dynamic  electrical  behavior.  

 

Module  2:  FABRICATION  AND  ELECTRICAL  PROPERTIES  OF MOS  (10  Periods)  

Fabrication  Process  for  NMOS and  CMOS technology,  Basic  Electrical  Properties  of  MOS:  Ids ï 

Vds relationships,  Second  order  effects  of  MOSFETs-Latch  up,  Hot  carrier  Effects,channel  length  

modulation,  Threshold  Voltage  VT, gm , gds and  Ȓ0;  Pass Transistor,  NMOS inverter, Pull  up to  

pull  down  ratio for  an  NMOS inverter,  CMOS Inverter.  

 

Module  3  CMOS  CIRCUIT  DESIGN  PROCESS  (10  Periods)  

VLSI design flow, MOS layers, stick diagrams, NMOS design style, CMOS design style,  lambda 

based desig n rules, layouts for inverters, sheet resistance, capacitances of  layers,  Gate  delays, 

Delay  estimation,  Scaling, Limitations  of  Scaling.  

 

Module  4  SUB  SYSTEM  DESIGN ï I  (08  Periods)  

Adders ï Transmission based Adder, Carry look -ahead adder, Manchester carry chain  adder,  

Carry  Skip  Adder,  Carry  Select  Adder;  Barrel  Shifter,  Multipliers  ï Array  Multiplier,  Booth  

Multiplier;  ALUs.  

 

Module  5  SUB  SYSTEM  DESIGN  ï II  (09  Periods)  

Counters -  Synchronous and Asynchronous Counter; High Density Memory Elements -  Design 

Approach, FPGAs, Programmable Interconnect structures  -  Fusible links, Antifuse  via  link,  UV 

Erasable,  Electrically  Erasable;  CPLDs, Cell  based  Design  Methodology.  

Total  Periods:  45  

   

PROJECT  BASED  LEARNING:  

Projects  relevant  to  the  contents  of  the  course  will  be provided  by  the  course  instructor  at  the  

beginning.  

1.  FPGA Implementation  of  Matrix  Vector  Multiplication  Using  Xilinx  System  generation.  

2.  Image  and  Video Processing  applications  using  Xilinx  System  generation.  

3.  Chip  design  for  Turbo  Encoder  module  for  In  vehicle  system.  

(Note: Itôs an indicative one. The course instructor may change the activities and the same  shall  

be reflected  in  course  handout.)  
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RESOURCES  

 

TEXT BOOKS:  

1.  Kamran  Eshraghian,  Douglas  A. Pucknell  and  sholeh  Eshraghian,  Essentials  of  VLSI  Circuits  

and  Systems, PHI,  2005.  

2.  Morris  Mano, Digital  Design,  Prentice  Hall,  3rd  Edition,  2003  

 

REFERENCE  BOOKS:  

1.  John  F.Wakerly,  Digital  Design  Principles  & Practices,  Pearson  Education  Asia,  4 th  Edition,  

2008.  

2.  John  M. Rabaey,  Digital  Integrated Circuits:  A Design  Perspective,  PHI,  2nd  Edition,  

 

VIDEO  LECTURES:  

1.  https:// www.youtube.com/watch?v=9SnR3M3CIm4  

2.  https:// www.digimat.in/nptel/courses/video/108107129/L01.html  

3.  https:// www.youtube.com/watch?v=Y8FvvzcocT4  

 

Web  Resources:  

1.  https:// www.tutorialspoint.com/vlsi_design/vlsi_design_useful_resources.htm  

2.  https://ocw.mit.edu/courses/6 -374 -analysis -and -design -of -digital - integrated -circuits - fall -  

2003/pages /lecture -notes/  

  

 

  

http://www.youtube.com/watch?v=9SnR3M3CIm4
http://www.digimat.in/nptel/courses/video/108107129/L01.html
http://www.youtube.com/watch?v=Y8FvvzcocT4
http://www.tutorialspoint.com/vlsi_design/vlsi_design_useful_resources.htm
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC101012  COMPUTER  ORGANIZATION  3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course describes Basic structure and operation of a digital 

computer; Organization and functional principles of the arithmetic and logic unit, control unit, 

memory unit and I/O unit; Concepts of pipelining and parallel processing techniques; Multicore 
computers.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  
Analyze  computer  arithmetic  algorithms  for  fixed -point  and  floating -point  binary  

operations.  

CO2  
Analyze  the  architecture,  organization  and  functions  of  the  components  of  a digital  
computer.  

CO3  
Design  digital  circu its  for  the  given  functional  description  of  micro -operations  and  memory  

elements.  

CO4  
Investigate the performance of memory systems, I/O systems, pipelined processors and  

multiprocessors  to  evaluate  the  cost -performance  trade -offs.  

 

CO- PO- PSO Mapping Tab le:  

Course  

Outcomes  

Program Outcomes  

Program  

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO2  3 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO3  1 2 3 -  -  -  -  -  -  -  -  -  3 -  -  

CO4  3 2 -  -  -  -  -  -  -  -  -  -  3 -  -  

Course 

Correlati

on 

Mapping  

3  3  3  -  -  -  -  -  -  -  -  -  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  COMPUTER ARITHMETIC &  REGISTER TRANSFER AND 

MICROOPERATIONS  

(09  Periods)  

Computer  Arithmetic :  Fixed  point  representation,  Floating  point  representation,  Addition  and  

subtraction,  Binary  multiplication  algorithms  (Booth Algorithm).  

Register  Transfer  and  Microoperations :  Register  transfer,  Bus  and  memory  transfers, 

Arithmetic microoperations, Logic microo perations, Shift microoperations,  Arithmetic  logic  shift  

unit.  

 

Module  2:  BASIC  COMPUTER  ORGANIZATION  AND  DESIGN  (08  Periods)  

Instruction  codes, Computer registers, Computer instructions, Instruction  formats,  Addressing  

modes,  Timing  and  control,  Instru ction  cycle,  Input -Output  and  Interrupt.  

 

Module  3:  MICRO  PROGRAMMED  CONTROL  AND  INPUT - OUTPUT  

ORGANIZATION  

(10  Periods)  

Micro Programmed Control : Control memory, Address sequencing, Design of control  unit,  

Hardwired  control, Micro  programmed  control.  

In put - Output Organization : Peripheral devices, Input -Output interface, Modes of  transfer, 

Priority interrupt ï Daisy chaining priority, Parallel priority interrupt, Priority  encoder;  Direct 

Memory  Access,  Input -Output  Processor  ï CPU- IOP communication.  

 

Mo dule  4:  THE  MEMORY  SYSTEM  (09  Periods)  

Semiconductor RAM memories ï Internal organization, Static memories, Dynamic RAMs,  

Synchronous  and  Asynchronous  DRAMs,  Structure  of  larger  memories;  Read-only  memories,  

Cache  memories  ï Mapping  functions.  

 

Module  5 :  PIPELINE AND VECTOR PROCESSING,  

MULTIPROCESSORS,  MULTICORE  COMPUTERS  

(09  Periods)  

Pipeline  and  Vector  Processing:  Parallel  processing,  Pipelining,  Instruction  pipeline,  

Vector  processing,  Array  processors.  

Multiprocessors:  Characteristics  of  multiproces sors,  Interconnection  structures,  Inter -  

processor  arbitration.  

Multicore  Computers:  Hardware  performance  issues,  Software  performance  issues,  Multicore  

organization,  Intel Core i7 -990X.  

Total  Periods:  45  
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EXPERIENTIAL LEARNING  

1.  Describe  the  regis ter  reference  instructions.  

2.  Draw a timing diagram assuming that SC is cleared to ó0ô at the time T4 if control signal  

D4  is active  D4   D4  is activated  with  the  positive  clock  transmission  associated  

with  T1.  

3.  1.  Explain  how  registers  are  con nected  to  common  bus  in  the  computer with  a neat  

  diagram.  

2.  List  various  types  of computer  instructions  and  give  examples  to  each  category.  

4.  Explain about address sequencing in micro programmed control unit with an  example.  

5.  Explain  types  of  inter rupts  with  examples.  

6.  Write  a note  on  Direct  Memory  Access (DMA).  

7.  Explain  about  CPU- IOP communication.  

8.  Distinguish  between  parallel  processing  and  pipelining  processing.  

9.  Discuss  about  the  Register  transfer  with  symbols  and  examples.  

10.  Design  a 4-bit  arithmetic  logic  shift  unit.  

(Note:  Itôs an indicative  one.  The  course  instructor  may  change  the  activities  and  the same  shall  

be reflected  in  course  handout.)  

RESOURCES  

TEXT BOOKS:  

1.  
M.  Morris  Mano,  Rajib  Mall,  Computer  System  Architecture ,  Revised  3rd  Edition,  Pearson  
Education,  2017.  

2.  CarlHamacher,  ZvonkoVranesic, SafwatZaky,Naraig Manjikian, Computer  Organization  and  

Embedded Systems ,  6th  Edition,  McGraw  Hill,  2012.  

 

REFERENCE  BOOKS:  

1.  William Stallings, Computer Organization and Architecture: Designing  for  Performance ,

 11 th  Edition,  Pearson  Education,  2018.  

2.  
Andrew S. Tanenbaum, Todd Austin, Structured Computer Organization , 6 th Edition, 
Pearson,  2016.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/106105163/  

2.  Bilkent  Online  Courses,  Bilkent  University,  Lectures  by  William  Sawyer,  https:// www.  

youtube.com/watch?v=CDO28Esqmcg  

3.  Lecture  -1 Introduction  to  Computer  Architecture  -  YouTube  

4.  NPTEL :  NOC:Computer  Architecture  and  Organization  (Computer  Science  and  

Engineering)  (digimat.in)  

 

Web  Resources:  

1.  https:// www.geeksforgeeks.org/last -minute -notes -computer -organization/  

2.  https:// www.javatpoint.com/computer -organization -and -architecture - tutorial  

  

 

http://www/
https://www.youtube.com/watch?v=4TzMyXmzL8M
https://www.digimat.in/nptel/courses/video/106105163/L01.html
https://www.digimat.in/nptel/courses/video/106105163/L01.html
https://www.digimat.in/nptel/courses/video/106105163/L01.html
http://www.geeksforgeeks.org/last-minute-notes-computer-organization/
http://www.javatpoint.com/computer-organization-and-architecture-tutorial
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC104013  MICROCONTROLLER  AND INTERFACING  3 -  2 4 5 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: 8051 Microcontroller -  Architecture, programming, interrupts and 

applications  

 

COURSE  OUTCOMES:  After  successful  completion  of  this  course,  the  students  will  be able  to:  

CO1  
Analyze  various  components  of  a comput er  system  and  criterion  for  choosing  a 

microcontroller  for  realizing a  prototype.  

CO2  
Analyze  Architectural  features  and  Instruction  Set  of  8051  for 

control  applications.  

CO3  
Develop  Programs  at  Assembly  level  using  various  on  Chip resources  for realizin g Medium  
Scale  Applications.  

CO4  
Design microcomputer -based systems with the knowledge of Interfaces and  Peripherals  

with 8051  to  solve  various  engineering  problems.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program  

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO2  3 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO3  3 2 3 -  -  1 -  -  -  -  -  -  3 -  -  

CO4  3 2 3 1 -  1 -  1 -  -  -  -  3 -  -  

Course 

Correlati

on 

Mapping  

3  3  3  1  -  1  -  1  -  -  -  -  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION  TO  MICROCONTROLLERS  (09  Periods)  

Major components of a computer system, Role of CPU, Major Components & Purpose,  

Microprocessors  Vs Microcontrollers,  Concept  of  Embedded  Systems,  Criterion  for  considering  a 

Microcontroller.  

 

Module  2:  ARCHITECTURE  OF 8051  (09  Periods)  

Compare various members of 8051 Family, 8051 Architecture, Register Organization ï General  

& Special  purpose,  Pin out  details,  Extended  mode  (External  Memory  Interfacing),  Timing  

details,  I/O  ports  functions,  Internal  Memory  organization.  External  Memory (ROM  & RAM) 

interfacing.  

 

Module  3:  PROGRAMMING  8051  AT  ASSEMBLY  LEVEL  (09  Periods)  

Addressing  Modes,  Data  Transfer  instructions,  Arit hmetic  instructions,  Logical  instructions,  

Branch  instructions,  Bit  manipulation  instructions.  Simple  Assembly  language  program  

examples  (without  loops) to  use  these  instructions.  

 

Module  4:  PROGRAMMING  ON - CHIP  RESOURCES  AT  ASSEMBLY  

LEVEL  

(09  Periods)  

8051 Timers and Counters ï Operation and Assembly language programming to  generate a 

pulse using Mode -1 and a square wave using Mode -2 on a port pin. 8051  Serial Communication -  

Basics of Serial Data Communication, RS -232 standard, 9 pin  RS232 signals, Simpl e Serial Port 

programming in Assembly and C to transmit a  message  and to  receive data  serially.  

 

Module  5:  8051  INTERFACING  (09  Periods)  

8255 Introduction,  Interfacing 8051 to : LED, 7 ïSegment display, LCD, Keyboard,  ADC,  DAC,  

Sensor  Interfacing,  Relay,  DC Motor, Stepper  Motor.  

Total  Periods:  45  

  

EXPERIENTIAL LEARNING  

1.  Arithmetic  operations  using  internal  and  external  memory.  

2.  Programs  using  special  instructions  like  SWAP, bit/byte,  set/  reset  etc.  

3.  Bank  Switching  & Branch  operations.  

4.  Time r Programming.  

5.  Serial  communication  programming  

6.  Program  related  with  handling  external  interrupts  

7.  Interface  LCD.  

8.  Interfacing  LED. 

9.  Interfacing  of  matrix  keypad.  

10.  Interfacing  of  ADC.  

11.  Interfacing  of  multi  digit  7 segment  displays.  
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12.  Interfacing  of  stepper  motor  and  DC motor.  

13.  Interfacing  of  DAC.  

 

PROJECT  BASED  LEARNING  

 

1.  GPS tracker  and  alcohol  detector  with  engine  locking  system  using  GSM. 

2.  SMS based  LPG gas  leakage  detection system using  GSM. 

3.  RFID  Based  Attendan ce System  with  SMS indication  using  GSM modem.  

4.  Microcontroller  based  Line  Follower  Robot.  

5.  Microcontroller  based  Moving  Message  Display  On LCD.  

6.  Low -cost  LPG leakage  detector  with  buzzer  indication  using  Microcontroller.  

7.  Fingerprint  based  att endance  management  system.  

8.  SMS based  Fire  detection  system  using  Smoke  and  Temperature  sensor.  

9.  Low -Cost  Alcohol  detector  with  buzzer indicator  mini  project  using  8051.  

10.  Voice  Operated Home  Appliance  Control  System.  

(Note: Itôs an indicative one. The course instructor may change the activities and the same shall 

be reflected in course handout.)  

 

RESOURCES  

TEXT BOOKS:  

1.  Muhammad  Ali  Mazidi  and  Janice  Gillespie  Mazidi  and  Rollin  D.  McKinlay,  ñThe 8051  

Microcontroller  and  Embedded  Systems -using  assembly  and  C,ò PHI,  2006/  Pearson  2008  

 

REFERENCE  BOOKS:  

1.  Kenneth  J. Ayala,  ñThe 8051  Microcontroller -Architecture,  Programming  & Applications ò, 

3 rd  Edition,  Cengage  learning,  June  2004.  

 

VIDEO  LECTURES:  

1.  Lecture  1 Introduction  -  YouTube  

2.  Introduction  to  8051  Microcontroller  |  Part  1 | Bharat  Acharya  Education  -  YouTube  

3.  Lecture  3 Introduction  (Contd.)  -  YouTube  

4.  Lecture  26  :  8051  Microcontroller(Contd.)  -  YouTube  

5.  Lecture  39  :  8051  Programming  Examples  (Contd.)  -  YouTube  

 

Web  Resources:  

1.  8051  Microcontroller  Mini  Projects  -  Matlab  Projects  |  Matlab  Project  |  Best  IEEE Matlab  
Projects  

2.  8051  Microcontroller  Projects  List  from  Microtronics  (projectsof8051.com)  

3.  Microcontrollers  -  8051  Architecture  (tutorialspoint.com)  

4. 8051  MicroController  -  javatpoint  

 

https://www.youtube.com/watch?v=o6W0opScrKY&list=PLuv3GM6-gsE01L9yDO0e5UhQapkCPGnY3
https://www.youtube.com/watch?v=2-geyR_aM28
https://www.youtube.com/watch?v=Pok-xKXVVog&list=PLuv3GM6-gsE01L9yDO0e5UhQapkCPGnY3&index=3
https://www.youtube.com/watch?v=5V3N1SYgVhQ&list=PLuv3GM6-gsE01L9yDO0e5UhQapkCPGnY3&index=26
https://www.youtube.com/watch?v=NhurqshD0HA&list=PLuv3GM6-gsE01L9yDO0e5UhQapkCPGnY3&index=39
https://matlabprojects.org/8051-microcontroller-mini-projects/
https://matlabprojects.org/8051-microcontroller-mini-projects/
https://www.projectsof8051.com/microcontroller-based-project-list/
https://www.tutorialspoint.com/microprocessor/microcontrollers_8051_architecture.htm
https://www.javatpoint.com/embedded-system-8051-microcontroller
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 PROGRAM CORE       

Course Code  Course Title  L T P S C 

22CS102005    DATABASE MANAGEMENT SYSTEMS  3 -  2 -  4 

 

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  
 

PSO4  

CO1  3 3 3 -  -  -  -  -  -  -  -  -  3 -  3 -  

CO2  3 3 -  -  -  -  2 -  -  -  -  -  3 -  3 -  

CO3  3 3 3 -  -  -  -  -  -  -  2 -  3 -  3 -  

CO4  2 3 3 -  -  -  -  2 -  -  -  -  3 -  -  -  

CO5  3 3 3 -  -  -  -  -  -  -  -  -  3 -  -  -  

Course 

Correlati

on 

Mapping  

3  3  3  -  -  -  2  2  -  -  2  -  3  -  3  

-  

Correlati on Levels:  3: High;    2: Medium;   1: Low  

 

  

Pre - Requisite  -  

Anti - Re quisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: Introduction to database systems; Database design; Relational model; 

Relational algebra; SQL queries; Constraints and triggers; PL/SQL; Schema refinement and normal 

forms; Transaction management; Concurrency  control; Overview of storage and indexing.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Apply the concepts of ER -modelling and normalization to design viable data models for a 

given problem.  

CO2.   Formulate relati onal database schemas, apply suitable integrity constraints, for querying 

databases.  

CO3.   Use SQL to store, query, and manipulate data in relational databases.  

CO4.   Develop PL/SQL blocks to centralize database applications for maintainability and 

reusability.  

CO5.   Analyze transaction processing, concurrency control and storage methods for database 

management.  
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COURSE CONTENT  

Module 1:  INTRODUCTION TO DATABASE SYSTEMS AND DATABASE 

DESIGN  

(09 Periods)  

Introduction to Database Systems : Database system applications, Purpose of database 

systems, View of data -  Data abstra ction, Instances and schemas, Data models; Database 

languages -  Data Definition Language, Data Manipulation Language; Database architecture, 

Database users and administrators.  

Introduction to Database design : Database design and ER diagrams, Entities, att ributes 

and entity sets, Relationships and relationship sets, Additional features of ER model, 

Conceptual Design with ER model.  

Module 2:  RELATIONAL MODEL, RELATIONAL ALGEBRA AND TUPLE 

CALCULUS  

(08 Periods)  

Relational Model : Creating and modifying relati ons, Integrity constraints over relations, 

Enforcing integrity constraints, Querying relational data, Logical database design, 

Introduction to views, Destroying/altering tables and views.  

Relational Algebra and Tuple calculus : Preliminaries, Relational Al gebra operators and 

tuple calculus.  

Module 3  SQL AND PL/SQL  (09 Periods)  

SQL : Form of basic SQL query, Nested queries, Aggregate operators, Null values, Complex 

integrity constraints in SQL, Triggers and active databases.  

PL/SQL : Generic PL/SQL block, PL /SQL data types, Control structure, Procedures and 

functions, Cursors, Database triggers.  

Module 4  SCHEMAREFINEMENTANDTRANSACTIONS  (10 Periods)  

Schema Refinement : Problems caused by redundancy, Decompositions, Problems related 

to decomposition, Functiona l dependencies, Reasoning about FDs, First normal form, Second 

normal form, Third normal form, Boyce -Codd normal form, Multivalued dependencies, Fourth 

normal form, Join dependencies, Fifth normal form.  

Transactions : Transaction concept, Transaction atomic ity and durability, Concurrent 

Executions ï Serializability, Recoverability, Implementation of isolation, Testing for 

serializability.  

 

Module 5  CONCURRENCYCONTROL,STORAGEANDINDEXING  (09 Periods)  

Concurrency Control : Lock Based Protocols, Timestamp Base d Protocols, Validation Based 

Protocols, Multiple Granularity, Deadlock Handling.  

Storage and Indexing : Data on external storage, File organizations and indexing ï Clustered 

indexes, Primary and secondary indexes; Index data structures ï Hash based indexin g, Tree 

based indexing; B and B+ Trees,  Comparison of file organizations.  

 

Total Periods: 45  
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EXPERIENTIAL LEARNING  

LIST OF EXERCISES:  

Week 1: 

Design and analyze an ER Model for the following use case. 

The Library Management System database keeps track of readers with the following 
considerations ï 

¶ The system keeps track of the staff with a single point authentication system comprising 

login Id and password.  

¶ Staff maintains the book catalog with its ISBN, Book title, price(in INR), category(novel, 

gen eral, story), edition, author Number and details.  

¶ A publisher has publisher Id, Year when the book was published, and name of the book.  

¶ Readers are registered with their user_id, email, name (first name, last name), Phone 

no (multiple entries allowed), com munication address. The staff keeps track of readers.  

Choose appropriate Entities and attributes and relationships and draw the complete ER 

diagram.  

 

Week 2: 

a)  Implement Data Definition Language commands -Create, Alter, Drop, Truncate, and 

Rename. 

b)  Implement Data Manipulation Language commands - Insert, Select, Update, and Delete. 

c)  Implement Single Row functions - Character, Numeric and Date functions. 

 

Week 3: 

Implement various types of integrity constraints - NOT NULL constraint, DEFAULT constraint, 

UNIQUE constraint, PRIMARY key, FOREIGN key, CHECK constraint. 

 

Week 4: 

a)  Implement group functions with different operators such as aggregate operators, group 

by, having and order by. 

b)  Implement nested and correlated nested queries using set operators and set comparison 

operators. 

 

Week 5: 

a)  Creation of views, synonyms, sequence, indexes and save point. 

b)  Implement various types of joins - outer join and inner join. 

 

Basic PL/SQL: 

Week 6:Construct PL/SQL block for the following. 

a)  To determine whether a number is palindrome 

b)  To determine whether a number is an Armstrong number 

c)  To find greatest of three numbers 

d)  To display Fibonacci series 

 

Control Structures: 

Week 7: 

a)  Write a program in PL/SQL to update the salary of a specific employee by 20% if the 

salary less than 30000/- and  10% when the salary in between 30000/- and 60000/- 

and 5% when the salary is above 60000/- and display the salary with a suitable 

message. 

b)  Write a PL/SQL program to display the description of the grade against a studentôs grade 

using CASE statement. 

 

Exception Handling: 

Week 8: 

a)  Develop a PL/SQL program that displays the name and address of a student whose ID 

is given. If there is no student with the given student ID in the database, the program 
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should raise a run-time exception NO_DATA_FOUND, which should be captured in the 

EXCEPTION block. 

b)  Construct the user-defined exceptions to get the salary of an employee and check it with 

the jobôs salary range. If the salary is below the range, raise an exception 

BELOW_SALARY_RANGE. If the salary is above the range, raise the exception 

ABOVE_SALARY_RANGE. 

 

Functions: 

Week 9: 

a)  Write a function that accepts two numbers A and B and performs the following 

operations. 

¶ Addition 

¶ Subtraction 

¶ Multiplication 

¶ Division 

 

b)  Write a PL/SQL block that reverses the given number. 

 

Procedures: 

Week 10: 

a)  Write a procedure that accepts two numbers and displays their sum. 

b)  Write procedures to demonstrate IN, IN OUT and OUT parameters. 

 

Cursors: 

Week 11:  

a)  Write a block in PL/SQL to create a Cursor that displays the employee name and number 

of jobs he or she has done in the past. 

b)  Write a program in PL/SQL to create a cursor to display the name and salary of each 

employee in the EMPLOYEES table whose salary is less than that specified by a passed-

in parameter value. 

 

Triggers: 

Week 12: 

Develop a suitable employee database application by considering appropriate attributes.  

a)  Whenever the inserted or updated salary is more than 10 lacs per month a trigger should 

be fired. 

b)  Whenever, the inserted or updated salary is less than 5000 per month a trigger should 

be activated. 
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RESOURCES  

 
TEXT BOOKS:  

1.   Raghu Ramakrishnan, Johannes Gehrke, Database Management Systems, McGraw 

Hill, 3rd Edition, 2014.  

2.   Abraham Silberschatz, Henry. F. Korth, S. Sudarshan, Database System 

Concepts, McGraw Hill, 7th edition, 2019.  

 

REFERENCE BOOKS:  

1.   Ivan Bayross, SQL, PL/SQL: The Programming Language of Oracle, BPB publications, 4th 

Edition, 2017.  

2.   Ramez Elmasri, Shamkant B. Navathe, Fundamentals of Database Systems, 7th 

Edition, Pearson, 2015.  

 

SOFTWARE/TOOLS:  

1.  Oracle S QL plus  

 

VIDEO RESOURCES:  

1.  https://www.youtube.com/watch?v=c5HAwKX -suM 

2.  https://www.udemy.com/course/introduction - to -data base -system/  

3.  https://www.coursera.org/courses?query=database%20management  

 

WEB RESOURCES:  

1.   https://swayam.gov.in/nd1_noc19_cs46/preview  

2.   https://www.classcentral.com/course/swayam - introduction - to -database -systems -  

17660  

 

  

https://www.youtube.com/watch?v=c5HAwKX-suM
https://www.udemy.com/course/introduction-to-database-system/
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PROGRAM ELECTIVE  

 

Course C ode  Course Title  L T P S C 

22CS104002  MOBILE A PPLICATION DEVELOPMENT  3 -  2 4 5 

COURSE DESCRIPTION: Mobile platforms; Mobile User Interface and tools; Introductio n to 

Android; Activities; Views; Menus; Database Storage; SMS; e -mail; Displaying Maps; Building 

a Location Tracker Web Services Using HTTP; Sockets Programming; Communication between 

a Service and an Activity; Introduction to iOS.  

 

COURSE OUTCOMES: After successful completion of this course, the students will be able to:  

CO1.  Demonstrate knowledge on mobile platforms, mobile user interface and user interface 

design requirements.  

CO2.  Design user interfaces by analyzing user requirements.  

CO3.    Develop mob ile applications for Messaging, Location -Based Services, And Networking.  

CO4.  Develop mobile applications and publish in different mobile platforms.  

 

CO- PO- PSO Mapping Table:  

Course 

Outcome  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 -  -  -  -  -  -  -  -  -  -  -  3 -  -  -  

CO2  1 2 3 2 -  -  -  -  -  -  -  -  3 -  -  -  

CO3  1 2 2 2 3 2 2 1 -  -  -  -  3 -  -  2 

CO4  1 2 3 2 3 2 2 1 -  -  -  -  3 -  -  -  

Course 

Correlatio

n Mapping  

3  2  3  2  3  2  2  1  -  -  -  -  3  -  -  2  

Correlation Level:     3 - High;     2 - Medium;     1 - Low  

 

 

  

Pre - Requisite  Object Oriented Programming through Java  

Anti - Requisite  -  

Co- Requisite  -  
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DETAILED SYLLABUS:  

 

Module  -  I: INTRODUCTION AND MOBILE USER INTERFACE DESIGN         (08 periods)  

Mobile web presence, Mobile applications, Marketing, App as a mobile web app; User interface 

design -  Effective use of screen real estate, Mobile application users, Mobile information design, 

Mobile platforms, Tools of mobile interface design.  

Android versions, Features and architecture, Required tools, Android application launching.  

 

Module  -  II: ACTIVITIES, INTENTS AND ANDROID USER INTERFACE         (09 periods)  

Activities, Linking activities using intents, Calling Built ï In Applications Using Intents, Displaying 

notifications, Components of a screen, Adapting to display orientation, Managing cha nges to 

screen orientation, Utilizing the action bar, Listening for UI notifications.   

 

Module - III: ADVANCED USER INTERFACE AND DATA PERSISTENCE        (10 periods)  

Basic views, Picker views, List view, Image view, Menus with views, Web view, Saving and 

loading user preferences, Persisting data to files, Creating and using databases.  

 

Module IV: MESSAGING, LOCATION - BASED SERVICES, AND NETWORKING (09 Periods)  

SMS messaging, Sending e -mail, Displaying maps, Getting location data, Monitoring a location, 

Consu ming web services using HTTP.  

 

Module -  V: ANDROID SERVICES, PUBLISHING ANDROID APPLICATIONS  AND IOS     

(09 Periods)  

Services, Communication between a service and an activity, Binding activities to services, 

Threading, Preparing for publishing, Deploying APK files.  

iOS tools, iOS project, Debugging iOS apps, Objective -C basics, Hello world app, Building the 

derby app in iOS.   

 

Total Periods: 45  

 

Experiential Learning  
 
1. Develop an application that uses GUI components, Font and Colours  

2. Develop an app lication that uses Layout Managers and event listeners.  

3. Write an application that draws basic graphical primitives on the screen.  

4. Develop an application that makes use of databases.  

5. Develop an application that makes use of Notification Manager.   

6. Implement an application that uses Multi - threading.  

7. Develop a native application that uses GPS location information  

8. Implement an application that writes data to the SD card.  

9. Implement an application that creates an alert upon receiving a m essage  

10. Write a mobile application that makes use of RSS feed  

 

MINI - PROJECT  

11. Develop a mobile application to send an email.  

12. Develop a Mobile application for simple needs  
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TEXT BOOKS:  

1.  J. F. DiMarzio, "Beginning Android Programming with Android  Studio," Wiley India, Fourth 

Edition, 2017.  

2.  Wei ï Meng Lee, ñBeginning Android 4 Application Developmentò, Wrox, 2017. 

3.  Jeff McWherter and Scott Gowell, "Professional Mobile Application Development," Wiley 

India, First   Edition, 2012.  

REFERENCE BOOKS:  

1.  Neils Smyth ñAndroid Stduio Development Essentials,ò Creative Space Independent 

publishing platform, Seventh edition 2016.  

2.  Paul Deital and Harvey Deital, "Android How to Program," Detial associates publishers, First 

Edition, 2013.  

SOFTWARE/TOOLS:  

1.   Software:  Eclipse / Net beans / JDK 1.7  

2.   Java compatible web browser  

 

VIDEO LECTURES: :  

1.  https://www.youtube.com/playlist?list=PLknSwrodgQ72X4sKpzf5vT8kY80HKcUSe  

2.  https://www.udemy.com/topic/android -development/free/  

3.  https://www.udemy.com/course/mobile -application -development -using -android/  

 

WEB RESOURCES:  

1.  https:// developer.android.com/  

2.  https://egyankosh.ac.in/handle/123456789/70868  

3.  https://www.tru.ca/distance/courses/comp2161.html  

  

https://www.youtube.com/playlist?list=PLknSwrodgQ72X4sKpzf5vT8kY80HKcUSe
https://www.udemy.com/topic/android-development/free/
https://developer.android.com/
https://egyankosh.ac.in/handle/123456789/70868


 

B.Tech. Electronics and Computer Engineering  195 

PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22AI104002  
OBJEC T ORIENTED PROGRAMMI NG 

THROUGH JAVA  
3 -  2 4 5 

Pre - Requisite  Programming for Problem Solving  

Anti - Requisite  -  

Co- Requisite  -  

COURSE DESCRIPTION: This course is emphasize on the fundamentals structure design with 

classes including development, testing, i mplementation and documentation. This course also 

focuses on understanding and practical mastery of object oriented concepts such as classes, 

objects, data abstraction, methods, method overloading, inheritance and polymorphism. By 

end of the course, studen ts will acquire the basic knowledge and skills necessary to implement 

object - oriented programming techniques in software development using Java.  

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Apply object oriented programming constructs to solve computational problems.  

CO2.   Use Exception handling and multithreading mechanisms to create efficient software 

applications.  

CO3.   Create Web based applications using collections frameworks to solve real world 

problems.  

CO4.   Design an d develop GUI using applets and swings for internet and system based 

applications.  

CO5.   Work independently or in team to solve problems with effective communication.  

 

CO- PO- PSO Mapping Table:  

Course 
Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 3 3 -  -  -  -  -  -  -  -  -  3 -  -  -  

CO2  3 3 3 -  -  -  2 -  -  -  -  2 3 -  -  -  

CO3  3 3 -  -  -  -  -  -  -  -  2 -  3 -  -  -  

CO4  2 3 3 -  -  -  -  2 -  -  -  -  3 -  -  -  

CO5  -  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  

Cour se 

Correlatio
n 

Mapping  

3  3  2  -  -  -  2  2  3  3  2  2  3  -  -   

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

 
Module 1:  OOPS FUNDAMENTALS  (09 Periods)  

Introduction: History of Java, Byte code, JVM, Java buzzwords, OOP principles, Data t ypes, 

Variables, Scope and life time of variables, Operators, Control statements, Type conversion 

and casting, Arrays.  

Concepts Of Classes And Objects: Introducing methods, Method overloading, Constructors, 

Constructor overloading, Usage of static with dat a and method, Access control, this key word, 
Garbage collection, String class, StringTokenizer.  

 

Module 2:  INHERITANCE, INTERFACE AND PACKAGES  (09 Periods)  

Inheritance basics, Types of inheritance, Member access rules, Usage of super key word, 

Method ov erriding, Usage of final, Abstract classes, Interfaces -  differences between abstract 

classes and interfaces, defining an interface, implementing interface, applying interfaces, 

variables in interface and extending interfaces; Packages -  defining, creating  and accessing a 

package, importing packages, access control in packages.  

 

Module 3  EXCEPTION HANDLING AND MULTITHREADING  (10 Periods)  

Exception Handling: Concepts of exception handling, Types of exceptions, Usage of try, 

catch, throw, throws and finall y keywords, Built - in exceptions, Creating user defined 

exception;  

Multithreading:  Concepts of multithreading, Differences between process and thread, 

Thread life cycle, Creating multiple threads using Thread class and Runnable interface, 
Synchronization, T hread priorities, Inter thread communication.  

 

Module 4  COLLECTION FRAMEWORK  (08 Periods)  

Collection Framework: Collections Overview, Collection Interfaces -  List, Set, Map, List -  

ArrayList, Linked List, Vector, Set -  HashSet, TreeSet, Map -  HashTable,  HashMap, Accessing 
a collection via an Iterator, comparator, comparable.  

 

Module 5  GUI PROGRAMMING  (09 Periods)  

GUI Programming With Applets:  Applets -  Applet Class, Applet skeleton, Simple Applet; 

Delegation event model -  Events, Event sources, Event Listeners, Event classes, handling 
mouse and keyboard events.  

Exploring Swing Controls:  JLabel and Image Icon, JText Field, JButton, JCheckBox, 
JRadioButton, JTabbed Pane, JList, JCombo Box.  

Total Periods: 45  
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EXPERIENTIAL LEARNING  

 

LIST OF EXERCISES:  

OOPS Fundamentals  

1.      a)  Develop a Java application for generating Electricity bill.  

Create a class with the following members: Consumer no., consumer 

name, previous month reading, current month reading, type of EB 

connection (i.e domestic or commer cial). Compute the bill amount using 

the following tariff. If the type of the EB connection is domestic, calculate 

the amount to be paid as follows:  

ü First 100 units -  Rs. 1 per unit  

ü 101 -200 units -  Rs. 2.50 per unit  

ü 201 -500 units -  Rs. 4 per unit  

ü >501 uni ts -  Rs. 6 per unit  

 If the type of the EB connection is commercial, calculate the amount to be 

paid as follows:  

ü First 100 units -  Rs. 2 per unit  

ü 101 -200 units -  Rs. 4.50 per unit  

ü 201 -500 units -  Rs. 6 per unit  

ü > 501 units -  Rs. 7 per unit  

b)  Design a c lass to represent a Student details include the Student ID, Name 

of the Student, Branch, year, location and college. Assign initial values 

using Constructor. Calculate average of marks of 6 subjects and calculate 

attendance percentage.  

2.  a)  Create a clas s Student which has data members as name, branch, roll no, 

age, sex, marks in five subjects. Display the name of the student and his 

percentage who has more than 70%.Use array of objects.  

b)  Write a program to perform addition of two complex numbers usin g 

constructor overloading. The first constructor which takes no argument is 

used to create objects which are not initialized, second which takes one 

argument is used to initialize real and imaginary parts to equal values and 

third which takes two argument is used to initialized real and imaginary to 

two different values.  

Inheritance  

3 a)  Create a base class basic_info with data members name, roll no, sex and 

two member functions getdata and display. Derive a class physical_fit from 

basic_info which has da ta members height and weight and member 

functions getdata and display. Display all the information using object of 

derived class.  

b)  Create class first with data members book no, book name and member 

function getdata and putdata. Create a class second wi th data members 

author name, publisher and members getdata and showdata. Derive a 

class third from first and second with data member no of pages and year 

of publication. Display all these information using array of objects of third 

class.  

4  A High School  application has two classes: The Person superclass (Name, 

age, Gender) and the Student subclass (RegNo, Dept, CGPA).Using 

inheritance, create two new classes, Teacher and College Student. Teacher 

will be like Person but will have additional properties suc h as salary (the 

amount the teacher earns) and subject (e.g., ñComputer Scienceò, 

ñChemistryò, ñEnglishò, ñOtherò). The College Student class will extend the 

Student class by adding a year (current level in college) and major (e.g., 

ñElectrical Engineeringò, ñCommunicationsò, ñUndeclaredò). Create objects 

and test the functionality of all the methods.  

5  Develop a java application for generating pay slip on different category of 

employees using the concept of inheritance.  
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Exception Handling and Multithrea ding  

6 
 

Consider two integers x and y as input and compute the value of x/y.  

 Implement a class which raise an exception if x and y are not signed integers 

or if y is zero.  

7 a)  Write a java program that implements a multi - thread application that has 

thr ee threads. First thread generates random integer every 1 second and if 

the value is even, second thread computes the square of the number and 

prints. If the value is odd, the third thread will print the value of cube of the 

number  

 b)  Write a program tha t creates three threads. First thread displays ñGood 

Morningò every one second, the second thread displays ñHelloò every two 

seconds and the third thread displays ñWelcomeò every three seconds. 

 

Collection Framework  

   

8 
 

Write a Java program that works  as a simple calculator. Use a grid layout to 

arrange buttons for the digits and for the +, - ,*, % operations. Add a text 

field to display the result. Handle any possible exceptions like divide by zero.  

   

GUI Programming  

 

9     a)    Write a java progr am that simulates a traffic light. The program lets the user 

select one of three lights: Red, Yellow or Green with radio buttons. On 

selecting a button an appropriate message with ñSTOPò or ñREADYò or òGOò 

should appear above the buttons in selected color.  Initially, there is no 

message shown.  

 

b) Write an Applet that computes the payment of a loan on the amount of the 

loan, the interest rate and the number of months. It takes one parameter from 

the browser. Monthly; if true, the interest rate is per month,  otherwise the 

interest rate is annual.  

     c)  Write a java programs to find factorial of a number. User is allowed to enter 

a number into the text field whose factorial is to be determined. On pressing 

the button the value of the text field is firstly c onverted into integer and then 

processed to find its factorial. The result will get displayed in another text 

field. (Hint: use swings).  

 

 
PROJECT BASED LEARNING:  

Faculty shall provide Projects relevant to the contents of the course.  

Sample Projects:  

1.  CALENDER APPLICATION  

Develop a calendar application that uses many windows properties to make it colorful, 

for example, to indicate the vacation, it uses the red foreground color. The calendar can 

be used for two purposes. First to see the date and month a s usual calendars and second 

to find out the day corresponding to given date. Some of the salient features of the 

project are  

1.  It uses various windows properties to make the program colorful although it has 

lack of graphics.  

2.  It entirely uses java code whic h is written in simple manner with lots of comments 

and important notes can be added.  

3.  The date with such notes appears different than others with red background color  

4.  The months can be navigated using arrow keys.  
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2. TICKET RESERVATION SYSTEM  

Develop Ticke t reservation system to manage details of seats, passenger, trains,  

Bookings and stations. The features required to be implemented are as follows  

1.  Provides searching facility based on factors such as seats, trains, booking and  

stations  

2.  Manage the informatio n of passengers  

3.  Shows the information of the seats and trains  

4.  Provide filter on train, booking, time and station  

5.  Information Management of booking  

6.  Export excel report for trains, passengers and station  

7.  Export pdf for booking details  
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RESOURCES  

TEXT BOOKS :  

1.   Herbert Schildt, ñJava the complete referenceò, 11th edition, McGraw Hill, Education, 2018 . 

2.   C. Thomas Wu, ñAn Introduction to Object-Oriented Programming with Java 5 th  editionò, 

McGraw -Hill Higher Education 2010.  

 

REFERENCE BOOKS:  

1.   J. Nino and F.A . Hosch, ñAn Introduction to programming and OOPS design using Javaò, 3rd 

edition, John Wiley & sons, 2008.  

2.   P. Radha Krishna, ñObject Oriented Programming through Javaò, 1st edition, Universities 

Press, 2007.  

 

SOFTWARE/TOOLS:  

1.   Software: Eclipse / Net beans / JDK 1.7  

2.   Java compatible web browser  

 

VIDEO LECTURES:  

1.   https://nptel.ac.in/courses/106105191  

2.   https://www.udemy.com/course/java - tutorial/  

 

WEB RESOURCES:  

1.   https://www.tutorialspoint.com/java/java_tutorial.pdf  

2.   https://www.guru99.com/ja va - tutorial.html  
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22CS102007  LINUX PROGRAMMING  3 -  2 -  4 

 

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO 4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3 3 3 -  -  -  -  -  -  -  -  -  3 -  3 

CO2  3 3 -  -  -  -  2 -  -  -  -  -  3 -  3 

CO3  3 3 3 -  -  -  -  -  -  -  2 -  3 -  3 

CO4  2 3 3 -  -  -  -  2 -  -  -  -  3 -  -  

CO5  3 3 3 -  -  -  -  -  -  -  -  -  3 -  -  

Course 

Correlatio

n Mapping  

3  3  3  -  -  -  2  2  -  -  2  -  3  -  3  

Correlation Levels:  3: High;    2: Medium;   1: Low  

 

COURSE CONTENT  
MODULE - I: INTRODUCTION TO LINUX AND LINUX ENVIRONMEN    (09 Periods)  

The GNU project and the Free Software Foundation, Linuxdistributions, Programming Linux -  

Linux programs, Text editors,The C Compiler; Program arguments -  getopt, 

getopt_long.Environment variables -  Use of environment variables, Theenviron variable, Time 

and Date, User information, Hostinformation.  

 

MODULE - II: SHELL PROGRAMMING      (09 Periods )  

Necessity of shell programming, Pipes and redirection -Redirecting output, Redirecting input, 

Pipes, The Shell as aprogramming language -  Interactive programs, Creating a script,Making a 

Pre - Requisite  Programming for Problem Solving  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: Concepts on Linux Programming; Shell  Programming; Process, 

Signals and File System Structure; Inter process Communications and Socket Programming for 

Client -Server Interaction.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Demonstrate knowledge on  

 

 

 

 

CO2.   Analyze shell scripts and system calls related to Linux Environment.  

CO3.   Design shell scripts and system calls for specified computational  problems  

CO4.   Use appropriate shell scripts and system calls for solving complex problems.  

CO5.   Provide appropriate Linux solutions for real time applications  
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script executable, Shell syntax ï Variables, Conditions,Control str uctures, Functions, 

Commands, Command execution.  

 

MODULE - III: FILE SYSTEM STRUCTURE AND SYSTEM CALLS  (09 Periods)  

Linux File Structure and Commands: File structure -Directories, Files and devices, System calls 

and Device drivers;Library functions -  Low - level file access, write, read and opencommands, 

Initial permissions, Other system calls for managingfiles; File and directory maintenance 

commands -  chmod, chown,unlink, link, symlink, mkdir, rmdir, chdir, getcwd.  

Input -Output Commands: The standard I/O lib rary commands -  fopen, fread, fwrite, fclose, 

fflush, fseek, fgetc, getc, andgetchar, fputc, putc and putchar, fgets and gets; Formattedinput 

and output commands -  printf, fprintf, sprintf, scanf,fscanf, sscanf.  

 

MODULE - IV: PROCESS AND SIGNALS      (08 Peri ods)  

Process structure -  Process table, Viewing processes, Systemprocesses, Process scheduling; 

Starting new processes ï Waitingfor a process, Zombie processes, Input and output 

redirection,Threads; Signals -  Sending signals, Signal sets.  

 

MODULE - V: INTER - PROCESS COMMUNICATION AND SOCKETS   (10 Periods)  

Inter -Process Communication: Pipe definition, Process pipes,Sending output to popen -  Passing 

more data, popen,implementation, The pipe call; Parent and child processes -Reading closed 

pipes, pipes used as s tandard input and output;Named pipes ï FIFOs, Accessing a FIFO, 

Client/Server usingFIFOs.  

Socket Connections: Socket attributes, Creating a socket,Socket addresses, Naming a socket, 

Creating a socket queue,Accepting connections, Requesting connections, Clo sing asocket, 

Socket communications, Host and network byteOrdering.  

 

Total Periods: 45  
 

 

EXPERIENTIAL LEARNING  
1. Write a shell script to find the sum, the average and the product of the four integers entered  

2. Write a shell program to exchange the values  of two variables  

3. Find the lines containing a number in a file  

Echo ñEnter filenameò 

Read filename  

Grep [0 -9] $filename  

4. Write a shell script to display the digits which are in odd position in a given 5 digit number  

5. Write a shell program to reverse  the digits of five digit integer.  

6. Write a shell program to convert all the contents into the uppercase in a particular file.  

7. Find occurrence of particular digit in inputted number.  

8. Write a shell program to find the position of substring in given string.  

9. Write shell script to print alternate digits when a 7 digit number is passed as input  

10. Write shell script to generate fibonacci series  
 
TEXT BOOK:  

1. Neil Matthew and Richard Stones, Beginning LinuxProgramming, Wiley Dreamtech, Fourth 

Edition , 2008.  

 

REFERENCE BOOKS:  

1. Richard Petersen, Linux: The Complete Reference, TataMcGraw -Hill, Sixth edition, 2007.  

2. Sumitabha Das, Your UNIX: The Ultimate Guide, TataMcGraw -Hill, 2007.  
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SOFTWARE/TOOLS:  

1.   https://learn.microsoft.com/en -us/windows/wsl/inst all  

2.   https://www.geeksforgeeks.org/essential - linuxunix -commands/  

 

VIDEO LECTURES:  

1.   https://www.youtube.com/watch?v=k4Ww6gFeF0M  

2.   https://www.youtube.com/watch?v=vLPdBp9vv9Y  

3.   https://www.youtube.com/watch?v=lqYSCSgFefM&list=PL6UwySlcwEYIZGsbXnUxsoj

D0ye UA67lb  

 

WEB RESOURCES:  

1.   https://www.udemy.com/course/bash -shell - scripting -crash -course - for -beginners  

2.   https://www.geeksforgeeks.org/essential - linuxunix -commands  
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22IT104001  WEB TECHNOLOGIES  3 -  2 4 5 
Pre - Requisite  Object Oriented Programming through Java  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: Hyper Text Markup Language (HTML); Features of HTML5; Cascading 

Style Sheets (CSS); JavaScript; JQuery; Bootstrap; Hypertext Preprocessor (P HP); MySQL.  

 

COURSE OUTCOMES: After successful completion of this course, the students will be able to:  

CO1.  Demonstrate knowledge on web page design elements, dynamic content and database 

connection.  

CO2.  Analyze user requirements to develop web applications.  

CO3.  Desi gn client -server applications using web technologies.  

CO4.  Demonstrate problem  solving skills to develop enterprise web applications.  

CO5.  Apply HTML, CSS, JavaScript, JQuery, Bootstrap and PHP technologies for device 

independent web application development.  

CO6.  Apply  web technologies to develop interactive, dynamic and scalable web applications for 

societal needs.  

CO- PO- PSO Mapping Table:  

Course 
Outcomes  

Program Outcomes  

Program 

Specific 
Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO 4  

CO1  3 3 2 -  -  -  -  -  -  -  -  -  3 2 3 -  

CO2  3 3 3 2 2 -  -  -  -  -  -  -  3 2 3 -  

CO3  3 3 3 2 2 -  -  -  -  -  -  -  3 2 3 -  

CO4  3 3 3 2 2 -  -  -  -  -  -  -  2 2 3 -  

CO5  3 2 2 2 2 3 -  -  -  -  -  -  2 2 3 -  

CO6  -  -  -  2 -  -  -  -  3 3 -  -  -  -  -  -  

Course 
Correlatio

n 
Mapping  

3  3  3  2  2  3  -  -  3  3  -  -  3  2  3  -  

 Correlation Levels:  3: High;    2: Medium;   1: Low  
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COURSE CONTENT:  
 

Module - 1: HTML                 (09 p eriods )  

Introduction:  Fundamentals of HTML, Working with Text, Organizing Text in HTML, Working 

with Links and URLs, Cr eating Tables, Working with Images, Canvas, Forms, Frames and 

Multimedia.  

HTML5 : Introduction, HTML5 Document Structure, Creating Editable Content, Checking Spelling 

Mistakes, Exploring Custom Data Attributes, Client -Side Storage, Drag and Drop Feature, Of fline 

Web Applications, Web Communications, Cross -Document Messaging and Desktop Notifications.  

 

Module - 2: CSS AND JAVASCRIPT      (10 p eriods )  

CSS:  Introduction, CSS Selectors, Inserting CSS in an HTML document, Backgrounds, Fonts, 

and Text Styles, Creatin g Boxes, Displaying, Positioning and Floating Elements, Features of 

CSS3, Media Queries.  

Javascript: Overview of JavaScript, JavaScript Functions, Events, Image Maps and Animations, 

JavaScript Objects, Working with Browser and Document Objects, JQuery -  In troduction, JQuery 

Selectors, Events, Methods to access HTML elements and attributes, Introduction to AJAX.  

 

Module - 3: BOOTSTRAP        (09 p eriods )  

Getting Started with Bootstrap, Creating Responsive Layouts Using Bootstrap CSS -  Basic HTML 

structure for B ootstrap, Responsive classes, Rendering images, The grid system, Constructing 

data entry forms, Packaged Components in Bootstrap -  The page header, Glyphicons, The 

navigation bar,  Badges, Alerts, Toolbars and button groups, Panels.  

 

Module - 4: INTRODUCTION  TO PHP             (09 periods )  

Introduction, Data Types, Variables, Constants, Expressions, String Interpolation, Control 

Structures, Functions, Arrays, Embedding PHP Code in Web Pages, Object Oriented PHP.  

 

Module - 5: PHP WEB FORMS AND MYSQL                      ( 08 periods )  

PHP Web forms: PHP and Web Forms, Sending Form Data to a Server, Working with Cookies 

and Session Handlers  

PHP with MySQL: Interacting with the Database, Prepared Statement, Database Transactions.  

Total Periods : 45  
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EXPERENTIAL LEARNIN G 

List of Exercises:  

1.Design the following static web pages of an online book store web application.  

a. Home Page:  

 
b. Catalogue Page:  

The catalogue page should display the following details of available books.  

 i. Snap shot of cover page  ii. Title of th e text book  iii. Author name   

 iv. Publisher    v. Price    vi. More details link.  

 

  

Logo  Name of the Book Store  

Home  
Latest 

Arrivals  
Best Sellers  Contact Us  Search  

Computers  

Electronics  

Electrical  

Bio-Tech  

   

  

HTML5 Black Book  

Kogent Learning 

Solutions  

Dreamtech Press  

Rs. 570/ -  

More Details  

 

 

 

Beginning PHP and 

MySQL  

4th Edition  

W Jason Gilmore  

Apress  

Rs. 520/ -  

More Details  

 

  

   

 

c. Registration Page:  

Design the Registration page with the following fields and navigate it with create an  

account link.  

 i. First Name    ii. Last Name    iii. Gender  

iv. Date of Birth   v. Username    vi. Password  

vii. Confirm Password  viii. Address    ix. Postal Code  

x. Mobile No.    xi. Email - Id   

 

2. a. Design a web page to store username and password information using the local storage 

concept.  

b. Design a web pa ge to store employee information including Name, Emp. Id, Department, 

Salary and Address on a clientôs machine using a real SQL database. 

 

http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Kogent+Learning+Solutions+Inc.&search-alias=stripbooks
http://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Kogent+Learning+Solutions+Inc.&search-alias=stripbooks
http://www.apress.com/author/author/view/id/7381


 

B.Tech. Electronics and Computer Engineering  207 

3. Apply the following styles to all web pages of online book store web application.  

a.  Fonts and Styles: font - family , font -style, font -weight and font -size  

b.  Backgrounds and colors: color, background -color, background - image and background -

repeat  

c.  Text: text -decoration, text - transformation, text -align and text - indentation, text -align  

d.  Borders: border, border -width, border - color and border - style  

e.  Styles for links: A: link, A: visited, A:active, A:hover  

f.  Selectors, Classes, Layers and Positioning elements.  

 

4.Write a JavaScript/JQuery code to validate the following fields of the Registration web page.  

a. First Name /Last Name -  should contain only alphabets and the length should not be less 

than 8 characters.  

b. Username -  It should contain combination of alphabets, numbers and underscore. It 

should not allow spaces and special symbols.  

c. Password -  It should not le ss than 8 characters in length and it contains one uppercase 

letter and one special symbol.  

d. Date of Birth -  It should allow only valid date; otherwise display a message stating that 

entered date is invalid. Ex. 29 Feb. 2009 is an invalid date.  

e. Postal  Code: It must allow only 6 digit valid number.  

f. Mobile No. -  It should allow only numbers and total number of digits should be equal to 10.  

g. e -mail id -  It should allow the mail id with the following format:  

Ex. mailid@domainname.com  

 

5. Design a web  page with the following features using HTML5, JavaScript and JQuery  

a. Displaying of images with Custom animated effects  

b. Playing of selected video from the list of videos  

c. Showing the animated text in increasing and decreasing font size  

d. Changing t he size of the area in a web page using DIV tag  

e. Hiding and Showing elements in a web page.  

 

6.Design a web page with the following features using Bootstrap and Media Query.  

a.  Components  

b.  Responsive tables  

c.  Responsive images and videos  

d.  Toolbars, Buttons and Lists  

 

7. a. Deploy and navigate web pages of online book store using WAMP/XAMPP web server.  

b. Write a PHP program to read user name and favorite color from the HTML form. Display 

the name of the user in green color and sets user favorite color as a backg round for the 

web page.  

 

8. Write a PHP code to read the username and password entered in the Login form of the online 

book store and authenticate with the values available in cookies. If user enters a valid 

username and password, welcome the user by usern ame otherwise display a message stating 

that, entered details are invalid.  

9.Write a PHP code to read user details entered through the registration web page and store the 

same into MySQL database.  

10. Write a PHP code for storing books details like Name of  the book, author, publisher, edition, 

price, etc into MySQL database. Embed a PHP code in catalogue page of the online book store 

to extract books details from the database.  

 

  



 

B.Tech. Electronics and Computer Engineering  208 

RESOURCES  

TEXT BOOKS:  

1.  Kogent Learning Solutions Inc, HTML 5 Black Book: Covers  CSS3, JavaScript, XML, 

XHTML, AJAX, PHP and JQuery , Dreamtech Press, First Edition, 2011 . 

2.  W. Jason Gilmore, Beginning PHP and MySQL , APress , Fourth Edition, 2011 . 

REFERENCE BOOKS:  

1.  Snig Bahumik, Bootstrap Essentials , PACKT Publishing, First Edition, 2015  

(e-book).  

2.  Thomas A. Powell, The Complete Reference: HTML and CSS, Tata McGraw Hill, Fifth  

Edition, 2010.  

3.  Andrea Tarr, PHP and MySQL , Willy India, First Edition, 2012.  

VIDEO  LECTURES:  

1.  https://www.w3scho ols.com/php/DEFAULT.asp  

WEB  RESOURCES:  

1. https://www.w3schools.com/php/DEFAULT.asp  

2. https://www.w3schools.com/js/  

 

  

https://www.w3schools.com/php/DEFAULT.asp
https://www.w3schools.com/php/DEFAULT.asp
https://www.w3schools.com/js/
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PROGRAM ELECTIVE  
 
 

Course Code  Course Title  L T P S C 

22IT101001  SOFTWARE ENGINEERING  3 -  -  -  3 
Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 
COURSE DESCRIPTION:  Concepts of Software Engineering; SoftwareProcess Models; 

Conventional and Agile Process Models; SoftwareRequirement s Engineering Process; System 

Analysis; Architectural Design; User Interface Design and Re -engineering; Software Testing; 

Risk and QualityManagement.  

 

COURSE OUTCOMES:  After successful completion of this course, the students will be able 

to:  

  

CO1.  Demonstrate knowledge on Fundamental concepts of software engineering and 

analyze process models required todevelop a software system.  

CO2 .  Analyze software requirements and model requirements for the given scenario.  

CO3 .  Apply design concepts and metric s for software development .  

CO4 .  Apply testing strategies and techniques for quality software.  

CO5 . 

  

Analyze risks in software development life cycle and apply risk strategies to mitigate 

risks.  

  
CO- PO- PSO Mapping Table:  

 

Course 

Outcomes  
Program Out comes  

Program Specific 

Outcomes  
PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  2 3 3 -  -  -  -  -  -  -  -  -  -  -  3 -  

CO2  2 3 -  -  -  3 3 2 -  -  2 -  -  -  3 -  

CO3  2 3 3 2 -  2 2 -  -  -  3 -  -  -  3 -  

CO4  2 -  -  -  2 3 -  -  -  -  -  -  -  -  3 -  

CO5  2 3 -  -  2 3 -  -  -  -  -  -  -  -  3 -  

Course 
Correlation 

Mapping  
2  3  3  2  2  3  3  2  -  -  3  -  -  -  3  -  

Correlation Levels:  3: High;    2: Medium;   1: Low  
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COURSE CONTENT:  
 

MODULE 1: SOFTWARE ENGINEERING AND SOFTWARE PROCESS      (09 

Periods)  

Engineering Layers; T he Software Process, Software Engineering Practice, Software myths.  

Process models : A Generic Process Model, Prescriptive Process Models -The Waterfall Model, 

Incremental Process Models, Specialized Process Models; The Unified Process, Agile 

Development -Agility, Agile Process, Extreme Programming (XP), Scrum, Lean Software 

Development (LSD), Dynamic System Development Method,Agile Modeling (AM), Agile Unified 

Process (AUP), The Cleanroom strategy.  

 

MODULE 2: REQUIREMENTS ENGINEERING AND MODELING                       (09 Periods)  

Requirements Engineering: Functional and non - functional requirements, The software 

requirements document, Requirements specifications, Requirements engineering processes, 

Requirements elicitation and analysis, Requirements validati on, Requirements management.  

Requirements Modeling: Requirements Analysis, Data Modeling Concepts, Flow -Oriented 

Modeling,Scenario based Modeling, UML Models that supplement the Use Case Case study on 

Requirements modeling for Web and MobileApps.  

 

MODULE 3 :  DESIGN ENGINEERING AND METRICS       (09 Periods)  

Design Engineering: Design within the context of Software Engineering, The Design process, 

Design concepts, Software Architecture, Architectural Styles, Architectural design, Pattern 

based Design -Design Pa tterns, Pattern based software design.  

Process and Project Metrics: Metrics in the process and project domains, Software 

Measurement, Metrics for software quality.  

 

 

MODULE 4: SOFTWARE TESTING STRATEGIES AND APPLICATIONS         (09 Periods)  

 

Testing str ategies:  A strategic approach to software testing, Strategic issues, Test 

strategiesfor conventional software, Test strategies for object oriented software, Validation 

testing, System testing, The art of debugging.  

Testing Conventional Applications:  Softwa re testing fundamentals, White box testing -Basis 

path testing, Control structure testing; Black box testing, Object oriented testing methods.  

 

MODULE 5: RISK, QUALITY MANAGEMENT AND REENGINEERING    (09 Periods)  

 

Risk and Quality Management:  Reactive and Proactive risk strategies, Software risks, Risk 

Mitigation Monitoring and Management (RMMM), RMMM plan, Software quality factors, Defect 

Amplification Model,  Formal Technical Reviews (FTR), Software Quality Assurance (SQA) -

Tasks, Goals and Metrics; Softwa re reliability.  

Reengineering: Introduction, Business Process Reengineering (BPR), Software Reengineering, 

Restructuring, Reverse engineering, Forward engineering.  

 

Total Periods: 45  

EXPERIENTIAL LEARNING:  

CASE STUDY 1: RECRUI TMENT PROCEDURE FOR SOFTWARE  INDUSTRY  

Problem Statement: In the software industry the recruitment procedure is the basic thing that 

goes in the hand with the requirement as specified by the technical management team. HR first 

gives an advertisement in leading Newspapers, Journals, Wee klies and Websites. The job 

seekers can apply for it through by Post or by e -mail to the company.  The technical skill and 

the experience of the candidates are reviewed and the short listed candidates are called for the 

interview. There may be different rou nds for interview like the written test, technical interview, 

and HR interview. After the successful completion of all rounds of interview, the selected 

candidatesô names are displayed. Meanwhile HR gives all the details about the salary, working 

hours, te rms and conditions and the retirement benefit to the candidate.  



 

B.Tech. Electronics and Computer Engineering  211 

CASE STUDY 2: ONLINE  AUCTION SALES  

Problem Statement: The online auction system is a design about a website where sellers collect 

and prepare a list of items they want to sell and place it on the website for visualizing. To 

accomplish this purpose   the user has to access the site. Incase itôs a new user he has to 

register. Purchaserôs login and select items they want to buy and keep bidding for it. Interacting 

with the purchasers and sellers t hrough messages does this. There is no need for customer to 

interact with the sellers because every time the purchasers bid, the details will be updated in 

the database. The purchaser making the highest bid for an item before the close of the auction 

is de clared as the owner of the item. If the auctioneer or the purchaser doesnôt want to bid for 

the product then there is fixed cutoff price mentioned for every product. He can pay that amount 

directly and own the product. The purchaser gets a confirmation of his purchase as an 

acknowledgement from the website. After the transition by going back to the main menu where 

he can view other items.  

TEXT BOOKS :  

1.  Roger S. Pressman, Software Engineering -  A Practitioner's Approach,  McGraw -Hill, 

Eight Edition, 2015.  

2.  Ian Sommerville, Software Engineering ,  Pearson Education, Ninth Edition, 2011.  

REFERENCE BOOKS :  

3.  K. K. Aggarwal and Yogesh Singh, Software Engineering, New Age International 

Publishers, Third Edition, 2007.  

4.  Shely Cashman Rosenblatt, Systems Analysis and Desig n, Thomson Publications, 

Sixth Edition, 2006.  

 

ADDITIONAL LEARNING RESOURCES:  

1.  https://nptel.ac.in/courses/106105087/  

2.  htt ps://nptel.ac.in/courses/106105182/  

 

VIDEO LECTURES:  

1.  https://onlinecourses.nptel.ac.in/noc20_cs68/  

2.  https://www.coursera.org/courses?query=software%20engineering  

WEB RESOURCES:  

1.  https://www.mltut.com/best -coursera -courses - for - software -engineering/  

2.  ht tps://medium.com/javarevisited/10 -best -software -development -courses -

certifications - from -coursera -4ccc59aae201  

 

  

https://nptel.ac.in/courses/106105087/
https://nptel.ac.in/courses/106105182/
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22CS103001  
OBJECT ORIENTED MODELING AND 

DESIGN  
3 -  -  4 4 

 

 

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

 

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 3 3 -  -  -  -  -  -  -  -  -  3 -  3 -  

CO2  3 3 -  -  -  -  2 -  -  -  -  -  3 -  3 -  

CO3  3 3 3 -  -  -  -  -  -  -  2 -  3 -  3 -  

CO4  2 3 3 -  -  -  -  2 -  -  -  -  3 -  -  -  

CO5  3 3 3 -  -  -  -  -  -  -  -  -  3 -  -  -  

Course 

Correlation 

Mapping  

3  3  3  -  -  -  2  2  -  -  2  -  3  -  3  -  

Correlation Levels:  3: High;    2: Medium;1: Low  

 

Pre - Requisite  Software Enginee ring  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: Introduction to UML, Basic structural modeling; Advanced structural 

modeling, Class and object diagrams; Basic behavioral modeling; Advanced behavioral modeling; 

Architectural modeling.  

 

COURS E OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Demonstrate knowledge on principles of object oriented analysis and design through UML 

Diagrams.  

CO2.   Analyze user requirements and identify suitable structural and behavioral modeling 

components.  

CO3.   Design and develop UML models for real time software applications.  

CO4.   Solve real world problems by applying structural and behavioral modeling techniques.  

CO5.   Use unified modeling language in preparing blue prints for software solutions . 
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COURSE CONTENT  

MODULE - I: INTRODUCTION TO UML AND BAS IC STRUCTURAL MODELING           (11 Periods)  

Introduction to UML: Importance of modeling, Principles of modeling, Object oriented modeling, An 

overview of UML, Conceptual model of the UML, Architecture, Software development life cycle. Basic 

Structural M odeling: Classes -Terms and concepts, Common modeling techniques; Relationships -

Modeling simple dependencies, Single inheritance and structural relationships; Common 

mechanisms, Diagrams.  

 

MODULE - II: ADVANCED STRUCTURAL MODELING, CLASS AND OBJECT DIAGRAMS  

     (07 Periods)  

Advanced Structural Modeling: Advanced classes, Advanced relationships, Interfaces, Types and 

roles, Packages, Instances. Class and Object Diagrams: Terms and concepts, Modeling techniques 

for class diagram -Modeling simple collaboration , Logical database schema, Forward and reverse 

engineering; Introduction to object diagrams.  

 

MODULE - III: BASIC BEHAVIORAL MODELING            (09 Periods)  

Basic Behavioral Modeling - I: Interactions -Terms and concepts, Modeling a flow of control; Interac tion 

diagramsTerms and concepts, Modeling flows of control by time ordering and control by organization, 

Forward and reverse engineering. Basic Behavioral Modeling - II: Use cases -Terms and concepts, 

Modeling the behavior of the element; Use case Diagrams -Terms and concepts, Modeling the context 

of a system, Requirement of a system, Forward and reverse engineering; Activity Diagrams -Terms 

and concepts, Modeling a workflow, modeling an operation, Forward and reverse engineering.  

  

MODULE ïIV: ADVANCED BEHAVIOR AL MODELING           (07 Periods)  

Events and signals -Modeling a family of signals, exceptions; State machines -Modeling the lifetime of 

an object; Introduction to processes and threads, Time and space -Modeling timing constraints, 

Distribution of objects a nd objects that migrate; State chart diagrams -Modeling reactive objects, 

Forward and reverse engineering.  

 

MODULE - V: ARCHITECTURAL MODELING                 (11 

Periods)  

Component -Terms and concepts, Modeling executables and libraries, Modeling tables, F iles and 

documents, Modeling an API; Deployment -Modeling processors and devices, Modeling the distribution 

of components; Component diagrams -Modeling source code, Executable release, Physical database, 

Adaptable systems, Forward and reverse engineering; De ployment diagrams -Modeling an embedded 

systems, Client/Server system, Fully distributed systems, Forward and reverse engineering.  

 

 

Total Periods: 45  

EXPERIENTIAL LEARNING  
 
Case - Studies  

1. AUTOMATED TELLER MACHINE (ATM)  Problem Statement: Software is design ed for 

supporting a computerized ATM banking network. All the process involved in the bank is 

computerized these days. All the accounts maintained in the bank and also the transactions 

effected, including ATM transactions are to be processed by the compute rs in the bank. An 

ATM accepts a relevant cash card, interacts with user, communicates with the central system 

to carry out the transaction, dispenses cash, and prints receipts. The system to be designed 

and implemented must include appropriate record keep ing and security provisions. The 

system must handle concurrent access to the same account.  

2. ONLINE TICKET RESERVATION FOR RAILWAYS  Problem Statement: Computer play an 

integral part of the day in todayôs life. It makes the entire job easier and faster, every job is 

computerized so that the ticket reservation can be done over the online ticket reservation 

system. During the booking of the ticket reservation, passenger has to select origin, date of 

journey, destination, class of train etc. The reservation count er keeps track of passengerôs 

information. Thus, the system will have all the details about the trains and facilities provided 
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by them. There are various trains with the different level of convenience for the passengers. 

The whole database will be maintain ed by database administrator. There are varieties of 

trains where the passengers can select the train according to the convenience for their 

destination journey. The journey could be within the state or across the India. Each train 

has the three types of c lasses i.e. Sleeper class, First class and AC compartment. Design the 

application for the above problem description.  

MINI - PROJECT  

1.  Prepare the complete UML diagrams required for the online student course registration 

system for university, and hospital man agement system.  

TEXT BOOK:  

1.  Grady Booch, James Rumbaugh and Ivar Jacobson, The Unified Modeling Language User 

Guide, Pearson Education, Second Edition, 2009.  

REFERENCE BOOKS:  

1. Magnus Penker, Brian Lyons, David Fado and Hans -Erik Eriksson, UML 2 Toolkit , WILEY -

Dreamtech India Pvt. Ltd., 2006.  

2. Pascal Roques, Modeling Software Systems Using UML2, WILEY -Dreamtech India Pvt. Ltd, 

2004.  

 

Software/Tools used:  

1.  C/Python/Java  

2.  Network simulator tool -  Packet Tracer  

3.  Virtual Labs (Computer Networks Lab ï http ://vlabs.iitb.ac.in/vlabs -dev/labs_local/ 

computer -networks/ labs/explist.php)  

 

ADDITIONAL LEARNING RESOURCES:  

1.  https://www.itprc.com/packet - tracers/  

2.  https://www.nsnam.org/docs/tutorial/html/  

3.  http://www.tcpipguide.com/free/t_OSIReferenceModelLayers.htm  

 

VIDEO LECTURES:  

1.  https://onlinecourses.nptel.ac.in/noc21_cs18/preview  

2.  https://www.coursera.org/learn/tcpip  

 

WEB RESOURCES:  

1.  https://www.cisco.com/c/en/us/solutions/small -

business/resourcecenter/networking/networking -basics.html  

2.  https://memberfiles.freewebs.com/00/88/103568800/documents/Data.And.Computer. C

ommunications.8e.WilliamStallings.pdf  

 

  

http://www.tcpipguide.com/free/t_OSIReferenceModelLayers.htm
https://onlinecourses.nptel.ac.in/noc21_cs18/preview
https://www.coursera.org/learn/tcpip
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PROGRAM CORE  

Course Code  Course Title  L T P S C 

22CS101008  SOFTWARE ARCHITECTURES  3 -  -  -  3 

 

COURSE DESCRIPTION: This course focuses on sof tware architecture , qualities and 

terminologies, architecture models, Software architecture implementation, Software 

Architecture analysis, design and documentation.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1  Describe the Fundamentals of software architecture, qualities and terminologies  

CO2  Understand the fundamental principles and guidelines for software architecture 

design architectural styles, patterns, and frameworks  

CO3  Use implementation techniques of  Software architecture for effective software 

development  

CO4  Apply core values and principles of software architectures for enterprise 

application development  

 

.  

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3 3 3 -  -  -  -  -  -  -  -  -  3 -  3 

CO2  3 3 -  -  -  -  2 -  -  -  -  -  3 -  3 

CO3  3 3 3 -  -  -  -  -  -  -  2 -  3 -  3 

CO4  2 3 3 -  -  -  -  2 -  -  -  -  3 -  -  

Course 

Correlatio

n Mapping  

3  3  3  -  -  -  2  2  -  -  2  -  3  -  3  

Correlation Levels:  3: High;    2: Medium;   1: Low   

Pre - Requisite  Software Engineering  

Anti - Requisite  -  

Co- Requisite  -  
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COURSE CONTENTS:  

Module 1:  INTRODUCTION TO SOFTWARE DEVELOPMENT AND METHODOLOGY: (09 

Periods)  

Overview of Software development methodology and software quality model, different models 

of software dev elopment and their issues. Introduction to software architecture, evolution of 

software architecture, software components and connectors, common software architecture 

frameworks, Architecture business cycle ï architectural patterns ï reference model.  

 

Mod ule 2:SOFTWARE ARCHITECTURE MODELS:        (09 Periods)  

structural models, framework models, dynamic models, process models. Architectures styles: 

dataflow architecture, pipes and filters architecture, call -and return architecture, data -centered 

architectur e, layered architecture, agent based architecture, Micro -services architecture, 

Reactive Architecture, Representational state transfer architecture etc.  

Module 3:SOFTWARE ARCHITECTURE  IMPLEMENTATION TECHNOLOGIES: (09 Periods)  

Software Architecture Descript ion Languages (ADLs), Struts, Hibernate, Node JS, Angular JS, 

J2EE ï JSP, Servlets, EJBs; middleware: JDBC, JNDI, JMS, RMI and CORBA etc. Role of UML in 

software architecture.  

Module 4:SOFTWARE ARCHITECTURE ANALYSIS AND DESIGN:       (09 Periods)  

Requireme nts for architecture and the life -cycle view of architecture design and analysis 

methods, architecture -based economic analysis: Cost Benefit Analysis Method (CBAM), 

Architecture Tradeoff Analysis Method (ATAM). Active Reviews for Intermediate Design (ARID) , 

Attribute Driven Design method (ADD), architecture reuse, Domain ï specific Software 

architecture.  

Module 5:SOFTWARE ARCHITECTURE DOCUMENTATION:        (09 Periods)  

principles of sound documentation, refinement, context diagrams, variability, software 

interfaces. Documenting the behavior of software elements and software systems, 

documentation package using a seven -part template.  

         Total Periods: 45  

  



 

B.Tech. Electronics and Computer Engineering  217 

EXPERIENTIAL LEARNING  

 
1.  Prepare the complete UML diagrams required for the online student course registration 

system for university, and hospital management system.  

2.  Study  report  for  any  of  the  MVC based  Frameworks  

 

TEXT BOOKS  

1. Bass, L., P. Clements, & R. Kazman, ñSoftware Architecture in Practiceò, 2 Ed, Prentice-Hall.  

2. Jim Keogh, ñJ2EE ï Comple te Referenceò, Tata McGraw Hill. 3. Dikel, David, D. Kane, and J. 

Wilson, ñSoftware Architecture: Organizational Principles and Practicesò, Prentic -Hall.  

REFERENCE BOOKS  

1. Bennett, Douglas, ñDesigning Hard Software: The Essential Tasksò, Prentice-Hall,  1997.  

2. Clements, Paul, R. Kazman, M. Klein, ñEvaluating Software Architectures: Methods and Case 

Studiesò, Addison Wesley, 2001.  

3. Albin, S. ñThe Art of Software Architectureò, Indiana: Wiley, 2003.  

4. Robert Mee, & Randy Stafford, ñPatterns of Enterprise Application Architectureò, Addison-

Wesley, 2002.  

5. Witt, B., T. Baker and E. Meritt, ñSoftware Architecture and Design: Principles, Models and 

Methodsò, Nostrand Reinhold, 1994.  

 

VIDEO LECTURES:  

1.   https://www.youtube.com/watch?v=gcs8_l3fkVo  

2.   htt ps://onlinecourses.nptel.ac.in/noc22_cs39/preview  

 

 

WEB RESOURCES:  

1.  https://www.scribd.com/document/241663793/LAB -MANUAL-Software -Architecture -Pune-

University  

2.   https://kvrsoftwares.blogspot.com/2019/04/4 -1-software -architecture -and -design.html  

  

https://www.scribd.com/document/241663793/LAB-MANUAL-Software-Architecture-Pune-University
https://www.scribd.com/document/241663793/LAB-MANUAL-Software-Architecture-Pune-University
https://kvrsoftwares.blogspot.com/2019/04/4-1-software-architecture-and-design.html
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PROGRAM CORE  
Course  Code  Course  Title  L T P S C 

22EC 101135  SENSORS  AND  MEASURING  INSTRUMENTS  3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion on the Science of 

Measurement; Construction and principle of operation of Ammeters, Volt meters, Ohmmeters; 

Potentiometers; Design of Bridges, Signal Analysers and Oscilloscopes; Transducers; Display 
Devices, and Recorders.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  
Select  the  suitable  measuri ng  instruments  to  measure  parameters  like  voltage,  

current,  resistance  by  applying  fundamental  concepts of Measuring.  

CO2  Identify  the  suitable  transducers  for  the  measurement  of  non -electrical parameters.  

CO3  Design  AC and  DC bridges  for  measurement  of  resistance,  capacitance,  and  Inductance.  

CO4  Analyze  the  characteristics  of  the  signal  using  suitable  signal  analyser.  

CO5  Apply  suitable  display  devices  and  recorders  based on  the  application.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program  

Specific  

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3 3 -  -  3 -  -  -  -  -  -  -  2 -  -  

CO2  3 3 -  -  -  -  -  -  -  -  -  -  2 -  -  

CO3  3 3 3 -  -  -  -  -  -  -  -  -  2 -  -  

CO4  3 3 -  -  -  -  -  -  -  -  -  -  2 -  -  

CO5  3 -  -  -  -  3 -  -  -  -  -  -  2 -  -  

Course 

Correlation 

Mapping  

3  3  3  -  3  3  -  -  -  -  -  -  2  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  MEASUREMENTS  AND  MEASURING  DEVICES  (07  Periods)  

Introduction to Measurement System: Elements of a Gen eralized Measurement  System,  

Types  of  Errors.  

Characteristics of Transducers: Transducer Principle, Classification of transducers,  Static  

Characteristics  of  transducers:  Accuracy,  Precision,  Threshold,  Resolution,  Sensitivity, 

Linearity, Span and Calibrati on. Dynamic characteristics of transducers:  Fidelity,  Measuring  

Lag,  Dynamic Error,  Speed of  Response  and  Statistical  Analysis.  

Measuring  Devices:  Ammeters  ï Multi  range,  Universal  Shunt,  Extending  Ranges;  DC 

voltmeters  ï Multi  range,  Range  extension,  AC voltmeters  ï Rectifier  type,  Thermocouple  Type;  

Ohmmeters  -  Series  type  and Shunt  type.  

 

Module  2:  SENSORS  AND  THEIR  APPLICATIONS  (08  Periods)  

Resistive Sensor:  Potentiometer, Strain gauges & its types and applications.  

Capacitive  Sensors:  Change  in  over lapping  area,  dielectric  constant  and  distance  between 

the  plates  and  applications.  

Inductive  sensors:  Variable  reluctance,  Eddy  current,  linear  variable  differential  transformers,  

Hall  Effect.  Piezoelectric sensors and  applications.  

Ultrasonic sensor: Att enuation, Transit time, Doppler Effect and applications.  

Temperature Sensors: Resistance temperature detector (RTD), Thermistors principle  and  

types, Thermocouples  and  applications.  

 

Module  3:  BRIDGES  (10  Periods)  

Measurement of Resistance: Medium Resis tance Measurement: Wheatstone bridge,  Kelvin 

Bridge; Low Resistance Measurement: Kelvin double bridge; High Resistance  Measurement:  

Direct  deflection  methods.  

Measurement  of  Inductance:  Maxwell  Bridge,  Hayós Bridge  and  Anderson  Bridge.  

Measurement  of  capac itance:  De Sautyós Bridge  and  Schering  bridge,  Q-meter.  

 

Module  4:  SIGNAL  ANALYZERS  AND  OSCILLOSCOPES  (11  Periods)  

Signal Analyzers: Wave analysers -Frequency Selective Wave Analyzer, Heterodyne  Wave 

Analyser, Application of Wave Analyzers, Harmonic Dis tortion Analyzers, Total  Harmonic  

Distortion;  Spectrum  Analyzers  ï Basic  Spectrum  Analyzer,  Spectral  Displays,  Spectra  of  

Different  Spectrum Analyzers.  

Oscilloscopes: Oscilloscope Block diagram, Cathode Ray Tube, Vertical Deflection  System, 

Delay Line, Hor izontal Deflection System -  Triggered Sweep, Delayed sweep;  CRO Probes, Dual 

Beam & Trace CROs, Measurement of Amplitude, Frequency and  Phase (Lissajous  method),  

Sampling  Oscilloscope,  Analog  Storage  Oscilloscope,  Digital  Storage Oscilloscope.  

 

Module  5:  DISPLAY  DEVICES  AND  RECORDERS  (09  Periods)  

Display Devices: Segment Displays ï Seven Segment Display, LCD,TFT -LCD, Display,  BCD to  

7 Segment  Converter,  Plasma  display  panels.  

Recorders: Objectives and Requirements of Recording Data, Recorder Specificatio ns,  Strip 

Chart Recorder and X -Y Recorder, Potentiometric Recorder, Digital Data Recording,  Recorder 

Selections  for  Particular Applications.  

Total  Periods:  45  
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EXPERIENTIAL LEARNING  

 

1.  Convert  Linear  displacement  in  to  voltage  using  linear  variable  differential  transducer  set 

up.  

2.  Simulate  wheat  stone  using  Multisim  and  find  change  in  resistance.  

3.  Simulate  Wein  bridge  using  Multisim  and  find  change  in  capacitance.  

4.  Develop a  model  and  verify  the  working  of  seven  segment  display.  

(Note: Itôs an indicative one. The course instructor may change the activities and the same 

shall be reflected in course handout.)  

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  H.S.  Kalsi,  Electronic  instrumentation,  TMH,  3rd  Edition,  2015.  

2.  
A.K.  Sawhney,  A Course  in  Electrical  & Electronic  Measurement  and  Instrumentation,  

Dhanpat  Rai & Company  Private  Limited,  New  Delhi,  18 th  Edition,  2007.  

 

REFERENCE  BOOKS:  

1.  
David  A. Bell  Electronic  Instrumentation  & Measurements,  PHI,  2nd  Edition,  2003.  

2.  A.D.  Helfrick  and  W.D.  Cooper,  Modern  Electronic  Instrumentation  and  Measurement  

Techniques,  PHI,  5th  Edition,  2006.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/108/105/108105153/  

2.  https://swayam.gov.in/nd1_noc19_ee44/preview  

 

Web  Resources:  

1.  Digital Audio Signal Processing:  

https://fmipa.umri.ac.id/wp -content/uploads/2016/03/Udo -  Zolzer -digital -audio -signal -
processing.978047099785 7.40435.pdf  

2.  https://www.google.co.in/books/edition/Audio_Engineering_Explained/tsT9kq4m_G8C?hl

=e  n&gbpv=1&kptab=overview  

3.  List  of  Audio  editing  Software:  https://www.i nvestopedia.com/best -audio -editing -

software -  5191187  

4.  Learn  Audio  Editing  -  for  Beginners:  https://youtu.be/hrQXWaMyPew  

 

  

https://nptel.ac.in/courses/108/105/108105153/
https://swayam.gov.in/nd1_noc19_ee44/preview
https://fmipa.umri.ac.id/wp-content/uploads/2016/03/Udo-Zolzer-digital-audio-signal-processing.9780470997857.40435.pdf
https://fmipa.umri.ac.id/wp-content/uploads/2016/03/Udo-Zolzer-digital-audio-signal-processing.9780470997857.40435.pdf
https://fmipa.umri.ac.id/wp-content/uploads/2016/03/Udo-Zolzer-digital-audio-signal-processing.9780470997857.40435.pdf
https://www.google.co.in/books/edition/Audio_Engineering_Explained/tsT9kq4m_G8C?hl=en&gbpv=1&kptab=overview
https://www.google.co.in/books/edition/Audio_Engineering_Explained/tsT9kq4m_G8C?hl=en&gbpv=1&kptab=overview
https://www.google.co.in/books/edition/Audio_Engineering_Explained/tsT9kq4m_G8C?hl=en&gbpv=1&kptab=overview
https://www.investopedia.com/best-audio-editing-software-5191187
https://www.investopedia.com/best-audio-editing-software-5191187
https://www.investopedia.com/best-audio-editing-software-5191187
https://youtu.be/hrQXWaMyPew
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PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22EC102015  NANOSTRUCTURES AND  NANOTECHNOLOGY  3 -  2 -  4 

Pre - Requisite  Engineering  Physics,  Engineering  Chemistry  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course describes on Nano structures ï Classification and 

Peculiarities, Characterization and Properties of Nanomaterials, Micro Electro -Mechanical 

Systems (MEMS) & Nano Electro -Mechanical Systems (NEMS), Carbon Nanotubes (CNT) ï 
Properties and Synthesis, Interdisciplinary Applicat ions of Nanomaterials.  

 

COURSE  OUTCOMES :  After  successful  completion  of  this  course,  the  students  will  be able  to:  

CO1  

Analyze the peculiarities of nanostructured materials, their characterization and 

properties to solve structural, mechanical and elect rical problems in manufacturing 
Nanostructures.  

CO2  Apply  physical  techniques  to  fabricate  nanostructured  materials  

CO3  Analyze  the  chirality  of  carbon  nanotube  and  synthesize  for  various  applications.  

CO4  
Identify the appropriate nanomaterial in Quantu m Devices, Emitters, Photo 

electrochemical Cells, Photonic Crystals and Plasmon Waveguides for societal application.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  
Program specific 

outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO2  3 2 -  -  3 -  -  -  -  -  -  -  3 -  -  

CO3  3 3 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO4  3 3 2 2 -  2 2 -  -  -  -  -  3 -  -  

Course 

Correlation 

Mapping  

3  3  2  2  3  2  2  -  -  -  -  -  3  -  -  

 

Correlation Levels:  3: High;    2: Medium ;       1: Low  
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COURSE CONTENT  

MODULE 1:  INTRODUCTION  TO  NANOSTRUCTURED  MATERIALS  (09  Periods)  

Gleiter's classification of nanostructured materials, Classification of nanostructures by  

dimensi onalit y, Concept  of ɶsurface form  engineer ingớ in  nanomat erial  science, Ext ended 

internal surface, Increasing of surface energy and tension, Grain boundaries, Instability  of  3D0  

NSM due  to  grain growth.  

 

MODULE 2:  CHARACTERIZATION  OF NANOMATERIALSAND  

PROPERTIES  

(11 Periods)  

Structural  Characterization:  X- ray  diffraction  (XRD),Scanning  electron  microscopy  (SEM),  

Transmission  electron  microscopy  (TEM),  Chemical  Characterization:  Optical  spectroscopy,  

Electron  spectroscopy,  Ionic  spectrometry,  Physical  Properties  of  Nanomateri als:  Melting  points  

and  lattice  constants,  Mechanical  properties,  Optical  properties Electrical conductivity.  

 

MODULE 3:  FABRICATION  OF NANOSTRUCTURES  BY  PHYSICAL  

TECHNIQUES  

(09 Periods)  

Introduction, Lithography, Nanomanipulation and Nanolithography, S oft Lithography,  Assembly 

of  Nanoparticles  and  Nanowires,  Other  Methods for  Microfabrication.  

 

MODULE 4:  CARBON NANOTUBES (CNT)  ï PROPERTIES AND 

SYNTHESIS  

(08 Periods)  

Dimensions, Chirality, Material Properties, Mechanical Properties, Electrical Propert ies,  Optical  

Properties,  Thermal  Properties,  Nanotube Growth  Methods,  Chemical  Vapor  Deposition, 

Thermal  Chemical  Vapor  Deposition,  Applications  

 

MODULE 5:  INTERDISCIPLINARY  ARENA  OF NANOMATERIALS  (08  Periods)  

Molecular  Electronics  and  Nanoelectronics,  Nanobots,  Biological  Applications  of  Nanoparticles, 

Catalysis by Gold Nanoparticles, Band Gap Engineered Quantum Devices,  Nano mechanics 

Carbon Nanotube Emitters, Photoelectrochemical Cells, Photonic Crystals  and  Plasmon  Waveguides  

Total  no.  of  Periods: 4 5  
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EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

1.  Demonstration  of  Clean  room.  

2.  Demonstration  of  Clean  bench.  

3.  Demonstration  of  substrate.  

4.  Cleaning  process  of  substrate.  

5.  Deposition  of  filter  by  sol -gel  method.  

6.  Deposition  of  thermal  evapo ration.  

7.  Annealing  Process  using  Digital  Vacuum  evaporator.  

8.  Fabrication  of  Schottky  Diode.  

9.  Fabrication  of  MOSFET Device.  

10.  Device  characterization  for  assessing  the  performance  of  the  fabricated device.  

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  Pokropivn y,  Vladimir,  RynnoLohmus,  Irina  Hussainova,  Alex  Pokropivny,  and  Sergey  

Vlassov, ɶInt ro ducti on to  nanomat er ials  and  nanotechnology ớ,  Tartu, Estonia:  Tartu 

University Press,  2007.  

2.  Guozhong  Cao and  Ying  Wang,  ɶNanostructures and  Nanomaterials:  Synthesis,  

Properties,  and  Applicationsò, Imperial  College  Press,  2004.  

 

REFERENCE  BOOKS:  

1.  Bhu sha n, Bharat,  ñSpringer Handb ook of Nan ot echnologyớ, 2nd editi on, 2006.  

2.  A I  Gusev and  A ARem pel,  ñNan ocrystalli ne Mat er ial sớ, Camb ridge Int ern ati onal Science  

Publishing,  1st  Indian edition,  2008.  

3.  Kamal  K.  Kar,  ñCarbon Nanotubes:  Synthesis,  Characterization  and  Applicationsò, Research  

Publishing Services,  1st  edition,  2011.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/103103033  

2.  https://nptel.ac.in/courses/118102003  

3.  https://nptel.ac.in/courses/118104008  

 

Web  Resources:  

1.  Introduction to Nanotechnology -  nanohub.org  

2.  https://www.coursera.org/learn/sensor -man ufacturing -process -control  

 

  

https://nptel.ac.in/courses/103103033
https://nptel.ac.in/courses/118102003
https://nptel.ac.in/courses/118104008
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PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22EC101016  MICRO  ELECTRO  MECHANICAL  SYSTEMS  3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION:  Overview of Micro Electro Mechanical Systems  (MEMS), working 

principles of microsensors and microactuators, materials, microfabrication processes, MEMS 
accelerometers, packaging of Microsystems and applications over different fields.  

 

COURSE  OUTCOMES:  On successful  completion  of  the  courses,  the  students  will  be able  to:  

CO1  Analyze  MEMS Components  like  microsensors  and  microactuators.  

CO2  
Use standard  micro  fabrication  techniques  and  device  packaging  methods  in  

manufacturing  MEMS devices.  

CO3  Understand  types  of  MEMS accelerometers.  

CO4  Analyz e efficient  and  cost -effective  MEMS devices  for  societal  applications.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 3 2 -  -  -  -  -  -  -  -  -  3 -  -  

CO2  1 3 3 2 1 -  -  -  -  -  -  -  3 -  -  

CO3  2 3 1 -  2 2 -  -  -  -  -  -  3 -  -  

CO4  3 2 1 1 1 2 -  -  -  -  -  -  3 -  -  

Course 

Correlati

on 

Mapping  

3  3  2  1  1  2  -  -  -  -  -  -  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low   
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COURSE CONTENT  

MODULE 1:  INTROD UCTION  TO  MEMS  AND  MICROSYSTEMS  (09  Periods)  

Introduction to MEMS, Energy domains and transducers, sensors and actuators, Microsystems  

versus  MEMS, miniaturization,  MEMS materials.  

 

MODULE 2:  MICROSENSORS  &  ACTUATORS  (09  Periods)  

Microsensors: Classifi cation of physical sensors, Integrated, Intelligent, or Smart sensors,  

Sensor Principles and Examples: Thermal sensors, Pressure, Flow, Inertial, Gyro sensors, Bio  

Sensors.  

Microactuators:  Electromagnetic  and  Thermal  microactuation,  Mechanical  design  of  

mi croactuators,  Microactuator  examples,  microvalves,  micropumps,  micromotors.  

 

MODULE 3:  MEMS  ACCELEROMETERS  (09  Periods)  

Micro  accelerometers  for  MEMS, Temperature  and  Damping  analysis,  Piezoelective  

accelerometer,  Piezoresistive  accelerometer,  Piezocapa citive  accelerometer  technology.  

 

MODULE 4:  MEMS  FABRICATION  AND  PACKAGING  (10  Periods)  

Review  of  Fabrication  process -Photolithography,  ion  implantation,  diffusion,  oxidation,  chemical  

vapor  deposition,  physical  vapor  deposition,  deposition  by  Epitaxy,  Czochralski  process.  

Micromachining technology of MEMS, Microstereolithography; Introduction to microsystem  

packaging,  objectives  and  general  considerations  in  packaging  design,  three  levels  of  

microsystem  packaging.  

 

MODULE 5:  MEMS  APPLICATIONS  (09  Peri ods)  

Applications  of  MEMS in  the  automotive  industry,  avionics  and  space  applications and  

commercial  applications,  RF MEMS, optical  MEMS, Introduction  to  Bio  MEMS and  microfluidics.  

Total  Periods: 45  

 

EXPERIENTIAL LEARNING  

 

1.  Demonstration  of  working  principle  of  

A)  accelerometers  for  airbag  sensors,  

B)  microphones,  

C)  projection  display  chips,  

D)  blood  and  tire  pressure  sensors,  

E)  optical  switches,  

F)  analytical  components  such  as lab -on -chip,  biosensors  

G)  Pressure  sensors.  

H)  Humidity  sensors.  

I)  Temperature  sensors.  

2.  Dem onstration  of  the  significance  of  gold,  copper,  aluminum  and  titanium  in  MEMS. 

(Note:  Itôs an indicative  one.  The  course  instructor  may  change  the  activities  and  the  same  shall  be reflected  
in  course handout.)  
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RESOURCES  

 

TEXT BOOKS:  

1.  
G.K.Ananthasur esh,  K.J.Vinoy,  Micro  and  Smart  Systems ,  Wiley  India,  1st  edition,  
2010  Education  (India) Pvt.  Ltd.,  2002.  

 

REFERENCE  BOOKS:  

1.  Tai -Ran Hsu,  MEMS & Microsystems,  Design  and  Manufacture ,  McGraw  Hil  

2.  Nitaigour  Premchand  Mahalik,  MEMS,  McGraw  Hill  Educa tion  (India)  Pvt.  Ltd.,  eighth  

reprint,  2013.  

 

VIDEO  LECTURES:  

1.  https://onlinecourses.nptel.ac.in/noc22_ee36/preview  

2.  https:// nptel.ac.in/courses/112108092  

3.  https://onlinecourses.nptel.ac.in/noc21_ee32/preview  

4.  https://archive.nptel.ac. in/courses/108/108/108108113/  

5.  https://archive.nptel.ac.in/courses/117/105/117105082/  

6.  https:// www.coursera.org/learn/sensor -manufacturing -process -control  

 

Web  Resources:  

1.  https://ocw.mit.edu/courses/6 -777j -design -and - fabri cation -of -microelectromechanical -

devices -spring -2007/  

2.  https://www.udemy.com/course/micro -electromechanical -systems -mems - technology/  

3.  https://learning.edx.org/course/co urse -v1:EPFLx+memsX+3T2018/home  

4.  https://edu.epfl.ch/coursebook/en/mooc -micro -and -nanofabrication -mems -MICRO-621  

5.  https://www.lorainccc.edu/engineering/mechatronics/micro -electromechanical -systems -

mems -short - term -certificate/  

6.  https://nptel.ac.in/courses/117105082  

 

 

  

https://onlinecourses.nptel.ac.in/noc22_ee36/preview
https://nptel.ac.in/courses/112108092
https://onlinecourses.nptel.ac.in/noc21_ee32/preview
https://archive.nptel.ac.in/courses/108/108/108108113/
https://archive.nptel.ac.in/courses/117/105/117105082/
http://www.coursera.org/learn/sensor-manufacturing-process-control
https://ocw.mit.edu/courses/6-777j-design-and-fabrication-of-microelectromechanical-devices-spring-2007/
https://ocw.mit.edu/courses/6-777j-design-and-fabrication-of-microelectromechanical-devices-spring-2007/
https://learning.edx.org/course/course-v1:EPFLx+memsX+3T2018/home
https://edu.epfl.ch/coursebook/en/mooc-micro-and-nanofabrication-mems-MICRO-621
https://www.lorainccc.edu/engineering/mechatronics/micro-electromechanical-systems-mems-short-term-certificate/
https://www.lorainccc.edu/engineering/mechatronics/micro-electromechanical-systems-mems-short-term-certificate/
https://nptel.ac.in/courses/117105082
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22EC101137  AUTOMOTIVE ELECTRONI CS 3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: Automotives systems ; ECUs; Sensors; Act uators; Communication 

Protocols ; Control Systems; Future Automotives trends like Electric Vehicles.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1  Acquire an overview of automotive components, subsystems and basics of automotive 

systems and design electronics  

CO2  Use and apply available automotive sensors and actuators in various electronic control 

system while designing automotive system design.  

CO3  Understand the networking of various modules in automotive  systems, 

communication protocols and Infotainment systems   

CO4  Recognize different control systems in today's automotive industry   

CO5   Apply knowledge of modern technologies in future automotive design  

 

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Progra m Outcomes  

Program  

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3 3 -  3 -  -  -  -  -  -  -  -  3 3 -  

CO2  3 3 -  -  -  -  -  -  -  -  -  -  3 3 -  

CO3  3 3 2 3 -  -  -  -  -  -  -  -  3 3 -  

CO4  3 3 -  -  -  -  -  -  -  -  -  -  3 3 -  

CO5  -  -  -  -  -  -  -  -  -  -  -  -  3 3 -  

Course 

Correlatio

n Mapping  

3  3  2  3  -  -  -  -  

-  -  

-  -  3  3  -  

Correlation Levels:  3: High;    2: Medium;         1: Low  
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COURSE CONTENT  

Module 1:  INTRODUCTION TO AUTOMOTIVE 

ELECTRONICS  

(09 Periods)  

Introduction to Modern Automo tive Systems, Evolution of Automotive Electronics, Need 

for electronics in automobiles, Application areas of Electronic Systems in modern 

automobiles. Electronic Engine Control, Electronic Fuel control, Electronics Ignition, 

Automotive Transmissions, Elect ronic Control Unit(ECU) Design Circle: V -Model 

development circle, Component of ECU, Examples of ECU`s in automotive.  

 

Module 2:  AUTOMOTIVE SENSORS AND 

ACTUATORS             

(10 Periods)  

Airflow rate sensor (MAS), Engine Crankshaft Angular Position Sens or, Hall Effect 

Position Sensor, Optical Crankshaft Position Sensor, Manifold Absolute Pressure(MAP), 

Throttle Angle Sensor(TAS), Engine Coolent Temperature(ECT) Sensor, Air Bag Sensors.  

Automotive Ignition control Actuators, Fuel Injector Actuator, Soleno ids, Various types of 

electronic motors and piezoelectric force generators, Relays (Solid state relays and 

electromechanical relays), Electro Pneumatic: Pneumatic motors, Electro Hydraulic 

Valves.  

 

Module 3:  COMMUNICATION PROTOCOLS AND 

INFOTAINMENT SYSTE MS              

(09 Periods)  

Overview of Automatic Communication Protocols: CAN,LIN, Flex Ray, MOST, D2B and 

DSI, Communication Interface with ECUs, TCP/IP for Automotive applications, 

Infotainment Systems: Application of telematics in automotive domains,  Global 

Positioning System(GPS)  

 

Module 4:  AUTOMOTIVE CONTROL SYSTEMS  (09 Periods)  

Digital Engine control features, Vehicle Motion Control systems: Typical Cruise Control 

systems, Stepper motor -based actuator for cruise control, Antilock Breaking 

System (ABS),Electronically controlled power steering systems  

 

Module 5:  FUTURE TRENDS IN AUTOMOTIVE   (08  Periods)  

Hybrid and Electric Automotive, Autonomous Vehicles and driving challenges, Blockchain 

trends,V2X Technology, Electric Vehicles  

Total Periods :45  

 

EXPERIENTIAL LEARNING  

LIST OF EXERCISES:  

1.  Diagnosis of ignition system.  

2.  Fault finding of relay & fuses in car using Off Board Diagnostics Systems (OBDS).  

3.  Fault finding location of sensor in car using OBDS  

4.  LabCar for the development of telematic functions and Car to X -based business models  

5.  

 

Simulation of Vehicle systems using MATLAB/LabView/Simulink  

6.  Design of the entire Electrical Vehicle Model using MATLAB/Simulink  

7.  Modelling of Novel Vehicle Architecture using MATLAB/Simulin k 
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8.  Mathematical modeling and simulation of dynamic Automotive systems  

9.  Develop a steering -control strategy for autonomous driving taking input from CAN 

message.  

10.  Tune the automotive engine controller using mapped engine model.  

 

 

 

RESOURCES  

 

TEXT  BOOKS:  

1.  William B. Ribbens, "Understanding Automotive Electronics", 6th Edition, Elsevier 

Publishing  

2.  Robert Bosch GmbH (Ed.) Bosch Automotive Electrics and Automotive Electronics Systems 

and Components, Networking and Hybrid Drive, 5th edition, Joh n Wiley & Sons Inc., 2007  

3.  Automotive Sensors(Sensor Technology) -2009 by John Turner and Joe Watson  

 

REFERENCE  BOOKS:  

1.  Ronald K Jurgen: ñAutomotive Electronics Handbookò, 2nd  Edition McGraw -Hill,1999  

2.  James D Halderman: ñAutomative Electricity and Electronicsò, PHI Publications. 

3.  Iqbal Husain: ñElectric and Hybrid Vehicles: Design Fundamentalsò, CRC Press,2003. 

4.  G. Meyer, J.Valldorf and W Gessner: ñAdvanced Microsystems for Automatic 

Applicationsò,Springer 2009. 

 

VIDEO  LECTURES:  

1.  https://archive.nptel.ac.in/courses/107/106/107106088/  

2.  https://bit.do/NPTEL -Automotive -Electronics&v=BOP8qLQzhDc  

  

 

Web  Resources:  

1.  https://www.youtube.com/watch?v=_Bjn - tGKPvc  

2.  https://training.uplatz.com/online - it - course.php?id=automotive -electrics -and -

automotive -electronics -469  

  

 

 

  

https://archive.nptel.ac.in/courses/107/106/107106088/
https://bit.do/NPTEL-Automotive-Electronics&v=BOP8qLQzhDc


 

B.Tech. Electronics and Computer Engineering  230 

PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22EC104017  EMBEDD ED SYSTEMS  3 -  2 4 5 

Pre - Requisite  Microcontrollers  and  Interfacing.  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This Course describes on MSP430 Architecture; Instruction Set; 

Programming; On -Chip Resources; Communication with peripherals; Em bedded system design 

approaches  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  
Analyze MSP430 Architecture, Instruction Set, addressing modes to develop programs  for 

various  control applications  using  Assembly  and  Embedded  C 

CO2  
Solve Problems by analyzing MSP430 On Chip Resources such as Timer, Clock System,  Low 

Power  Modes/techniques  and  Interrupt Structure.  

CO3  

Realize Mixed Signal Processing and Networking Applications, by analyzing onChip  

Resources such as Comparator, ADC, Temperature Sensor, PWM and Communication  

Peripherals  

CO4  
Analyze Language, IDE Support, Processor IC & Design Technologies, and System  
Modeling  Techniques  to  capture  behavior  of  Embedded  Prototype  using  suitable  model  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program 

Specific  

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  
PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

CO1  3 3 -  1 -  -  -  -  -  -  -  -  2 1 -  

CO2  3 3 2 3 2 2 -  -  -  -  -  -  2 2 -  

CO3  3 3 3 2 2 2 -  2 -  -  -  -  1 2 2 

CO4  3 2 3 2 2 2 -  2 -  -  -  -  1 1 1 

Course 

Correlati

on 

Mapping  

3  3  3  2  2  2  -  2  -  -  -  -  2  2  2  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  ARCHITECTURE  OF MSP430  (09  Periods)  

Embedded Systems ï Introduction, MSP430 -  Anatomy of microco ntroller, Memory,  Software,  

Pin out  (MSP430G2553),  Functional  Block  diagram,  Memory,  CPU, and  Memory  mapped  input  

and  output,  Clock  generator;  Exceptions -  Interrupts  and  Resets.  

 

Module  2:  PROGRAMMING  MSP430  (09  Periods)  

Development Environment, Aspects  of C for Embedded Systems, Assembly Language,  Register  

Organization,  Addressing  Modes,  Constant  Generator  and  Emulated  Instructions,  Instruction  

Set,  Example  programs -  Light  LEDs,  Read  input  from  a switch;  Automatic  Control -Flashing  light  

by  delay,  use  of  subroutines  and  Functions;  Basic  Clock  System,  Interrupts  and  Low Power  

Modes  

 

Module  3:  TIMERS  AND  MIXED  SIGNAL  SYSTEMS  (09  Periods)  

Timers  -  Watchdog  Timer,  RTC, Timer_A,  Measurement  in  capture  mode,  PWM generation;  

Mixed  Signal  Systems -  Comparator_A , ADC10  SAADC ïArchitecture,  operation -  Single 

Conversion, Temperature Sensor on ADC10, DTC in ADC10; ADC12 ï Comparison with  ADC10.  

 

Module  4:  COMMUNICATION  PERIPHERALS  &  PROTOCOLS  (09  Periods)  

MSP430 Communication Interfaces -  USART, USCI, USI; Communi cation Protocols -  SPI,  Inter -

integrated  Circuit  Bus,  USB,  CAN.  

 

Module  5:  EMBEDDED  SYSTEM  DESIGN  (09  Periods)  

Processor  Technology,  IC  Technology,  Design  Technology,  Tradeoffs.  Model  VS.  Language, 

System Modelling ï Data Flow Model, FSM, FSMD, HCFSM, PS M, Concurrent  Process Model  & 

implementation.  

Total  Periods:  45  

  

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

1.  Introduction  to  MSP430  launch  pad  and  Programming  Environment  

2.  Practice  on usage  of  Instruction  Set  

3.  Read  input  from  switch  and  Automatic  control/flash  LED (software  delay).  

4.  Interrupts  programming  example  using  GPIO.  

5.  Configure  watchdog  timer  in  watchdog  & interval  mode.  

6.  Configure  timer  block  for  signal  generation  (with  given  frequency).  

7.  Read  Temperature  of  MSP430  with  the  he lp  of  ADC.  

8.  Test  various  Power  Down  modes  in  MSP430.  

9.  Generation  of  Pulse  Width  Modulation.  

10.  Use Comparator  to  compare  the  signal  threshold  level.  

11.  Speed  Control  of  DC Motor.  
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12.  Master  slave  communication between  MSPs using  SPI.  

13.  Networ king  MSPs using  Wi-Fi 

 
PROJECT  BASED  LEARNING:  

 

1.  Create  an Morse  Code  Machine  

2.  Create  a project to  control  an  Analog  Guage  machine  using  MSP430G2553.  

3.  Design  an  Wi-Fi Controller  door  lock  using  MSP430  and  mobile  phone.  

4.  Design  an  RGB mood  lamp  using  MSP430  for  low  power  Control.  

5.  Control  your  robot  using  an  Android  app  to  perform  various  tasks  in  difficult  

environmental  conditions  

(Note:  Itôs an indicative  one.  The  course  instructor  may  change  the  activities  and  the  same  shall 

be reflected in  course handout.)  

 

RESOURCES  

TEXT BOOKS:  

1.  John  H.  Davies,  MSP430  Microcontroller  Basics,  Newnes  Publications,  1stEdition,  2008.  

2.  Santanu  Chattopadyay,  Embedded  System  Design,  PHI,  2010.  

3.  Frank  Vahid,  Tony  D.  Givargis,  Embedded  System  Design  ï A Unified  Hardware/ 

Software   Introduction, John Wiley,  January  2006  

 

REFERENCE  BOOKS:  

1.  Chris  Nagy,  Embedded  Systems  Design  using  the  TI  MSP30  Series,  Newness  

Publications,  October  2003.  

2.  Jorgeon  Staunstrup,  Wayne  Wolf,  Hardware/Software  Co-design  Principles  and  

Practice,  Springer 2009.  

3.  Patrick  R Schizont,  A Practical  Introduction  to  Hardware/Software  Co-design,  Springer  

publications,  January  2010  

 

VIDEO  LECTURES:  

1.  https:// www.udemy.com/course/bootlaoder -design -with -msp430/  

2.  https://in.coursera.org/learn/introduction -embedded -systems  

3.  https://archive.nptel.ac.in/noc/courses/noc20/SEM2/ noc20 -ee98/  

 

Web  Resources:  

1.  https:// www.ti.com/microcontrollers -mcus -processors/msp430 -  

microcontrollers/overview.html  

2.  https:// www.olimex.com/Products/MSP430/Starter/MSP430 -EASYWEB-  

2/resources/MSP430 - Internet -Connectivity.pdf  

3.  https://link.springer.com/book/10.1007/9 78 -3-031 -79828 -3 

4.  https:// www.udemy.com/course/mcu_msp430/  

 

  

http://www.udemy.com/course/bootlaoder-design-with-msp430/
https://in.coursera.org/learn/introduction-embedded-systems
http://www.ti.com/microcontrollers-mcus-processors/msp430-
http://www.olimex.com/Products/MSP430/Starter/MSP430-EASYWEB-
https://link.springer.com/book/10.1007/978-3-031-79828-3
http://www.udemy.com/course/mcu_msp430/
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PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22EC104018  ADVANCED  MICROCONTROLLERS  3 -  2 4 5 

Pre - Requisite  Microcontroller  and  Interfacing  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course is designed to provide an overview on system design using 

industry standard Peripheral Interface Controller. The course provides a deep insight about its 

architecture, Pr ogramming at assembly and high levels, various resources -operation and their 

applications demanding interfacing to external peripherals to solve various engineering problems 

efficiently.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  stude nts  will  be able  to:  

CO1  Analyze  Architectural  features  of  PIC family  of  Microcontrollers  for  control  applications.  

CO2  Analyze  PIC18  Architecture  and  Instruction  Set  to  develop computing  applications.  

CO3  
Develop  Programs  for  PIC18  using  ports,  timers  and  associated  on  Chip  resources  for 
Specified  Applications.  

CO4  
Design  microcomputer  based  systems  with  the  knowledge  of  Interfaces  and  Peripherals 
of PIC18  to  Solve  various engineering  problems.  

CO5  Work  independently  or  in  teams  to  solve  problems  with  effective  communication.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program  

Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3  3  -  -  -  -  -  -  -  -  -  -  -  3  -  

CO2  3  3  -  -  -  -  -  -  -  -  -  -  -  3  -  

CO3  3  2  3  -  -  1  -  -  -  -  -  -  -  3  -  

CO4  3  2  3  1  -  1  -  1  -  -  -  -  -  3  -  

CO5                 

Course 

Correlatio

n Mapping  

3  3  3  1  -  1  -  1  -  -  -  -  -  3  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  PIC  ARCHITECTURE  (09  Periods)  

Architecture  of  PIC18,  Register  Organization,  Memory  Organization  -  ROM space  & RAM. 

 

Module  2:  PIC  PROGRAMMING  (09  Periods)  

Data formats & Directives, Instruction Set: Arithmetic, Logic, branching, Bit wise, bank  

switching,  Simple PIC  Programs.  

 

Modu le  3:  PORTS,  TIMERS  AND  PROGRAMMING  (09  Periods)  

Pin description of PIC18F452, Basic Port Structure, I/O port programming; Macros and  

modules, Structure  of  Timer  0 & its  Programming using Assembly and  C, Counter  programming,  

Structure of  timers  1,  2 and  3 & their  Programming.  

 

Module  4:  PIC - SERIAL  PORTS  AND  INTERRUPTS  (09  Periods)  

Basics  of  communication  ï Serial/Parallel,  RS232  & PIC18  connection  to  RS232,  Serial  Port  

Structure  & programming;  PIC18  interrupts,  Programming  timer  interrupts,  Programming  serial  

interrupts  

 

Module  5:  PIC  INTERFACING  (09  Periods)  

7 segment  LED and  LCD interfacing,  keyboard  interfacing,  interfacing  ADC,  DAC,  Interfacing  

DC motor,  stepper  motor,  PWM using  CCP. 

Total  Periods:  45  

   

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

Programs  using  PIC  Microcontroller  

1.  Arithmetic  operations.  

2.  Logical  & Branch  operations  

3.  Bit  manipulation  operations.  

4.  Macros  & Modular  programming.  

5.  Time  Delay  programs.  

Interfacing  with  PIC  microcontrollers  

1.  Interface  switches,  LEDs,  7-segment  display.  

2.  Interfacing  of  PIC18  with  Keyboard  and  LCD.  

3.  Interfacing  of  PIC18  with  DAC.  

4.  Interfacing  using  serial  communication  & DC Motor  

5.  Interfacing  Stepper  Motors  

 
PROJECT  BASED  LEARNING:  

1.  Digital  Dice  Roller  with  PIC.  
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2.  Create  a Command  Line  Interface  over  UART 

3.  Log  Weather  data  

4.  Automated  water  Dispenser.  

(Note:  Itôs an indicative  one.  The  course  instructor  may  change  the  activities  and  the  same  shall 

be reflected in  course handout.)  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  Muhamm ad Ali  Mazidi,  Rolin  D.  McKinlay,  Danny  causey,  PIC Microcontroller  and  

Embedded  Systems:  Using  C and  PIC18 , Pearson  Education, 2015.  

  

 

REFERENCE  BOOKS:  

1.  Ramesh  S.  Gaonkar,  Fundamentals  of  Microcontrollers  and  Applications  in  Embedded 

Systems (With PIC18 Microcontroller Family), Penram International,  2010.  

  

 

VIDEO  LECTURES:  

1.  htt ps:// skills.microchip.com/introduction - to - the -8- bit -pic -mcu - timer0  

2.  htt ps:// nptel.ac.in/courses/117104072  

  

 

Web  Resources:  

1.  htt p://crystal.uta.edu/~zaruba/CSE3442/  

2.  https://owd.tcnj.edu/~hernande/ELC343/  

3.  htt p://www.ciebookstore.com/Content/Images/uploaded/PIC18 -Study -Guide -  CIE.pdf  

 

  

http://crystal.uta.edu/~zaruba/CSE3442/
https://owd.tcnj.edu/~hernande/ELC343/
http://www.ciebookstore.com/Content/Images/uploaded/PIC18-Study-Guide-
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PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22EC101019  FPGA  ARCHITECTURES  AND  APPLICATIONS  3 -  -  -  3 

Pre - Requisite  VLSI  System  Design  

Anti - Requisite  -  

Co- Requisit e  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion on evolution of 

programmable devices, design with PLDs, FPGA -organization, programming, Xilinx -XC2000, 

XC3000, XC4000 architectures, programming technologies, anti - fuse programmed FPGAs,  
design applications.  

 

COURSE  OUTCOMES: After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  
Implement  Boolean  functions  using  programmable  logic  devices  to  develop  a digital  

system.  

CO2  
Analyze  FPGAôs and  its  programmable  technolog ies to  assess  the  impact  of  digital  

functions  in the  development  of  digital system.  

CO3  
Analyze  Xilinx  & Actel  based  FPGA architectures,  place  and  route  designs  for  high  

speed  digital Circuits.  

CO4  Develop  various  sub  systems  using  FPGA for  specified  app lications.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  
Program  Specific  

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3  3  2  -  -  -  -  -  -  -  -  -  3 -  -  

CO2  3  3  -  -  -  1  -  -  -  -  -  -  3 -  -  

CO3  3  3  -  -  -  -  -  -  -  -  -  -  3 -  -  

CO4  3  2  3  -  -  1  -  -  -  -  -  -  3 -  -  

Course 

Correlation 

Mapping  

3  3  3  -  -  1  -  -  -  -  -  -  3  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  DESIGNING  OF PROGRAMMABLE  LOGIC  DEVICES  (10  Periods)  

Introduction , Simple Programmable Logic Devices ï Read Only Memories, Programmable Logic  

Arrays,  Programmable  Array  Logic,  Sequential  Programmable  Logic  Devices  (22CEV10),  

Implementation  of  a serial Adder with  Accumulation.  

 

Module  2:  FIELD  PROGRAMMABLE  GATE  ARRAYS  (10  Periods)  

Finishings:  Introduction  to  FPGAs, FPGA Programming  Technologies,  Programmable  Logic  Block  

Architectures,  Programmable  Interconnects,  and  Programmable  I/O  blocks  in  FPGAs, Dedicated  

Specialized  Components  of  FPGAs, Applications  of  FPGAs. 

 

Module  3:  SRAM  PROGRAMMABLE  FPGAS  (08  Periods)  

Introduction, Programming Technology, Device Architecture, the Xilinx XC2000, XC3000 and  

XC4000  Architectures  

 

Module  4:  ANTI - FUSE  PROGRAMMED  FPGAS  (09  Periods)  

Introduction, Programming Technology, Device Architecture, The Actel ACT1, ACT2 and ACT3  

Architectures.  

 

Module  5:  DESIGN  APPLICATIONS  (08  Periods)  

General  Design  Issues,  A Fast  Video  Controller,  A Position  Tracker  for  a Robot  Manipulator,  A Fast  

DMA Controller,  Designing  Counters  with  ACT devices , Introduction  to  G2 Modular Platforms.  

Total  Periods:  45  

   

 

EXPERIENTIAL LEARNING  

 

1.  Design  and  Implementation  of  wending  machine.  

2.  Design  and  Implementation  of  traffic  light  controller.  

3.  Develop  a sequence  generator.  

(Note:  Itôs an  indicative  one.  The course  instructor  may  change  the  activities  and  the  same  shall  
be reflected  in  course handout.)  

 

 

 

  



 

B.Tech. Electronics and Computer Engineering  238 

RESOURCES  

 

TEXT BOOKS:  

1.  Stephen  M. Trimberger,  Field  Programmable  Gate  Array  Technology,  Springer  

International  Edition,Eighth  Indian  Reprint  2015.  

Robert  Lafore,  Data  Structures  & Algorithms  in  Java,  2nd  Edition,  Pearson,  2007.  

2.  Charles  H.  Roth  Jr,  LizyKurian  John,  Digital  Systems  Design  using  VHDL,  3rd  edition,  
Cengage  Learning,2017.  

 

REFERENCE  BOOKS:  

1.  John  V.  Oldfield,  Richard  C. Dor f , Field  Programmable  Gate  Arrays,  Wiley  India,2008.  

2.  Pak K.  Chan/SamihaMourad  , Wayne  Wolf,  Digital  Design  Using  Field  Programmable  

Gate  Arrays, Pearson Low Price  Edition,2009.  

 

VIDEO  LECTURES:  

1.  Architecture  All  Access:  Modern  FPGA Architecture  -  Bing  video  

2.  EEVblog  #496  -  What  Is  An FPGA? -  Bing  video  

3.  I nt rodu c on to FPGA Part  10 -  Met astability  and Clock Domain  Crossin g |  Digi-Key 

Elect ronics -  Bing vi deo 

 

Web  Resources:  

1.  FPGA Design  for  Embedded  Systems  |  Coursera  

2.  FPGA Design  Resources  |  Microchip  Technology  

3.  Programm ing an FPGA:  An Int rodu c on to How I t Works ( xil inx. com)  

4.  Embedded  design  with  FPGAs:  Hardware  resources  -  Embedded.com  
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PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22EE101406  LINEAR  CONTROL  SYSTEMS  3 -  -  -  3 

Pre - Requisite  Signals  and  Systems  

Anti - Requisite  -  

Co- Requ isite  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion and hands -on experience 

on Concepts of control systems, transfer function of various physical systems, time response 
analysis, frequency response analysis, controller design, and sta te space analysis.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1  
Develop  the  mathematical  model  for  various  physical  systems  to  determine  the  transfer  

function by  applying fundamental  principles.  

CO2  
Analyze  the  time  response  of  first  and  second -order  systems  to  evaluate  steady -state  

errors.  

CO3  
Analyze  the  stability  of  a system  in  the  time  domain  and  investigate  the  stability  of  the  

given system  using the  root locus  technique.  

CO4  
Analyze  the  stability  of  a system  in  the  frequency  domain  and  design  a compensator  for  

a system  to  meet  the  desired  specifications  using  the  Bode  plot  technique.  

CO5  
Apply  the  state  space  method  to  model  the  system  to  investigate  controllability  and  

observability.  

 

CO- PO- PSO Map ping Table:  

Course  

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3 3 -  -  1 -  -  -  -  -  -  -  2 1 2 

CO2  3 3 -  1 -  -  -  -  -  -  -  -  2 1 2 

CO3  3 3 3 1 1 -  -  -  -  -  -  -  2 2 2 

CO4  3 3 3 1 1 -  1 -  -  -  -  -  1 2 2 

CO5  3 3 -  --  1 -  -  -  -  -  -  -  2 1 2 

Course 

Correlation 

Mapping  
3  3  3  1  1  ī 1  ī 3  3  ī ī 2  1  2  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  MATHEMATICAL  MODELING  OF SYSTEMS  (09  Periods)  

Introduct ion to control systems ð Classification of open loop and closed loop control  systems  

with  examples;  Modelling  of  physical  systems  ð Transfer  function  of  mechanical  systems, 

electrical systems, Armature control and field control of DC motor ï electrical  ana logy  of  

mechanical systems;  Block  diagram  reduction,  Signal  flow  graph.  

 

Module  2:  TIME  RESPONSE  ANALYSIS  (09  Periods)  

Standard  test  signals;  Time  response  of  first  and  second  order  systems  ð Time -domain  

specifications, steady state error ð static and d ynamic error constants; Effects of  Proportional,  

Integral  and Derivative  controllers.  

 

Module  3:  STABILITY  ANALYSIS  (09 Periods)  

Introduction  to  stability,  Stability  in  terms  of  location  of  roots,  Routh -Hurwitz  stability  criterion  

ï Relative  stability;  Root  locus  ð rules  to  construct  root  loci,  effect  of  adding  pole  and zero  

on  root  loci.  

 

Module  4:  FREQUENCY  RESPONSE  ANALYSIS  (09  Periods)  

Frequency domain specifications, Bode plot, Polar plot and Nyquist Stability Criterion  

Correlation  between  time  and  frequency  response;  Design  of  Lag  and  Lead  Compensators  using 

bode  plot.  

 

Module  5:  STATE  SPACE  ANALYSIS  (09  Periods)  

Concept  of  state,  state  variable,  state  model;  Transfer  function  to  state  space  and  state  space 

to transfer function representation;  Modelling of physical system in state space;  State  transition  

matrix  and  its  properties  ï solution  of  state  equations  ï diagonalization  of state  matrix;  

Controllability  and  observability  using  Kalman's  test.  

Total  Periods:  45  

   

Topics  for  self - study  ar e  provided  in  the  lesson  plan.  

EXPERIENTIAL LEARNING  

 

1.  Transfer  function  of  DC Motor  to  investigate  speed  torque  characteristics.  

2.  Transfer  function  of  AC Servo  Motor  to  investigate  speed torque  characteristics.  

3.  Time  response  of  first  and  Second -order  Systems  with  the  unit  step  as input.  

4.  Investigating  the  system  response  by  the  addition  of  poles  and  zeroes  for  a transfer  

function.  

5.  Effect  of  P, PD, PI,  PID  Controller  on  Second  order  system.  

6.  Investigate  the  stability  of  a system using  ro ot  locus  

7.  Design  of  Lag and  Lead  Compensators  using  root  locus  

8.  Stability  analysis  with  Bode  Plot  for  given  open  loop  system.  
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9.  Design  a Lag and  Lead  Compensators  using  bode  plot.  

10.  Stability  analysis  for  the  given  system  using  Nyquist  Stability  Criteria  

11.  State  space  model  for  classical  transfer  function  and  vice versa.  

12.  Design  of  Classical  and State  Space  Controller.  

(Note: The  following  activities  are  indicative  only;  the  detailed  experiential  learning  activities  will  

be provided in th e course  handout)  

 

 

RESOURCES  

 

TEXT BOOKS:  

1.  
A. Anandkumar,  Control  Systems ,  PHI learning  Pvt  Ltd.,  2nd edition,  2014.  

2.  
Katsuhiko  Ogata,  Modern  Control  Engineering ,  Pearson  Education  Publishers,  5th edition,  
2010.  

 

REFERENCE  BOOKS:  

1.  Nagrath  I.J.  and  Gopal  M, Control  Systems  Engineering ,  New  Age International  

Publications,  5th edition,  2010.  

2.  
Richard  C. Dorf  and  Robert  H.  Bishop,  Modern  Control  Systems ,  Prentice  Hall,  12 th  

edition,  2010.  

3.  BenjaminC.Kuo and FaridGolnaraghi, Automatic  Control Sys tems , John  Wiley  & Sons  

Publications,  8th  edition,  2002.  

4.  
Nagoorkani,  Control  Systems ,  RBA Publications,  2nd  edition,  2006.  

 

VIDEO  LECTURES:  

1.  https:// www.youtube.com/watch?v=vVFDm  CdQw&list=PL A74601484F6994D8  

2.  https:// www.youtube.com/watch?v=u6kYU3qcR3c&list=PLA74601484F6994D8&index  

=2  

3.  https:// www.youtube.com/watch?v=vPQvS9XxlNk&list=PLA74601484F6994D8&index  

=31  

4.  https:// www.youtube.com/watch?v=FXbKYT1G6Xs&list=PLA7 4601484F6994D8&index  

=35  

 

Web  Resources:  

1.  NPTEL_CONTROL SYSTEMS:  https://nptel.ac.in/courses/107/106/107106081/  

2.  EDX_INTRODUCTION TO CONTROL SYSTEMS:  https:// www.edx.org/course/introduction - to -

control - system - design -a- first - look  

 

  

http://www.youtube.com/watch?v=vVFDm
http://www.youtube.com/watch?v=u6kYU3qcR3c&list=PLA74601484F6994D8&index
http://www.youtube.com/watch?v=vPQvS9XxlNk&list=PLA74601484F6994D8&index
http://www.youtube.com/watch?v=FXbKYT1G6Xs&list=PLA74601484F6994D8&index
https://nptel.ac.in/courses/107/106/107106081/
http://www.edx.org/course/introduction-to-control-system-design-a-first-look
http://www.edx.org/course/introduction-to-control-system-design-a-first-look
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PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22EC104026  IMAGE  PROCESSING  3 -  2 4 5 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION : Image processing becomes a very important aspect in various 

industries ranging from process industry to medical field. This course will introduce various image 
processing techniques, algorithms and th eir applications.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  Apply  various  transformations  on  images  by  analyzing  basic  operations  on  images.  

CO2  Understanding  of  image  enhancement  in  both  spatial  and  fre quency  domains  

CO3  
Apply  restoration  techniques  based  on  noise  models  and  degradation  function  to  restore  

the  images, pertaining to  health  and societal  applications.  

CO4  Use appropriate  image  compression  and  segmentation  techniques  on  the  images.  

CO5  Understand  the  basics  of  morphological  operations.  

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  
Program  

Specific Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  1 2 -  2 3 -  -  -  -  -  -  -  -  -  3  

CO2  1 3 -  2 -  -  -  -  -  -  -  -  -  -  3  

CO3  1 2 -  2 3 -  -  -  -  -  -  -  -  -  3  

CO4  1 2 -  2 3 -  -  -  -  -  -  -  -  -  3  

CO5  2 1 -  -  -  -  -  -  -  -  -  -  -  -   

Course 

Correlation 

Mapping  

2  2  -  2  3  -  -  -  -  -  -  -  -  -  3  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Modu le  1:  FUNDAMENTALS  OF IMAGE  PROCESSING  (09  Periods)  

Fundamental steps in Image Processing, Image sampling & quantization, some basic  

relationships  between  pixels,  Mathematical  tools for  image  processing.  

Image  Transforms:  Unitary  transforms,  2D- DFT,  Hadam ard  transform,  Walsh  transform,  DCT,  

properties  of  transforms.  

 

Module  2:  IMAGE  ENHANCEMENT  (11  Periods)  

Spatial  Domain  methods:  Basic  Intensity  transformation  functions,  Histogram  processing, 

Fundamentals of Spatial Filtering, Smoothing spatial filters , Sharpening  spatial  filters.  

Frequency  Domain  methods:  Basics  of  filtering  in  frequency  domain,  Correspondence  

between  filtering  in  the  spatial  and  frequency  domains,  Image  smoothing  using  frequency  

domain  filters,  Image  sharpening  using  frequency  domain  filters,  Homomorphic filtering.  

 

Module  3:  IMAGE  RESTORATION  and  RECONSTRUCTION  (09  Periods)  

Image degradation/Restoration model, Noise models, Restoration in the presence of  Noise 

only -spatial filtering -  mean, order -  statistic and adaptive filters. Es timating the  degradation  

function,  Inverse filtering, Weiner filtering, Constrained  least  squares  filtering.  

 

Module  4:  IMAGE  COMPRESSION  AND  SEGEMENTATION  (11  Periods)  

Image Compression: Fundamentals of redundancies, Compression models, Huffman  coding,  

Arithmetic coding,  JPEG Compression  standard.  

Image  Segmentation:  Detection  of  discontinuities,  Edge  linking  and  boundary  detection,  

Thresholding, Region based  segmentation.  

 

Module  5:  MORPHOLOGICAL  IMAGE  PROCESSING  (05  Periods)  

Dilation  and  erosion,  Opening  and  closing,  Some  basic  morphological  algorithms.  

Total  Periods:  45  

   

 

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

1.  Introduction  to  Image  Processing  Toolbox  

2.  To read,  write,  view  images,  conversion  between  different  formats  and  

3.  Manipulatio ns on  images  (addition,  subtraction,  division,  logical).  

4.  Computation  of  Mean,  Standard  Deviation,  Correlation  coefficient  of  the  given  Image.  

5.  Image  enhancement  techniques  on 8 -bit  image:  

A)  Brightness  improvement  

B)  Brightness  reduction  

C)  Thresholding  

D)  Nega tive  of  an image  

E)  Log transformation  

F)  Power  Law  transformation  
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6.  Read  an  image,  plot  its  histogram  then  do histogram  equalization.  Comment  about  the  

result.  

7.  Read an image and apply  

1)  Gaussian 3x3 mask for burring  

2)  High pass filter  mask with different mask s 

3)  Laplacian operator with centre value positive and  negative  

4)  High boost  filtering.  

8.  FFTs, Image  filtering:  smoothing  and  sharpening  

9.  Implement  inverse  filter  and  wiener  filter  over  image  and  comment  on  them.  

10.  Determination  of  edge  detection  using  operators.  

11.  Write a program for erosion and dilation, opening & closing using inbuilt and  without  

inbuilt  function.  

 
PROJECT  BASED  LEARNING  

 

1.  Take  a print  document,  perform  preprocessing  and  try  to  segment  into  characters  

2.  Find  out  the  applicat ion  of  image  processing  in  medica  field.  Do the  simulation  of  the  

application  that you have  identified of  image  processing.  

3.  Face recognition  application.  

4.  Train  and  Apply  Denoising  Neural  Networks.  

5.  
Pretrained  Deep  Neural  Networks  (Deep  Learning  Toolbox)  

Learn  how  to  download  and  use  pretrained  convolutional  neural  networks  for  

classification,  transfer  learning  and feature  extraction.  

(Note: Itôs an indicative one. The course instructor may change the activities and the same shall 

be reflected in  course handout.)  
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RESOURCES  

 

TEXT BOOKS:  

1.  
Rafael  C. Gonzalez  & Richard  E. Woods,  Digital  Image  Processing,  Pearson  Education,4 th  

Edition,  2018.  

2.  S Jayaraman,  S Esakkirajan,  T Veerakumar,  Digital  Image  Processing,  Tata  McGraw  Hill  

Education,  Second Edition,  2020.  

 

REFERENCE  BOOKS:  

1.  Anil  K.  Jain,  Fundamentals  of  Digital  Image  processing,  Prentice  Hall,  2007.  

2.  Pratt  W.K,  Digital  Ima ge Processingớ, 3rd ed., John Wiley & Sons,  2007  

3.  Vipula  Singh,  Digital  Image  Processing  with  MATLAB & LabV IEW,  Elsevier,  2019.  

4.  Chris  Solomon,  Toby  Breckon,  ñFundamentals of  Digital Image  Processing  a Practical  

Approach  with Examples  in Matlab",  John Wiley  & Sons.  

5.  https://in.mathworks.com/help/images/deep - learning.html  

 

VIDEO  LECTURES:  

1.  https://www.youtube.com/@digitalimageprocessing3396/playlists  

2.  https://www.youtube.com/@Ekeeda/playlists  

2.  https:// www.youtube.com/playlist?list=PL3rE2jS8zxAykFjinlf6EsucLv5EA03_m  

 

Web  Resources:  

1.  https://in.mathworks.com/videos/image -processing -made -easy -81718.html  

2.  https://in.mathworks.com/videos/introduction - to -matlab -with - image -processing - toolbox -  

90409.html?s_tid=srchtitle_image%20processing%20tool%20box_2  

3.  https://in.mathworks.com /videos/edge -detection -with -matlab -  

119353.html?s_tid=srchtitle_image%20processing%20tool%20box_4  

 

  

https://www.youtube.com/%40digitalimageprocessing3396/playlists
https://www.youtube.com/%40Ekeeda/playlists
http://www.youtube.com/playlist?list=PL3rE2jS8zxAykFjinlf6EsucLv5EA03_m
https://in.mathworks.com/videos/image-processing-made-easy-81718.html
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PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22EC102028  INTERNET  OF THINGS  AND  APPLICATIONS  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requi site  -  

 

COURSE DESCRIPTION: This course is designed to provide Basics of IoT; Sensors; IoT Design 

Methodology; Basics of Arduino and Raspberry Pi; IoT Application Development using Raspberry 

Pi and Arduino; Data Acquisition with Python and Tkinter; Conne cting to the Cloud; Blynk 
Application with Raspberry Pi.  

 

COURSE  OUTCOMES:  After  successful  completion  of  the  course,  students  will  be able  to:  

CO1  Demonstrate  knowledge  on  Principles  of  IoT  and  Sensors  

CO2  Design basic  IoT  Applications  using  Arduino.  

CO3  Design  IoT  Applications using Raspberry  Pi. 

CO4  Perform  Data  Acquisition  and  analysis  using  Cloud  and Tkinter.  

CO5  Develop Real - time  applications  using  Blynk  with Raspberry  Pi 

 

CO- PO- PSO Mapping Table:  

Course  

Outcomes  

Program Outcomes  
Program  

Speci fic Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  

CO1  3 -  -  -  -  2 2 -  -  -  -  -  -  -  -  

CO2  2 2 3 -  -  2 3 -  -  -  -  -  -  -  -  

CO3  2 2 3 -  -  1 1 -  -  -  -  -  -  -  -  

CO4  2 2 2 3 -  1 1 1 -  -  -  -  -  -  -  

CO5  2 2 2 2 3 -  -  -  1 1 -  -  -  -  -  

Course 

Correlation 

Mapping  

2  2  3  3  3  2  2  1  1  1  -  -  -  -  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1:  INTRODUCTION  TO  INTERNET  OF THINGS  (08  Periods)  

Characteristics  of  IoT,  Design  principles  of  IoT,  IoT  Architecture  and  Protocols,  Enabling  

Technologies for IoT, IoT levels and IoT vs M2M. Sensors ï Classification of Sensors,  Working  

Principle  of  Sensors,  Criteria  to  choose  a Sensor,  Generation  of  Sensors.  

 

Module  2:  IoT  Design  Methodology  & Basics  of  Arduino  (08  Per iods)  

Design  methodology,  Challenges  in  IoT  Design,  IoT  System  Management,  IoT  Servers.  

Introduction to Arduino, Arduino IDE, Basic Commands for Arduino, Connecting LEDs  with  

Arduino,  Connecting  LCD with Arduino.  

 

Module  3:  BASICS OF RASPBERRY  Pi  (12  Pe riods)  

Introduction  to  Raspberry  pi,  Installation  of  NOOBS on  SD Card,  Installation  of  Raspbian  on SD 

Card, Terminal Commands, Installation of Libraries on Raspberry Pi, Getting the  static  IP 

address  of  Raspberry  Pi, Run  a Program  on  Raspberry  Pi, Install ing  the  Remote  Desktop Server, 

Pi Camera, Face Recognition using Raspberry Pi, Installation of I2C  driver  on  Raspberry  Pi, SPI 

(serial  peripheral  interface)  with  Raspberry  Pi, Programming  a Raspberry Pi, Play with LED and 

Raspberry Pi, Reading the digital input, Reading an  edge triggered input, Interfacing of Relay 

with Raspberry Pi, Interfacing of Relay with  Raspberry  Pi, Interfacing  of  LCD with  Raspberry  Pi, 

Interfacing  LCD with  Raspberry  Pi in  I2C mode, Interfacing of DHT11 sensor with Raspberry Pi, 

Inte rfacing of ultrasonic  sensor  with  Raspberry Pi,  Interfacing  of camera  with  Raspberry  pi.  

 

Module  4:  DATA  ACQUISITION  WITH  PYTHON  AND  TKINTER  &  

COMMUNICATING TO  CLOUD  

(09  Periods)  

Basics -CSV file,  Storing Arduino data with  CSV file, Plotting random numbe rs using  matplotlib,  

Plotting  real - time  from  Arduino,  Integrating  the  plots  in  the  Tkinter  window.  Smart IoT Systems, 

DHT11 Data Logger with ThingSpeak Server, Ultrasonic Sensor Data  Logger with ThingSpeak 

Server, Air Quality Monitoring System and Data Log ger with  ThingSpeak Server, Landslide 

Detection and Disaster Management System, Smart  Motion  Detector  and Upload Image  to  

gmail.com.  

 

Module  5:  BLYNK  APPLICATION  WITH  RASPBERRY  Pi  (08  Periods)  

Introduction to Blynk, Creating new project with Blynk, Home  Appliance Control with  Blynk 

App, Cayenne Application with Raspberry Pi, Introduction to Cayenne, LED blink  with  Cayenne  

App.  

Total  Periods:  45  

   

EXPERIENTIAL LEARNING  

LIST  OF EXERCISES:  

1.  A)  Design  and  Simulate  LED 7-Segment  Display  interfacing  with  Arduino.  

B)  Design  and  Simulate  Servo  motor  interfacing  with  Arduino.  

2.  A)  Design  and  Simulate  ultrasonic  sensor  and  LCD interfacing  with  Arduino.  

B)  Design  and  Simulate  Flame  Sensor  interfacing  with  Arduino.  

3.  Design  and  Implement  to  capture  Gas Sensor  and  send  sensor  data  to  cloud  from  your 

NodeMCU device  using Arduino  IDE.  

4.  Design  and  Implementation  of  Humidity  and  Temperature  Monitoring  Using  Arduino  and  
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upload  data  to cloud  using  MQTT.  

5.  Design  and  Implementation  of  an  IoT  ECG (Electrocardiogram)  System  to  record  hearts 

electrical activity  

6.  Design  and  Simulate  controlling  an  LED 7-Segment  Display  with  Raspberry  Pi. 

7.  Design  and  implementation  of  Raspberry  Pi Home  Security  System  with  Camera  and  PIR 

Sensor  with  Email Notifications.  

8.  Design  and  Impl ement  to  upload  Light  sensor  (TSL)  data  to  cloud  through  Raspberry  Pi. 

9.  Design  and  Implementation  of  Motion  Detector  with  NodeMCU  and  BLYNK. 

10.  Design  and  Implementation  of  Fire  notification ǫȌǵ system  with  BLYNK.  

 

RESOURCES  

TEXT BOOKS:  

1.  Rajesh  Singh , Anita  Gehlot , Lovi  Raj  Gup ta , Bhupendra  Singh ,  Mahendra  Swain , 

Internet  of  Things  with  Raspberry  Pi and  Arduino,  CRC Press,  2019 . 

2.  S.  Misra,  A.  Mukherjee,  and  A. Roy,  2020.  Introduction  to  IoT.  Cambridge  University  Press. 

Availability: https://www.amazon.in/Introduction - IoT -Sudip -  

Misra/dp/1108959741/ref=sr_1_1?dchild=1&keywords=sudip +misra&qid=1627359  

928&sr=8 -1 

 

REFERENCE  BOOKS:  

1.  Jan Holler  and  Vlasios  Tsiatsis,  From  Machine - to -Machine  to  the  Internet  of  Things  

Introduction  to  a New  Age of  Intelligence,  Elsevier  Ltd.,  2014.  

2.  David  Hanes  and  Gonzalo  Salgueiro,  IoT  Fundamentals:  Networking  Technologies,  

Protocols, and  Use Cases for  the  Internet  of  Things,  Cisco Press,  2017.  

3.  Adrian  McEwen  and  Hakin  Cassimally,  Designing  the  Internet  of  Things, Wiley  India.  

4.  Simon  Monk,  Programming  Aurdino,  Second  Edition,  McGraw -Hill  Education ,2016.  

5.  Matt  Richardson  and  Shawn  Wallace,  Getting  Started  with  Raspberry  Pi,  OôReilly, 2014.  

6.  Rahul  Dubey,  An Introduction  to  Internet  of  Things:  Connecting  Devices,  Edge  

Gateway,  and  Cloud  with  Applications ,  Cengage  Learning  India  Pvt.  Ltd,2019  

 

VIDEO  LECTURES:  

1.  https://onl inecourses.nptel.ac.in/noc22_cs53/preview  

2.  https://nptel.ac.in/courses/106105166  

 

Web  Resources:  

1.  https://docs.arduino.cc/arduino -cloud/getting -started/ iot -cloud -getting -started  

2.  https://tutorials - raspberrypi.com/raspberry -pi -sensors -overview -50 - important -  

components/  

 

  

https://www.routledge.com/search?author=Rajesh%20Singh
https://www.routledge.com/search?author=Anita%20Gehlot
https://www.routledge.com/search?author=Lovi%20Raj%20Gupta
https://www.routledge.com/search?author=Bhupendra%20Singh
https://www.routledge.com/search?author=Mahendra%20Swain
https://www.amazon.in/Introduction-IoT-Sudip-Misra/dp/1108959741/ref%3Dsr_1_1?dchild=1&keywords=sudip%2Bmisra&qid=1627359928&sr=8-1
https://www.amazon.in/Introduction-IoT-Sudip-Misra/dp/1108959741/ref%3Dsr_1_1?dchild=1&keywords=sudip%2Bmisra&qid=1627359928&sr=8-1
https://www.amazon.in/Introduction-IoT-Sudip-Misra/dp/1108959741/ref%3Dsr_1_1?dchild=1&keywords=sudip%2Bmisra&qid=1627359928&sr=8-1
https://onlinecourses.nptel.ac.in/noc22_cs53/preview
https://docs.arduino.cc/arduino-cloud/getting-started/iot-cloud-getting-started
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PROGRAM ELECTIVE  
Course  Code  Course  Title  L T P S C 

22AI101402  INTRODUCTION  TO SOFT  COMPUTING  3 -  -  -  3 

Pre - Requisite  -  

Anti - Req uisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: : This course provides a detailed discussion on Soft computing 

techniques concepts, Supervised learning networks, Genetic algorithms, Fuzzy logic, Hybrid soft 
computing techniques and applications.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1  Investigate soft computing techniques for solving computational problems.  

CO2  Design efficient neural architectures to model patterns for a given learning problem.  

CO3  In vestigate  and  solve  optimization  problems  using  genetic  algorithms.  

CO4  Apply  fuzzy  logic  and  reasoning  to  handle  uncertainty  in  engineering  problems.  

CO5  
Develop  intelligent  solutions  using  hybrid  soft  computing  techniques  to  solve  problems  

of  multidisc iplinary domains.  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  

CO1  3 -  -  -  -  -  -  -  -  -  -  -  

CO2  3 3 3 1 -  -  -  -  -  -  -  -  

CO3  3 2 -  -  -  -  -  -  -  -  -  -  

CO4  3 2 -  -  -  -  -  -  -  -  -  -  

CO5  3 3 3 -  -  2 -  -  -  -  -  -  

Course 

Correlation 

Mapping  

3  3  3  
1  -  

2  -  -  
-  -  

-  -  

 

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

Module  1  INTRODUCTION  TO  SOFT  COMPUTING  AND  

SUPERVISED  LEARNING  NETWORKS  

(10  Periods)  

Introduction  to  Soft  Computi ng:  Neural  networks,  Application  scope  of  neural  networks,  

Fuzzy  logic, Genetic  algorithm, Hybrid  systems,  Soft  computing.  

Artificial  Neural  Networks:  Fundamentals,  Basic  Models,  Terminologies,  Linear  Separability, 

Hebb network.  

Supervised Learning Network s: Perceptron Networks -  Theory, Perceptron learning  rule, 

Architecture, Flowchart for training process, Perceptron training algorithm for single  and multiple 

output classes, Perceptron network testing algorithm; Back -Propagation  Network -  Theory, 

Architect ure, Flow chart for training process, Training algorithm,  Learning factors of back -

propagation network, Testing algorithm for back -propagation  network.  

 

Module  2  UNSUPERVISED  LEARNING  NETWORKS  (08  Periods)  

Fixed  weight  competitive  nets  ï Maxnet,  Mexican  Hat  Net,  Hamming  network;  Kohonen  self -

organizing feature maps ï Theory, Architecture, Flowchart, Training algorithm;  Learning vector 

quantization ï Theory, Architecture, Flowchart, Training algorithm,  Variants;  Counter  

propagation  networks  ï Theory,  Full  counter  propagation  Net,  Forward -only  counter  

propagation  Net;  Adaptive  resonance  theory  network  ï Fundamental  architecture,  

Fundamental  operating  principle,  Fundamental  algorithm.  

 

Module  3  GENETIC  ALGORITHMS  (09  Periods)  

Genetic  algorithms  -  Biologic al  background,  Traditional  optimization  and  search  techniques, 

Genetic algorithm and search space, Genetic algorithms vs. traditional  algorithms,  Basic  

terminologies  in  genetic  algorithm,  Simple  GA, General  genetic  algorithm,  Operators  in  genetic  

algorithm , Stopping  condition  for  genetic  algorithm  flow,  Constraints in genetic algorithm, 

Problem solving using genetic algorithm, Adaptive  genetic algorithms, Hybrid genetic 

algorithms, Advantages and limitations of genetic  algorithm,  Applications of  genetic alg orithm.  

 

Module  4  FUZZY  LOGIC  (11  Periods)  

Introduction to fuzzy logic, Classical sets, Fuzzy sets, Membership function ï Features,  

Fuzzification,  Methods  of  membership  value  assignments;  Fuzzy  arithmetic  and  measures  ï 

Fuzzy  arithmetic,  Extension  princ iple,  Fuzzy  measures,  Measures  of  fuzziness, Fuzzy integrals; 

Fuzzy rule base and approximation reasoning -  Truth values  and tables in fuzzy logic, Fuzzy 

propositions, Formation of rules, Compound rules,  Aggregation  of  fuzzy  rules,  Fuzzy  reasoning,  

Fuzzy  inference  systems,  Overview  of  fuzzy  expert  system; Fuzzy  decision making,  Fuzzy  logic  

control  systems.  

 

Module  5  HYBRID  SOFT  COMPUTING  TECHNIQUES  AND  

APPLICATIONS  

(07  Periods)  

Hybrid  Soft  Computing  Techniques:  Genetic  neuro  hybrid  systems,  Genetic  fuzzy  hybrid  and  

fuzzy  genetic hybrid systems.  

Applications of Soft Computing:  Optimization of traveling salesman problem using  genetic 

algorithm approach, Genetic algorithm -based internet search technique, Soft  computing -based  

hybrid fuzzy  controllers,  Soft  computing -based  rocket  engine  control.  

Total  Periods:  45  
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EXPERIENTIAL LEARNING  

 

1.  Write  a program  to  implement  Activation  Functions.  

2.  Write  a program  to  Generate  ANDNOT,  XOR function  using  McCulloch -Pitts  neural  net.  

 

 

 

RESOURCES  

 

TEXT BOOKS:  

1. 
S.N.Sivanandam  and  S.N.Deepa,  ñPrinciples  of  soft  computing ò, 3rd  edition,  Wiley  
India,2019  

  

 

REFERENCE  BOOKS:  

1.  S. Rajasekaran  and  G. A. Vijayalakshmi  Pai,  Neural  Networks,  Fuzzy  Logic  and  Genetic  

Algorithms:  Synthesis  and  Applications,  PHI  Learni ng  Private  Ltd,  2011.  

2.  Udit  Chakraborty,  Samir  Roy,  Soft  Computing:  Neuro -Fuzzy  and  Genetic  Algorithms, 

Pearson,  2013.  

3.  Saroj Kaushik, Sunita Tewari, Soft Computing: Fundamentals, Techniques and  

Applications ,  McGraw  Hill,  2018.  

 

VIDEO  LECTURES:  

1.  https://nptel.ac.in/courses/106105173/  
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 PROGRAM ELECTIVE      

Course Code  Course Title  L T P S C 

22DS102003  DATA VISUALIZATION  3  -  2  -  4  
 

Pre - Requisite  Python Programming  
Anti - Requisite  

-
 

Co- Requisite  -  

 
Course Description: This course provides a detailed discussion on Data Visualization 

elements,tools,visualization of maps,Dashboard design using Power BIand Tableau.  

Course Outcomes:After successful completion of the course, students will be able 

to:  

CO1. Demonstrateknowledgeon DataVisualizationconc epts.  

CO2. ApplydatavisualizationtoolstoperformETLprocessandcreatecharts.  

CO3. DevelopcustomizedMapvisualizations  

CO4. DemonstrateskillsindevelopingDashboardsasperbusinessrequirements.  

CO5. PerformDataAnalysisusingPowerBI .  

 

CO- PO- PSO MappingTable:  

Course 
Ou tcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 -  -  -  -  -  -  -  -  -  -  -  3 -  3 3 

CO2  3 3 3 -  3 2 -  -  -  -  -  -  3 -  3 3 

CO3  3 3 3 3 3 -  -  -  -  -  -  -  3 -  3 3 

CO4  2 3 2 3 2 2 -  -  -  -  -  -  3 -  3 3 

CO5  3 3 3 3 3 3 -  -  -  -  -  -  3 -  3 3 

CO6  -  -  -  2 -  -  -  -  3 3 -  -   -  -  -  

Level of 
correlation of 

the course  

3  3  3  3  3  3  -  -  3  3  -  -  3  -  3  3  

 

CorrelationLevels:  3:High  2:Medium  1:Low  
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COURSE CONTENT:  
Module 1 : INTRODUCTION               (09  p eriods )  

Definition of Data Visualization, The data visualization process, Data visualization importance in 

reports and statements; Data types, relationships, and visualization formats, Basic principles 

for data visualization, Layout and design: communica tive elements, Prioritize patterns in 

visualizations: Gestalt, Storytelling for social and market communication, Trends in market 

research and data visualization dashboards  

Module 2:  DATA VISUALIZATION TOOLS             (09 p eriods )  

Data Visualization and Benefits Data Visualization Tools, Data Visualization Tools -  Google Data 

Studio, Tableau, Qlikview, Power BI; Features, Data Access from Data Sources, Data 

transformation -Extraction, Transformation and Load (ETL), Messy data, Data formats and 

schemas, Data  blending or fusion, Methods for data cleansing, Data profiling, Open source data -

cleansing tools; Bar Chart, Pie Chart, Data Tables, Scatter Chart, Time Series Chart, Scorecards, 

Bullet Charts, and Area Chart.  

Module 3: MAPS                 (09 p eriods )  

Heat Map - Introduction, Uses of Heat map, Procedure to Create Heat Map in Tableau; Geo Map -  

Introduction -Need of map visualization, Uses of Geo map, Types of maps, Procedure to create 

Geo map / Symbol map in Tableau; Symbol Map -  Introduction, Procedure to cr eate Symbol 

Map; Filled Map; Editing Location in Map -  Add more fields to view, Edit locations in the Special 

Values menu, Edit ambiguous locationsv, Edit unknown locations.  

Module 4: DASH BOARDS                         (09 p eriods )  

Introduction -  Definition,  Key Metrics for Dashboard, Benefits of Dashboard, Types of Dashboard, 

Customized Dashboard; Creating a Dashboard -  Creating a Dashboard using Google Data Studio, 

Creating a dashboard in Tableau; Formatting a Dashboard -  Dashboard Size, Steps to set overall 

dashboard size, Group items using layout containers, Tile or float dashboard items; Actions In 

Dashboard -  Highlight Action, Dashboard Filters, URL Action; Sharing Reports -  Share with 

specific users and groups, Sharing the link of report, Embedding report, Download the report  

Module 5: POWER BI                (09 p eriods )  

Understanding Power BI, Key Features of Power BI, Advanced features of Power BI, Variants of 

Power BI, Data sources and modeling, Data transformation and relationships, chart types for 

visua lization, format options of charts, Data Analysis Expressions functions include aggregate, 

counting, logical and date functions for creating calculated columns and measures.  

Total Periods: 45  
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EXPERIENTIAL LEARNING:  
List of Exercises:  

1.  Connect data sourc es to Tableau.  

i). Text files, Excel files,  Access Databases, SQL Server  

ii).  Dimensions and measures of data, Perform changing data types, Apply filters,    

Merge multiple data sources.  

2.  Create Univariate charts  

i)  Create Tables  

ii)  Create common visualizations  (bar charts, line charts etc.) and sort the graphs  

iii)  Show aggregate measures and top 10 items  

3.  Create Maps and Perform customization of maps  

4.  Calculate user -defined fields using functions  

5.  Assemble a dashboard layout and apply filters.  

6.  Perform interactions wit h text, visual tooltips and actions.  

7.  Drill down between dash boards.  

8.  Perform advanced visualization using Tableau.  

9.  Create a data story in Tableau.  

10.   Create a graph for telecom billing data:  

i). Bar chart for customer segment vs average bill  

ii). Sort them b ased on average current charges  

iii). Create a set based on last five groups  

iv). What is the count of accounts and average bill for the subset.  

11.  Design a dashboard to show units in stock by product and a total sale by year. 

(Demonstration on List of Power BI chart types for visualization).  

Design a dashboard to check the total amount of sales made in each month and find out which 

month had the highest and lowest sales. Use a simple clustered column chart. Drag the date 

column on the axis and the sales on to  the values then change the color of the bars by going 

to the format option and selecting data colors .  (Demonstration on format options of charts ).  

 

RESOURCES  
 
TEXT BOOKS:  

1.  Visualize It! A Comprehensive Guide to Visualization  

2.  Dr. S. Karpagavalli, Introducti on To Data Visualization Tools, Blue Hill Publishers, 1st 

Edition,2020.  

REFERENCE BOOKS:  

1.  Teo Lachev, "Applied Microsoft Power BI," Prologika, Seventh Edition, 2022.  

2.  Alberto Ferrari and Marco Russo, "Introducing Microsoft Power BI," Microsoft Press, 2016.  

 

VIDEO LECTURES:  

1.   https://www.youtube.com/watch?v=TPMlZxRRaBQ  

2.   https://www.youtube.com/watch?v=yjDPgvQX -9I  

 

WEB RESOURCES:  

1.   https://docs.microsoft.com/en -us/power -bi/fundamentals/power -bi -overview.  

2.   https://www.edureka.co/blog/power -bi - tutorial/  
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3.   http s://mindmajix.com/power -bi -visualization - types  

4.   https://intellipaat.com/blog/tutorial/power -bi - tutorial/  

5.   https://docs.microsoft.com/en -us/powerapps/maker/canvas -apps/sharepoint -

scenario -build - report.  

6.   https://www.projectpro.io/article/power -bi -microsof t -projects -examples -and - ideas -

for -practice/533.  

 

SOFTWARE/ TOOLS USED :  

1.  https://www.tableau.com/products/techspecs  

2.  https://www.tableau.com/tft/ activation   

https://www.tableau.com/products/techspecs
https://www.tableau.com/tft/activation
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22AI101017  DATA MINING  3 -  -  -  3 

Pre - Requisite  Database Management Systems  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course emphasizes on the fundamental concepts of Data 

Mining. The course also covers concepts such as Data Pre -processing, Operational 

Database Systems and Data Warehouses, Mining Frequent Patterns, Classification and 

Prediction, Clustering, Data warehousing and Mining tools. The course also focuses on New  

Trends and Research Frontiers and Visualization of Multi -Dimensional Data.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Apply data pre -processing techniques to produce refined data.  

CO2.   Apply Association rules a nd classification techniques for data categorization.  

CO3.   Use clustering techniques for grouping similar data items and identify outliers.  

CO4.    Understand Data Mining trends and applications.  

CO5.   Implement Visualization of Multi -dimensional Data  

 

CO- PO- PSO Mapp ing Table:  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 3 3 -  -  -  -  -  -  -  -  -  3 -  -  -  

CO2  3 3 3 2 2 -  -  -  -  -  -  -  3 -  -  -  

CO3  3 3 2 2 2 -  -  -  -  -  -  -  3 -  -  -  

CO4  2 3 3 -  -  2 -  -  -  -  -  -  3 -  -  -  

CO5  2 2 3 -  2 -  -  -  -  -  -  -  -  -  -  -  

Course 
Correlatio

n 
Mapping  

3  3  3  -  2  2  -  -  -  -  -  -  3  -  -  -  

Correlation Levels:  3: High;   2: Medium;   1: Low  
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COURSE CONTENT  

 
Module 1  DATA MINING AND DATA PREPROCESSING  (08 Period s)  

Introduction to Data Mining, kinds of data, kinds of patterns, major issues in Data Mining, 

Data Pre -processing, Data Cleaning, Data Integration, Data Reduction, Data Transformation 

and Discretization.  

 

Module 2  ASSOCIATIONS AND CLASSIFICATION  (10 Pe riods)  

Basic Concepts, Frequent itemset Mining Methods, pattern evaluation methods -  From 

Association Mining to Correlation Analysis, Classification, Decision Tree Introduction, 

Bayesian Classification Methods, Rule Based Classification, Prediction: Linear  Regression.  

 

Module 3  CLUSTER ANALYSIS  (09 Periods)  

Cluster Analysis: Types of Data in Cluster Analysis, A Categorization of Major Clustering 

Methods, Partitioning Methods -k-Means and K -Medoids, Hierarchical methods -Agglomerative 

and divisive method, D ensity -Based Method -DBSCAN, Grid -Based Method -  STING, Outlier 

Analysis.  

 

Module 4  DATA MINING TRENDS  (09 Periods)  

Mining Complex Data Types : Mining sequence data, Mining other kinds of data: Spatial, 

Text, Multimedia and Web data.  

Data Mining Trends : M ining Complex Data Types, Methodologies of Data Mining, Data 

Mining Applications, Data Mining and Society, Data Mining Trends.  

 

Module 5  VISUALIZATION OF MULTI - DIMESIONAL DATA  (09 Periods)  

Introduction, Diagrams for Multidimensional visualization, Kivia t diagrams, 3D Scattergram, 

3D Line Graph, Chernoff Faces, Volume Rendering, Visual Data Mining  -  Animation  

 

Total Periods: 45  

EXPERIENTIAL LEARNING:  

1.   Create a dataset using ARFF and CSV formats and load into the Weka Explorer.  

2.   List all the categorica l attributes and the real -valued attributes separately in 

'German credit' data set.  

(Itôs an indicative one. The Course Instructor may change the activities and the same 

shall be reflected in Course Handout)  
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RESOURCES  

TEXT BOOKS:  

1.   Jiawei Han, Micheline  Kamber and Jian Pei, Data Mining: Concepts and Techniques, 

Elsevier, Third Edition, 2013.  

REFERENCE BOOKS:  

1.   K.P. Soman, Shyam Diwakar and V. Ajay, Insight into Data mining Theory and 

Practice, Easter Economy Edition, Prentice Hall of India, 2006.  

2.   G. K . Gupta, Introduction to Data Mining with Case Studies, Easter Economy Edition, 

Prentice Hall of India, 2006.  

3.   Tan P.N, Steinbach M. and Kumar V., Introduction to Data Mining, Addison -Wesley, 

2006.  

VIDEO LECTURES:  

1.   https://onlinecourses.nptel.ac.in/noc2 1_cs06/preview  

2.   https://www.coursera.org/specializations/data -mining - foundations -practice  

3.   Data Mining | Coursera  

WEB RESOURCES:  

1.   Data Mining. Concepts and Techniques, 3rd Edition (The Morgan Kaufmann Series 

in Data Management Systems) (sabanciuniv.edu)  

 

  

https://www.coursera.org/specializations/data-mining?utm_source=bg&utm_medium=sem&utm_campaign=B2C_INDIA___FTCOF__arte_bing_branded&utm_content=B2C_INDIA___FTCOF__arte_bing_branded&campaignid=415374026&adgroupid=1221557894734029&device=c&keyword=https%3A%2F%2Fwww.coursera.org%2F&matchtype=b&network=o&devicemodel=&adpostion=&creativeid=&hide_mobile_promo&msclkid=1e18e16571cc1d46acb985f7bdcc351f&utm_term=https%3A%2F%2Fwww.coursera.org%2F
http://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf
http://myweb.sabanciuniv.edu/rdehkharghani/files/2016/02/The-Morgan-Kaufmann-Series-in-Data-Management-Systems-Jiawei-Han-Micheline-Kamber-Jian-Pei-Data-Mining.-Concepts-and-Techniques-3rd-Edition-Morgan-Kaufmann-2011.pdf
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22IT102003  CLOU D COMPUTING  3 -  2 -  4 

Pre - Requisite  -   

Anti - Requisite  -  

Co- Requisite  -  

COURSE DESCRIPTION: This course provides a detailed discussion on Fundamental Cloud 

Computing and Virtualization, Understanding Cloud Models and Architectures, Understanding 

Cloud Se rvices, Applications and Capacity Planning, Exploring Platform as a Service (PaaS) and 

Exploring Infrastructure as a Service (IaaS).  

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.  Demonstrate knowledge on basic concep ts and terminologies of Cloud Computing and 

Virtualization.  

CO2.  Demonstrate knowledge on Cloud deployment models, Service models and Architectures.  

CO3.  Analyze Cloud services, Applications and Capacity Planning.  

CO4.  Use different PaaS application frameworks to constr uct Cloud applications.  

CO5.  Develop web applications through Google, Microsoft and Amazon web services as per 

societal needs.  

CO6.  Work independently or in teams to construct Cloud applications and present with effective 

communication.  

CO- PO- PSO Mapping Table:  

Cour se 
Outcomes  

Program Outcomes  

Program 

Specific 
Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 3 2 -  -  -  -  -  -  -  -  -  3 2 3 -  

CO2  3 3 3 2 2 -  -  -  -  -  -  -  3 2 3 -  

CO3  3 3 3 2 2 -  -  -  -  -  -  -  3 2 3 -  

CO4  3 3 3 2 2 -  -  -  -  -  -  -  2 2 3 -  

CO5  3 2 2 2 2 3 -  -  -  -  -  -  2 2 3 -  

CO6  -  -  -  2 -  -  -  -  3 3 -  -  -  -  -  -  

Course 

Correlatio
n Mapping  

3  3  3  2  2  -  -  -  3  3  -  -  3  2  3  -  

 

Correlation Levels:  3: High;    2: Medium;    1: Low  
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COURSE CONTENT:  

 

Module - 1: FUNDAMENTAL CLOUD COMPU TING AND VIRTUALIZATION    (10 periods)  

Cloud Computing: Origin and influences, Basic concepts and terminology, Goals and benefits, 

Risks and challenges, Roles and boundaries and Cloud characteristics.  

Introduction to Virtualization: Characteristics, Taxonomy of virtualization technologies, Pros 

and cons of virtualization, Virtualization Technologies:Xen , VMware and Hyper -V.  

 

Module - 2: UNDERSTANDINGCLOUD MODELS AND ARCHITECTURES         (08 periods)  

Cloud Models: NIST model, Cloud Cube model, Deploymen t models: Public, Private, Hybrid 

and Community; Service models: IaaS, PaaS and SaaS.  

Understanding Cloud Architecture:  Exploring the Cloud Computing Stack: Composability, 

Infrastructure, Platforms, Virtual Appliances, Communication Protocols, Applications ; 

Connecting to the Cloud: The Jolicloud Netbook OS and Chromium OS -  The Browser as an 

Operating System.  

 

Module - 3: UNDERSTANDING CLOUD SERVICES, APPLICATIONS AND CAPACITY      

PLANNING                                                  (09 periods)  

Understan ding Cloud Services and Applications Infrastructure as a Service (IaaS): IaaS 

workloads, Pods, aggregation, and silos; Platform as a Service (PaaS), Software as a Service 

(SaaS): SaaS characteristics, Open SaaS and SOA, Salesforce.com and CRM SaaS; Identity  as 

a Service (IDaaS): Identity, Networked identity service classes, Identity system codes of 

conduct, IDaaS interoperability; Compliance as a Service (CaaS).   

CapacityPlanning : Defining Baseline and Metrics: Baseline measurements, System metrics, 

Load Te sting, Resource ceilings, Server and instance types; Network Capacity and Scaling.  

 

Module - 4: EXPLORING PLATFORM AS A SERVICE (PaaS)               (10 periods)  

PaaS Application Frameworks:  Drupal, Eccentex AppBase 3.0, LongJump, Squarespace, 

WaveMaker and W olf Frameworks.  

Exploring Platform as a Service using Google Web Services: Surveying the Google 

Application Portfolio, Google Toolkit and Working with the Google App Engine.  

Exploring Platform as a Service usingMicrosoft Cloud Services: Exploring Microsoft Cloud 

Services, Defining the Windows Azure Platform, Windows Live: Windows Live Essentials, 

Windows Live Home and Windows Live for Mobile.  

 

Module - 5: EXPLORING INFRASTRUCTURE AS A SERVICE (IaaS)               (08 periods)  

Understanding Amazon Web Services, Amazon Web Service Components and Services, Working 

with the Elastic Compute Cloud (EC2): Amazon Machine Images, Pricing models, System images 

and software, Creating an account and instance on EC2; Working with Amazon Storage Systems: 

Amazon Simple Storage  System (S3), Amazon Elastic Block Store (EBS) and CloudFront; 

Understanding Amazon Database Services: Amazon SimpleDB, Amazon Relational Database 

Service (RDS) and Choosing a database for AWS.  

 

Total Periods: 45  
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EXPERENTIAL LEARNING  

LIST OF EXERCISES:  

1.  Create a Virtual Machine on Virtual Box with Ubuntu 14LTs files, 2GB RAM and 200GB 

Hard Disk configuration through Infrastructure as a Service (IaaS).  

2.  Create a Virtual Machine on Virtual PC with Windows, 2GB RAM and 200GB Hard Disk 

configuration through Infr astructure as a Service (IaaS).  

3.  Create Virtual Private Cloud (VPC) with subnets, route table and Internet gateway using 

AWS Management Console.  

4.  Create a virtual machine instance with 2GB RAM and 200 GB hard disk configuration on 

Amazon Web Services (AWS) c loud through Elastic Compute Cloud (EC2) service and 

develop a home web page for online bookstore information.  

5.  Develop a catalogue web page for online bookstore and create a Simple Storage Service 

(S3) bucket on Amazon Web Services (AWS) cloud andupload ca talogue web page into 

S3 bucket.  

6.  Compute the following tasks through AWS Lambda function in an event -driven 

environment using Qwiklabs Cloud:  

i.  Create an AWS Lambda function  

ii.  Configure an Amazon S3 bucket as a Lambda Event Source  

iii.  Trigger a Lambda function by uploading an object to Amazon S3  

iv.  Monitor AWS Lambda S3 functions through Amazon CloudWatch Log.  

7.  Compute the following tasks through Amazon DynamoDB using Qwiklabs Cloud:  

i.  Create an Amazon DynamoDB table  

ii.  Enter data into an Amazon DynamoDB table  

iii.  Query an Ama zon DynamoDB table  

iv.  Delete an Amazon DynamoDB table.  

8.  (a) Perform the following operations through Google Cloud Pub/Sub using Qwiklabs 

Cloud:  

i.  Setup a topic to hold data  

ii.  Subscribe to a topic to access the data  

iii.  Publish and then consume messages with a pull sub scriber.  

(b) Create an Google Assistant environment through Actions and Dialogflow for building 

an Assistant application that generates quotes when prompted by a user using Qwiklabs 

Cloud.  

9.  (a) Implement a Python Program using Watson studio in IBM Cloud Env ironment  

(b) Deploy and Run any application in IBM CloudEnvironment  

(c)  Develop a chat bot using Watson Assistant in IBM CloudEnvironment.  

10.  (a) Create two data centers in different regions with 10 -20 physical host, 6 -10 userbases, 

100 -250 executable instruction s length per request using Cloud Analyst simulation tool.  

(b) Evaluate and generate reports for 10(a) with different Service Broker and Load 

Balancing Policies. Sketch out the comparison report on different policies.  
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11.   Create an instance for connecting, mon itoring and visualizing Internet of Things (IoT) 

device data through Thingspeak cloud.  

12.  Mini Project: Form a group of maximum 3 members as a team and assign unique projects 

for each team.  

RESOURCES  

TEXT BOOKS:  

1. Barrie Sosinsky, Cloud Computing Bible , Wile y India Pvt Ltd, 2011 (Reprint 2017).  

2. Thomas Erl and RicardoPuttini, Cloud Computing -  Concepts, Technology and Architecture , 

Pearson, 2014 (Seventh Impression 2017).  

REFERENCE BOOKS:  

1.  Rajkumar Buyya, Christian Vecchiloa and S Thamarai Selvi, Mastering Cl oud Computing , 

McGraw Hill Education, 2013 (Reprint 2017).  

2. George Reese, Cloud Application and Architectures , OôRelly, 2009 (Reprint 2017).  

WEB  RESOURCES:  

1.  ñExploring the Google Toolkitò, https://code.google.com/ , drafted on 23 December, 2019.  

2.  ñUnderstanding Amazon Web Servicesò, https://aws.amazon.com/ , drafted on 23 

December, 2019.  

3.  ñExploring Microsoft Cloud Servicesò, https://www.microsoft.com/windowsazure , drafted 

on 23 December, 2019.  

4.   ñQwiklabs ï Hands -on Cloud Environmentò, https://www.qwiklabs.com/ , drafted on 23 

December, 2019.  

5.  ñIBM Cloud Envrionmentò, https://www.ibm.com/in -en/cloud , drafted on 23 December, 

2019.  

6.  ñCloud Analytics Simulation Toolò, http://www.cloudbus.org/cloudsim/ , drafted on 23 

December, 2019.  

7.  ñThingspeak Cloudò, https://thingspeak.com/ , drafted on 23 December, 2019.  

 

SOFTWARE/TOOLS:  

1. Virtual Box and Virtual PC Software  

2.   Cloud Analyst Simulation Tool  

3.    Amazon Web Services (AWS), Qwiklabs, IBM Bluemix and Thingsp eak Cloud  

  

https://code.google.com/
https://aws.amazon.com/
https://www.microsoft.com/windowsazure
https://www.qwiklabs.com/
https://www.ibm.com/in-en/cloud
http://www.cloudbus.org/cloudsim/
https://thingspeak.com/
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22CS101005  DISTRIBUTED SYSTEMS  3 -  -  -  3 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION:  This course focuses on the fundamental principles and models 

underlying all aspects of distributed computing. It includes topics that covers the principles 

underlying the theory, algorithms, and systems aspects of distributed computing.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   
Iden tify the design issues; select appropriate system and mode of execution 

toaddresschallengesin creatingadistributed systems.  

CO2.   
Utilize the concept of causality between events for designing and analyzing distributed 

systems.  

CO3.   
Record the global state of a di stributed system for analyzing, testing, orverifying 

properties associated with distributed executions.  

CO4.   
Implement various approaches for solving distributed mutual exclusion problem and 

compare their feature and performance.  

CO5.   
Study several distributed d ead lock detection techniques based on various strategies 

and solvedead lock problem  

 

CO- PO Mapping Table:  

Course  

Outcomes  

Program Outcomes  

Program  

Specific  

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  
PSO1  

PSO2  PSO3  PSO4  

CO1  3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO2  3 3 -  -  -  -  2 -  -  -  -  -  3 -  

CO3  3 3 3 -  -  -  -  -  -  -  2 -  3 -  

CO4  2 3 3 -  -  -  -  2 -  -  -  -  3 -  

CO5  3 3 3 -  -  -  -  -  -  -  -  -  3 -  

Course 

Correlatio

n Mapping  

3  3  3  -  -  -  2  2  -  -  2  -  3  -  

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COUR SE CONTENT  

Module 1:  INTRODUCTION  (09 Periods)  

Relation to parallel multiprocessor/multicomputer systems -  Message -passing systemsversus 

shared memory systems -  Synchronous versus asynchronous executions -  Designissues and 

challenges -  A model of distribu ted executions -  Models of communication networks -Pastand 

future cones of an event -Models of process communications  

 

Module 2:  LOGICAL TIME  (09 Periods)  

A framework for a system of logical clocks -  Scalar time -  Vector time ïEfficient implementations 

of vector clocks -  JardïJourdanôs adaptive technique - Matrix time -Virtualtime -  Physical clock 

synchronization: NTP  

 

Module 3:  GLOBAL STATE AND SNAPSHOT RECORDING 

ALGORITHMS  

(09 Periods)  

Global state and snapshot recording algorithms -Snapshot algorithms f or FIFO channels -

Variations of the Chandy ïLamport algorithm - Snapshot algorithms for non - FIFO channels -Snapshot 

sinacausal delivery system -Monitoring global state  

 

Module 4:  DISTRIBUTED MUTUALEX CLUSION ALGORITHMS  (09 Periods)  

Lamportôs algorithm-Ricart ïAgrawala algorithm -Singhalôs dynamicin formation-structure 

algorithm -Lodhaand Kshemkalyaniôsfairmutual exclusion algorithm-Quorum -based mutual 

exclusion algorithms -  Maekawaôs algorithm - Agarwal ïEl Abbadi quorum -based algorithm -  

Token -based algorithms -  Suzuki ïKasamiôs broadcast algorithm-Raymondôs tree-based 

algorithm.  

 

Module 5:  DEADLOCK DETECTIONIN DISTRIBUTED SYSTEMS  (09 Periods)  

System model -  Models of deadlocks -  Knappôs classification of distributed deadlock detection 

algorithms -  Mitchell and Merrittôs algorithm for the single resource model -Chandy ïMisraïHaas 

algorithm for the AND model -  Chandy ïMisra ïHaas algorithm for the OR model -Distributed 

shared memory -Abstraction and advantages -Memory consistency models.  

Total Periods: 45  

   

 

EXPERIEN TIAL LEARNING  

LIST OF EXPERIMENTS:  

1.   Implement  concurrentecho client -server  application  

2.   Implement  concurrent  day - timeclient - server  application.  

3.   Create CORBA based server - client application.  

4.   Implementing  Publish/Subscribe  Paradig  musing  Web  Services,E SBandJMS.  

5.   Test  open  source  ESB using  web  service.  
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RESOURCES  
 

TEXT BOOKS:  

1.   Kshemkalyani AjayD, Mukesh Singhal, Distributed Computing: Principles, Algorithms and 

Systems, Cambridge Press, 2011.  

 

REFERENCE BOOKS:  

1.   George Coulouris, Jean Dollimore, T ime Kindberg, Distributed Systems Concepts and 

Design, Fifth Edition, Pearson Education, 2012.  

2.   Pradeep L Sinha, Distributed Operating Systems: Concepts and Design, PrenticeHall 

ofIndia, 2007.  

3.   TanenbaumAS, VanSteenM, Distributed Systems: Principles and Paradigms, Pearson 

Education, 2007.  

 

VIDEO LECTURES:  

1.  https:// www.youtube.com/watch?v=UEAMfLPZZhE  

2.  https:// www.digimat.in/nptel/courses/video/106106168/L01.html  

 

WEB RESOURCES:  

1.   https:// www.cl.cam.ac.uk/teaching/2122/ConcDisSys/dist -sys-

notes.pdf 2.https://lass.cs.umass.ed u/~shenoy/courses/677content/CourseNotes.pdf  

 

  

http://www.youtube.com/watch?v=UEAMfLPZZhE
http://www.digimat.in/nptel/courses/video/106106168/L01.html
http://www.cl.cam.ac.uk/teaching/2122/ConcDisSys/dist-sys-notes.pdf
http://www.cl.cam.ac.uk/teaching/2122/ConcDisSys/dist-sys-notes.pdf
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 PROGRAM ELECTIVE  

 

     

Course Code  Course Title  L T P S C 

22CB102001  
CRYPTOGRAPHY AND NETWORK 

SECURITY  
3 -  2 -  4 

Pre - Requisite  COMPUTER NETWORKS 

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course provides a detailed discussion on Concepts of 

cryptographic algorithms, Substitution techniques, Symmetric ciphers, Block cipher 

operations, Cryptographic data integrity algorithms, Key management and distribution, User 

authentication, Transport  level security, Electronic mail security, IP security.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

 

CO1.   Apply the knowledge of network security concepts, symmetric and public key 

cryptosystems for securing informa tion.  

CO2.   Apply hash functions, message authentication codes and digital signatures for providing 

data integrity in information security applications . 

CO3.   Use key management and distribution techniques, user authentication techniques for 

assuring mutual trust among users.  

CO4.   Demonstrate knowledge on network and Internet security techniques for addressing 

the security threats.  

CO5.   Work independently and in teams to solve security problems with effective 

communication  

 

CO- PO- PSO Mapping Table:  

Course 

Outcomes  
Progr am Outcomes  

Program Specific 

Outcomes  
PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 3 -  3 -  -  -  3 -  -  -  -  3 3 3 2 
CO2  3 3 -  3 -  -  -  -  -  -  -  -  3 3 3 2 
CO3  3 3 -  -  -  -  -  -  -  -  -  -  3 3 3 2 
CO4  3 2 -  -  -  -  -  -  -  -  -  -  3 3 3 2 
CO5  -  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  

Course 

Correlatio

n Mapping  

3  3  -  3  -  -  -  3  3  3  -  -  3  3  3  2  

Correlation Levels:  3: High;    2: Medium;        1: Low  
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COURSE CONTENT  
 
Module 1:  INTRODUCTION  (09 Periods)  

Computer security concepts, Security atta cks, Security services, Security mechanisms, 

Model for network security, Symmetric c ipher model, Substitution techniques -  

Monoalphabetic ciphers and Polyalphabetic ciphers . 

 

Module 2:  SYMMETRIC CIPHERS                                                                   (07 Periods)  

Stream ciphers and block ciphers, Data Encryption Standard (DES), Advanced Encryption 

Standard (AES) -  Structure, Transformation Functions; Block Cipher Operation -  Multiple 

encryption and triple DES, Cipher block chaining mode , Cipher feedback mode, Output 

feedback mode, Counter mode.  

 

Module 3:  PUBLIC KEY CRYPTOGRAPHY AND CRYPTOGRAPHIC 

DATA INTEGRITY ALGORITHMS                    

(09 Periods)  

Public Key Cryptography:  RSA, Diffie -Hellman key exchange, Elgamal cryptographic 

system.  

Cryptographic Data Integrity Algorithms:  Hash Functions -  Simple hash functions, 

Secure Hash Algorithm SHA -512; Message Authentication Codes ï Requirements, Functions, 

Security of MACs, HMAC; Digital signatures -  Schnorr Digital signature scheme;  

 

Module 4:  MUTUAL TRUST                                                                       (10 Periods)  

Key Management and Distribution:  Symmetric key distribution using symmetric and 

asymmetric encryption, Distribution of public keys, X.509 certificat es, Public key 

infrastructure.  

User Authentication:  Remote user authentication principles, Kerberos, Personal identity 

verification.  

 

Module 5:  NETWORK AND INTERNET SECURITY                                      (10 Periods)  

Transport Level Security:  Web  security considerations, Transport layer security, HTTPS.  

Electronic Mail Security:  S/MIME, Pretty Good Privacy, DNSSEC.  

IP Security:  Overview, Policy, Encapsulating security payload.  

Total Periods: 45  

EXPERIENTIAL LEARNING  
1.   Construct a Caesar cipher an d convert the word ñthe Network securityò into Cipher 

text with k=3.  

2.   Generate the Cipher text for the message ñBALLOONò using play fair Cipher. 

3.   Generate the cipher text for the message ñmeò and also regenerate the message from 

the cipher text using hi ll cipher and with the key     

 

 

 

4.   Construct a cipher for the word ñthe Network securityò using rail fence of Depth = 2. 

5.   Perform the Simple DES on the following data and calculate the cipher text for the 

plain text ñ10100101ò and the key is ñ0010010111ò 

P10:  3 5 2 7 4 10  1 9 8 6            
P8:  6 3 7 4 8 5 10  9 

  

           
E/P:  4 1 2 3 2 3 4 1 

  

           
     S0   0 1 2 3 

     

 
0 1 0 3 2 

     

 
1 3 2 1 0 

     

 
2 0 2 1 3 

     

 
3 3 1 3 2 

     

     S1   0 1 2 3 
     

 
0 0 1 2 3 

     

9    4 

5    7 

 

5     7   
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1 2 0 1 3 

     

 
2 3 0 1 0 

     

 
3 2 1 0 3 

     

           
P4:  2 4 3 1 

      

           
IP:  2 6 3 1 4 8 5 7 

  

           
IP -1:  4 1 3 5 7 2 8 6 

  

 

6.   Using Fermatôs theorem, find 4 225  mod 13.  

7.   Consider a one -way authentication technique based on asymmetric encryption:  

A -> B: ID A 

B -> A: R 1 

A ->B: E(PR a, R 1)  

a. Explain the protocol.  

b. What type of attack is this protocol susceptible to?  

8.   Consider a one -way authentication technique based on asymmetric encryption:  

A -> B: IDA || E(PU B,RA)  

B -> A: R A 

a. Expla in the protocol.  

b. What type of attack is this protocol susceptible to?  

9.   Investigate the network access control scheme used at your College. Draw a 

diagram and describe the principal components.  

10.   List some commonly used cloud -based data services. Explor e and compare these  

services based on their use of encryption, flexibility, efficiency, speed, and ease of 

use. Study security breaches on these services in recent past. What changes were 

made by the services after these attacks?  

 

 
RESOURCES  

 
TEXT BOOKS:  

6.  1.  William Stallings, Cryptography and Network Security: Principles and Practice , 8 th  

Edition, Pearson, 2020  

 

REFERENCE BOOKS:  

8.  1.  William Stallings, Network Security Essentials: Applications and Standards , 6 th  Edition, 

Pearson, 2018.  

9.  2.  Douglas R. Sti nson, Maura B. Paterson, Cryptography: Theory and Practice , 4 th  Edition, 

CRC Press, 2018.  

3.  Atul Kahate, Cryptography and Network Security, 3 rd  Edition, McGraw Hill, 2017.  

 

VIDEO LECTURES:  

7.  1.  https://www.youtube.com/watch?v=JoeiLuFNBc4&list=PLBlnK6fEy qRgJU3EsOYDTW7

m6SUmW6kII&index=1  

8.  2.  https://www.coursera.org/learn/crypto#syllabus  

9.  3.  https://nptel.ac.in/courses/106105031  

 

WEB RESOURCES:  

1.  https://www.javatpoint.com/computer -network -security  

2.  https://www.tutorialspoint.com/cryptography/index.h tm  

3.  https://www.geeksforgeeks.org/cryptography - introduction/  

 

PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22CB101001  CYBER SECURITY ESSENTIALS  3 -  -  -  3 

 -  
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Pre - Requisite  

Anti - Requisite  Computer Networks  

Co- Requisite  -  

 
COURSE DESCRIPTION : This course provides a detailed discussion on Cyber Security 

Fundamentals, Cyber Security Fundamentals, Attacker techniques and motivations, Fraud 

techniques, Threat infrastructure, Exploitation, Malicious code, Defense and analysis techniques,  

Intrusion  detection techniques  

 

COURSE OBJECTIVES:  

¶ To impart knowledge on network security concepts, attacker techniques, Exploitation, 

defense and analysis techniques  

¶ To develop skills on attacker techniques and malicious code to application against cyber 

threats  

¶ To inculcate attitude among students to solve societal problems using cyber security 

concepts to defend the attacks in system.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

 

CO1.   Understanding the fundamental concep ts of cyber security concepts  

CO2.   Identify the pattern of launching attacker and fraud techniques to reduce risk and impact 

of cyber -attacks.  

CO3.   Identify the vulnerabilities using the SQL injection and web exploitation techniques in 

a system for securing data . 

CO4.   Apply code obfuscation techniques to prevent any unauthorized party from accessing 

logic of an application  

CO5.   Apply honey pots and malicious code -naming techniques to defend against attacks in 

memory.  

 

CO- PO- PSO Mapping Table:  

 

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 2 -  -  -  -  -  -  -  -  -  -  3 3 3 -  

CO2  3 2 -  -  -  -  -  -  -  -  -  -  3 3 3 -  

CO3  3 3 3 -  -  -  -  -  -  -  -  -  3 3 3 3 

CO4  3 3 3 2 -  -  -  -  -  -  -  -  3 3 3 -  

CO5  3 2 3 2 -  -  -  -  -  -  -  -  3 3 3 -  

Level of 
correlation 

of the 
course  

3  3  3  2  -  -  -  -  -  -  -  -  3  3  3  2  

Correlation Levels:  3: High;    2: Medium;1: Low  

 

  



 

B.Tech. Electronics and Computer Engineering  270 

COURSE CONTENT:  

 
Module 1:  CYBER SECURITY FUNDAMENTALS  (10 Periods)  

Network Security Concepts:  In formation assurance fundamentals, Basic cryptography, 

Symmetric encryption, Public key encryption, The Domain Name System(DNS), Firewalls, 

Virtualization, Radio -Frequency Identification.   

 

Module 2:  ATTACER TECHNIQUES  (09 Periods)  

Attacker techniques a nd motivations : Anti forensics, proxy usage, Tunneling techniques: 

HTTP, DNS, ICMP, Intermediaries, Steganography and other concepts, Detection and 

prevention.  

Fraud techniques: Phishing, smishing, vishing and mobile malicious code, rogue antivirus, 

click  fraud.  

Threat infrastructure : Botnets, Fast Flux, Advanced Fast Flux.  

 

Module 3:  EXPLOITATION  (09 Periods)  

Shellcode, Integer overflow vulnerabilities, Stack based buffer overflows, Format string 

vulnerabilities, SQL injection, Malicious PDF files, Rac e conditions, Web exploit tools, DoS 

conditions, Brute force and dictionary attacks.  

 

Module 4:  MALICOUS CODE  (10 Periods)  

Worms, viruses, Evading detection and elevating privileges: obfuscation, Virtual Machine 

obfuscation Persistent software technique s,Token kidnapping, Virtual machine Detection, 

Rootkits, Spyware, Attacks against privileged user accounts and escalation of privileges, 

Stealing information and Exploitation .  

 

Module 5:  DEFENSE AND ANALYSIS TECHNIQUES  (07 Periods)  

Importance of memory forensics, Capabilities of memory forensics, Memory analysis 

frameworks, Dumping physical memory, Installing and using volatility, Finding hidden 

processes, Volatality analyst pack.  

Honeypots, Malicious code naming, Automated malicious code analysis system s, Intrusion 

detection techniques.  

Total Periods: 45  

 

EXPERIENTIAL LEARNING:  
 

Network Security Basics:  

 

Configuring firewalls: Set up and configure firewall rules to control incoming and outgoing 

network traffic.  

Intrusion detection/prevention systems (I DS/IPS): Deploy and manage IDS/IPS solutions to 

detect and mitigate network threats.  

Virtual private networks (VPNs): Configure VPN connections to secure remote access and 

data transmission over public networks.  

Operating System Security:  

 

Hardening operat ing systems: Implement security best practices and configurations to 

strengthen the security posture of operating systems.  

Patch management: Develop and execute patch management strategies to keep systems up 

to date with security patches and updates.  

User access controls: Configure user permissions, access levels, and authentication 

mechanisms to prevent unauthorized access .  

 
TEXT BOOKS:  

1.  James Graham, Richard Howard, Ryan Olson,ñ Cyber Security Essentialsò, CRC Press, 

2011.(Rs.6900)  

2.  Chwan -Hwa(john) Wu,J. D avid Irwin, ñIntroduction to Cyber Securityò, CRC Press T&F 

Group.  
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REFERENCE BOOKS:  

1.  Nina Godbole and SunitBelpure, ñCyber Security Understanding Cyber Crimes,Computer 

Forensics and Legal Perspectivesò , Wiley publications.  

2.  B.B.Gupta, D.P.Agrawa l, HaoxiangWang, ñComputer and Cyber Security: Principle s, 

Algorithm, Applications, and Perspectivesò, CRC Press, ISBN 9780815371335, 2018. 

 

VIDEO LECTURES:  

1.   https://www.coursera.org/learn/introduction - to -cybersecurity -essentials  

2.   https://www.udemy.com /course/cybersecurity -essentials/  

 

WEB RESOURCES:  

1.   https://github.com/topics/cybersecurity  

2.   https://www.youtube.com/watch?v=nzZkKoREEGo  
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22AI102002  ARTIFICIAL INTELLIGENCE  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

COURSE DESCRIPTION: This course provides a detailed discussion and hands -on 

experience on Introduction to Artificial Intelligence, Designing intelligent agents, Solving 

general purpose problems, Search in complex envir onments, Probabilistic reasoning, 

Represent knowledge and reason under uncertainty, Robotics, Ethics and safety in AI.  

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Architect intelligent agents using artificial in telligence techniques and principles.  

CO2.   Analyze and interpret the problem, identify suitable solutions using heuristic 

functions, optimization algorithms and search algorithms.  

CO3.   Select and apply appropriate knowledge representation to build Bayesian 

netwo rk models to reason under uncertainty.  

CO4.   Investigate robot hardware and frameworks for intelligent robotic perception.  

CO5.   Demonstrate knowledge on ethical implications of intelligent machines for 

providing privacy, trust, security and safety.  

CO6.   Work Indepen dently to solve problems with effective communication.  

 

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 1  -  -  -  -  -  -  -  -  -  -  3 -  -  

CO2  3 3 2 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO3  3 3 2 -  -  -  -  -  -  -  -  -  -  3 -  -  

CO4  3 -  -  -  -  1 -  -  -  -  -  -  -  3 -  -  

CO5  -  -  -  -  -  1 -  2 -  -  -  -  -  3 -  -  

CO6  -  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  

Course 

Correlation 

Mapping  
3  2  2  -  -  2  -  2  3  3  -  -  -  3  -  -  

Correlation Leve ls:  3: High;    2: Medium; 1: Low  
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COURSE CONTENT  

 

Module 1  INTRODUCTION TO ARTIFICIAL INTELLIGENCE  (09 Periods)  

Foundations of artificial intelligence, History of artificial intelligence, State of the art, Risks 

and benefits of AI, Intelligent agents ï Agents and environments, The concept of rationality, 

Structure of agents.  

Module 2  PROBLEM SOLVING BY SEARCHING  (09 Periods)  

Problem solving agents, Search algorithms, Uninformed search strategies, Informed search 

strategies ï Greedy best - first search, A * search; Heuristic functions.  

 

Module 3  SEARCH IN COMPLEX ENVIRONMENTS  (09 Periods)  

Local search algorithms and optimization problems ï Hill - climbing search, Simulated 

annealing, Local beam search, Evolutionary algorithms; Optimal decisions in games ï The 

minimax search algorithm, Optimal decisions in multiplayer games, Alpha -Beta pruning, Move 

ordering; Monte Carlo tree search, Kalman Filter.  

Module 4  PROBABILISTIC REASONING  (09 Periods)  

Representing Knowledge in an uncertain domain, Semantics of Bay esian networks, 

Probabilistic reasoning over time ï Time and uncertainty, Inference in temporal models, 

Hidden Markov models, Kalman Filter.  

Module 5  ROBOTICS, ETHICS AND SAFETY IN AI  (09 Periods)  

Robots, Robot hardware, Robotic perception, Alternative r obotic frameworks, Application 

domains.  

Limits of AI, Ethics of AI ï Surveillance, security and privacy, Fairness and bias, Trust and 

transparency, AI safety.  

 

Total Periods: 45  
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EXPERIENTIAL LEARNING  

LIST OF EXERCISES:  

1.   Design and implement agent pro grams for Table -driven agentsusing the agent function of 

vacuum -cleaner world.  The agent cleans the current square if it is dirty, otherwise it moves 

to the other square.  

2.   Implement agent programs for Simple reflex agents and Model -based reflex agents us ing 

the agent function of vacuum -cleaner world.  

3.   Solve the travelling sales man problem using Hill Climbing search algorithm  

4.   Design and implement solution for 8 -puzzle problem using Greedy Best First Search.  

5.   Find the shortest path between a starting l ocation and destination location in a graph using 

A* search algorithm.  

6.   Implement MiniMax algorithm for finding an optimal decision in a tic - toc game.  

7.   Implement Monte -Carlo Tree search intended to run on small game trees.  

8.   Solve the monty hall problem using Bayesian Network.  

9.   The game involves three doors, given that behind one of these doors is a car and the 

remaining two have goats behind them. So you start by picking a random door, say 

#2. On the other hand, the host knows where the car is hidden an d he opens another 

door, say #1 (behind which there is a goat). Hereôs the catch, youôre now given a 

choice, the host will ask you if you want to pick door #3 instead of your first choice 

i.e. #2.  

Implement Kalman Filter to track the aircraft by determinin g the position and velocity 

of aircraft.  

10.   Design and implement a stock prices forecasting model using Hidden Markov Model.  

 
RESOURCES  
TEXT BOOKS:  

1.   Stuart Russell, Peter Norvig, Artificial Intelligence: A Modern Approach, Prentice 

Hall, 4th Edition, 2020 . 

 

REFERENCE BOOKS:  

1.   Stephen Lucci, Danny Kopec, Artificial Intelligence in the 21st Century, Mercury 

Learning and Information, 3rd Edition,2018  

2.   Rich, Knight, Nair: Artificial intelligence, Tata McGraw Hill, Third Edition, 2009.  

3.   Deepak Khemani, A Fi rst Course in Artificial Intelligence, McGraw Hill Education, 

2017.  

4.   Saroj Kaushik, Artificial Intelligence, Cengage Learning, 2011.  

 

SOFTWARE/TOOLS:  

1.   Python  

2.   pandas, matplotlib  

 

VIDEO LECTURES:  

1.   https://searchenterpriseai.techtarget.com/definition /AI -Artificial - Intelligence  

2.   http://aima.cs.berkeley.edu/  

3.   https://ai.google/education/  

4.   https://www.coursera.org/courses?query=artificial%20intelligence  

5.   https://www.edur eka.co/blog/artificial - intelligence -with -python/  

 

https://www.coursera.org/courses?query=artificial%20intelligence
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WEB RESOURCES:  

1.   http://www.airesources.org/  

2.   https://allthingsai.com/  

3.   https://designmodo.com/ai - tools -designers/  

4.   https://www.ulethbridge.ca/teachingcentre/chatgpt -ai - resources  
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PROGRAM ELECTIVE  

Course Code  Course Title  L T P S C 

22AI102003  MACHINE LEARNING  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

COURSE DESCRIPTION: This course provides a detailed discussion and hands -on experience 

on Introduction to machine learning, Bayesia n concept learning, Supervised learning, 

Unsupervised learning, Artificial neural networks, Ensemble learning.  

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.   Analyze the process of machine learning modeling and eva luation to automatically infer 

a general description for a given learning problem.  

CO2.   Analyze the underlying mathematical models within machine learning algorithms and 

learning tasks.  

CO3.   Design and implement machine learning solutions for classification, reg ression, and 

clustering problems.  

CO4.   Design and implement efficient neural architectures to model patterns for a given 

learning problem.  

CO5.   Develop intelligent solutions to solve societal problems related to computer vision, 

information security, healthcare and other areas.  

CO6.   Work Independently to solve problems with effective communication.  

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 2 -  -  -  -  -  -  -  -  -  -  -  -  3 -  

CO2  2 3 -  -  -  -  -  -  -  -  -  -  -  -  3 -  

CO3  2 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO4  3 3 3 1  -  -  -  -  -  -  -  -  -  3 -  

CO5  1 3 3 3 3 3 -  -  -  -  -  -  -  -  3 -  

CO6  -  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  

Course 

Correlati

on 

Mapping  

3  3  3  3  3  3  -  -  3  3  -  -  -  -  3  -  

Correlation Levels:  3: High;    2: Medium; 1: Low  
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COURSE CONTENT  

 

Module 1:  INTRODUCTION TO MACHINE LEARNING   (09 Periods)  

Machine Learning: Human learning, Types of human learning, Machine learning, Types of 

machine learning, Applications  of machine learning, Issues  in machine learning.  

Preparing to Model:  Machine learning activities, Types of data, Exploring structure of data, 

Data quality and remediation . 

 

Module 2:  MODELING AND EVALUATION, BAYESIAN CONCEPT 

LEARNING  

   (09 Periods)  

Mod eling and Evaluation : Selecting a model, Training a model, Model representation and 

interpretability, Evaluating performance of a model, Improving performance of a model.  

Feature Engineering:  Feature transformation, Feature subset Selection.  

Bayesian Conce pt Learning: Introduction, Importance, Bayesô theorem, Bayesô theorem 

and concept learning, Bayesian belief network.  

 

Module 3:  SUPERVISED LEARNING  (10 Periods)  

Classification:  Classification model, Classification learning steps, K -Nearest Neighbor, 

Sup port vector machines, Decision Tree -  Decision tree representation, Problems for decision 

tree learning, Decision tree learning algorithm, Hypothesis space search, Inductive bias in 

decision tree learning, Issues in decision tree learning.  

Regression : Intr oduction, Simple linear regression, Improving accuracy of the linear 

regression model, Multiple linear regression, Assumptions and problems in regression 

analysis, Polynomial regression model, Logistic regression.  

 

Module 4:  UNSUPERVISED LEARNING  (07 Peri ods)  

Introduction, Unsupervised vs supervised learning, Applications of unsupervised learning, 

Clustering as a machine learning task, Types of clustering techniques, Partitioning methods, 

K-Medoids, Hierarchical clustering, DBSCAN.  

 

Module 5:  ARTIFICIAL NEURAL NETWORKS, ENSEMBLE 

LEARNING  

(10 Periods)  

Artificial Neural Networks : Neural network representations, Appropriate problems for 

neural network learning, Perceptrons, Multilayer networks and Backpropagation algorithm, 

Convergence and local minima, Rep resentational power of feedforward networks, Hypothesis 

space search and inductive bias, Hidden layer representations, Generalization, Overfitting, 

Stopping criterion.  

Ensemble Learning: Bagging, Boosting, Gradient boosting.  

 

Total Periods: 45  

 

EXPERIENT IAL LEARNING  
 

LIST OF EXERCISES:  

1.   Introduction to Python machine learning libraries.  

2.   Use Naïve Bayes classifier to solve the credit card fraud detection problem.  

3.   Implement K -Nearest Neighbor algorithm to solve classification problem.  
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4.   Implement CART algorithm for decision tree learning. Use an appropriate data set for 

building the decision tree and apply this knowledge to classify a new sample. Explore the 

problem of overfitting in decision tree and develop solution using pruning technique.  

5.   Perform Exploratory Data Analysis on the given dataset. Implement CART algorithm for 

decision tree learning. Use an appropriate data set for building the decision tree and apply 

this knowledge to classify a new sample.  

6.   Train an SVM Classifier with Linear Kernel.  Use an appropriate data set for building the 

SVM Classifier and apply this knowledge to classify a new sample.  

7.   Build linear regression and multiple regression models to predict the price of the house 

(Boston House Prices Dataset).  

8.   Build a polynomial regression model for predicting the salary of the employees.  

9.   Build a neural network that will read the image of a digit and correctly identify the number.  

10.   Solve classification problem by constructing a feedforward neural network using 

Backpropagation algorithm. (Wheat Seed Data)  

 
 

 RESOURCES  
 

TEXT BOOKS:  

1.   Tom M. Mitchell, Machine Learning, McGraw Hill, 1997.  

2.   Saikat Dutt, Subramanian Chandramouli, Amit kumar das, Machine Learning, Pearson, 2019.  

 

REFERENCE BOOKS:  

1.   Manaranjan Pradhan, U Dinesh Kum ar, Machine Learning Using Python, Packt Publishing, 2019.  

2.   Aurelien Geron, Hands -On Machine Learning with Scikit -Learn, Keras, and TensorFlow: Concepts, 

Tools, and Techniques to Build Intelligent Systems, 2nd Edition, OôReilly, 2019. 

3.   Ethem Alpaydin, In troduction to Machine Learning, MIT Press, 4th Edition, 2020.  

4.   Shai Shalev Shwartz, Shai Ben David, Understanding Machine Learning: From Theory to Algorithms, 

Cambridge University Press, 2014.  

 

SOFTWARE/TOOLS:  

1.   Python  

2.   Scikit - learn/Keras/TensorFlow  

 

VIDEO LECTURES:  

1.   https://nptel.ac.in/courses/106106202/  

2.   https://www.coursera.org/learn/machine - learning  

3.   https://onlinecourses.nptel.ac.in/noc23_cs18/preview  

4.   https://onlinecourses.nptel.ac.in/noc23_cs87/preview  

5.   https://onlinecourses.nptel.ac.in/no c23_ee87/preview  

6.   https://www.coursera.org/learn/ntumlone -algorithmicfoundations  

7.   https://www.coursera.org/specializations/machine - learning - introduction  

8.   http://ndl.iitkgp.ac.in/document/YkxlRXFvZXJrTDBkVzVVZi9ESjl6eXpRZkxRc2lhOWhlVXBhUVVWaXZlNDNyZUVldU 9LdlYvd20wbkQ4MC92UQ  

9.   https://www.coursera.org/learn/unsupervised - learning - recommenders - reinforcement - learning  
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WEB RESOURCES:  

1.   https://www.ibm.com/topics/machine - learning  

2.   https://www.simplilearn.com/tutorials/machine - learning - tutorial/what - is-mach ine - learning  

3.   https://www.w3schools.com/python/python_ml_getting_started.asp  

4.   https://developers.google.com/machine - learning/crash -course  

5.   https://www.greenteapress.com/thinkstats/  

6.   https://info.deeplearning.ai/machine - learning -yearning -book  

7.   https:// www.kaggle.com/code/kanncaa1/machine - learning - tutorial - for -beginners  

8.   https://machinelearningmastery.com/machine - learning - in -python -step -by -step/  

 

 

  

https://machinelearningmastery.com/machine-learning-in-python-step-by-step/
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PROGRAM ELE CTIVE  

CourseCode  CourseTitle  L T P S C 

22AI101020  PATTERN RECOGNITION TECHNIQUES  3 -  -  -  3 

Pre - Requisite  Numerical Methods, Probability and Statistics       

COURSEDESCRIPTION: Thiscourseprovides a discussionon the fundamental principles and 

techniques of pattern recognition. The course further delves into feature space inspection, 

transformation and dimensionality reduction of feature space using principal component 

analysis, independent component analysis, multiple -discriminant analysis and introduces 

bag  of words approach. The course then covers Bayesian decision theory, parameter -

estimation methods and special classifiers.  

 

COURSEOUTCOMES: Aftersuccessfulcompletionofthecourse,studentswillbeableto:  

CO1.  Demonstrate knowledge on the fundamental concepts, principles of pattern recognition 

and apply them to design and develop effective pattern recognition system.  

CO2.  Identify and select appropriate features, inspect feature spaces and apply 

transformations, normalization to feature space for effective comp arison and 

classification.  

CO3.  Apply dimensionality reduction methods to reduce the complexity of feature spaces, 

enhance classification accuracy and extract meaningful information from high 

dimensional data.  

CO4.  Analyze and apply Bayesian, minimax cla ssifier to interpret optimal decision regions and 

make decisions under uncertainty.  

CO5.  Apply parameter estimation methods to estimate the parameters of probability 

distributions.  

CO6.  Apply different classification techniques to diverse datasets and ev aluate their 

performance using appropriate metrics.  

 

CO- PO- PSO Mapping Table:  

Correlation Levels :      3: High;    2: Medium;       1: Low  

  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 3 -  2 -  -  -  -  -  -  -  -  -  -  3 -  
CO2  3 2 1 2 1 -  -  -  -  -  -  -  -  -  3 -  
CO3  2 2 2 2 1 -  -  -  -  -  -  -  -  -  3 -  
CO4  3 3 1 2 -  -  -  -  -  -  -  -  -  -  3 -  
CO5  2 3 -  1 1 -  -  -  -  -  -  -  -  -  3 -  
CO6  2 2 2 3 -  -  -  -  -  -  -  -  -  -  3 -  

Course 

Correlatio

n Mapping  

3  3  2  2  1  -  -  -  -  -  -  -  -  -  3  -  
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COURSECONTENT  

 

Module 1:  FUNDAMENTALS AND FEATURES  (10 Periods)  

Goals of pattern recognition, Structure of a pattern recognition system, Abstract view of pattern 

recognition, Design of a pattern recognition syst em, Features -Types of features and their traits, 

Feature space inspection, Transformations of feature space, Measurement of distances in feature 

space, Normalization.  

 

Module 2:  

 

DIMENSIONALITY REDUCTION OF FEATURE SPACE  
 

(09 Periods)  

Selection and const ruction of features, Dimensionality reduction of the feature space -  Principal 

component analysis, Kernelized principal component analysis, Independent component analysis, 

Multiple discriminant analysis, Dimensionality reduction by feature selection, Bag of  words.  

 

Module 3:  

 

BAYESIAN DECISION THEORY  
 

(07 Periods)  

General considerations, The maximum a posteriori classifier, Bayesian classification -The Bayesian 

optimal classifier, Reference example -Optimal decision regions, The minimax classifier, Normally  

distributed features, Arbitrarily distributed features.  

 

Module 4:  

 

PARAMETER ESTIMATION  
 

(09 Periods)  

Maximum likelihood estimation, Bayesian estimation of the class -specific distributions, Bayesian 

parameter estimation, Least squared estimation error,  Constant penalty for failures, Parameter free 

methods -The Parzen window method; Dimensionality of the feature space, Overfitting.  

 

Module 5:  

 

 SPECIAL CLASSIFIERS  
 

(10 Periods)  

Linear discriminants, The perceptron, Linear regression, Artificial neural n etworks, Auto encoders, 

Deep learning, Matched filters, Classification of sequences, Classification with nominal features -

Random forests, String matching, Grammars; Classifier - Independent concepts -Learning theory, 

Empirical evaluation of classifier perfor mance, Boosting, Rejection.  

 

TotalPeriods:45  

EXPERIENTIAL LEARNING  

  1. Perform dimensionality reduction using Principal Component Analysis  

¶ Start by acquiring a dataset suitable for PCA. Use publicly available datasets 

or explore data repositories like K aggle or UCI Machine Learning Repository. 

Choose a dataset with multiple numerical features.  

¶ Preprocess the Data:  Before applying PCA, preprocess the dataset by 

handling missing values, scaling features, and dealing with any categorical 

variables. PCA work s best with numerical data, so ensure that all features 

are numeric.  

¶ Implement PCA:  Next, implement PCA using a machine learning library 

such as scikit - learn in Python. Import the necessary libraries, load your 

dataset, and apply PCA to the feature matrix.  Specify the desired number 

of principal components to retain.  

¶ Analyze Explained Variance:  After applying PCA, analyze the explained 

variance ratio to understand how much variance each principal component 

captures. Plot a cumulative explained variance plot  to determine the optimal 

number of principal components to retain.  

¶ Visualize Principal Components:  To gain insights from the data, visualize 
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the principal components. Select two or three principal components and 

create scatter plots, coloring the data poi nts based on their class or target 

variable. This visualization can help identify patterns, clusters, or 

separability in the transformed feature space.  

¶ Feature Reconstruction:  Perform feature reconstruction by 

reconstructing the original features using a s ubset of the principal 

components. This step helps understand the contribution of each principal 

component to the overall data reconstruction.  

¶ Evaluate Performance:  If the dataset includes a target variable,  evaluate 

the performance of a machine learning algorithm (e.g., classification or 

regression) on the original dataset and compare it with the performance on 

the PCA - transformed dataset.  

(Itôs an indicative one. The Course Instructor may change the activities and the 

same shall be reflected in Course H andout)  

RESOURCES  
TEXT BOOKS:  

1.  Jürgen Beyerer, Matthias Richter, Matthias Nagel, Pattern Recognition: Introduction, 

Features, Classifiers and Principles,1 st  edition, De Gruyter,2017.  

 

REFERENCE BOOKS:  

1.  Theodoridis, S. and Koutroumbas, K., Pattern Re cognition. 3rd edition, Elsevier, 

2006.  

2.  Bishop CM, Nasrabadi NM,Pattern Recognition and Machine Learning,Springer,2006.  

  

VIDEOLECTURES:  

1.   https://www.nptelvideos.com/course.php?id=569  

2.  https://freevideolectures.com/course/3530/pattern - recognit ion - i 

3.  https://www.youtube.com/watch?v=ey8vSVqM1x4  

4.  https://youtu.be/ZGUlaomeJ -k 

WEB RESOURCES:  

1.  https://www.geeksforgeeks.org/pattern - recognition - introduction/  

2.  https://www.analyticsvidhya.com/blog/2020/12/an -overview -of -neural -approach -

on -pattern - recognition/  

3.  https://www.educba.com/pattern - recognition -algorithms/  

4.  https://www.w3schools.com/ai/ai_recognition.asp  
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PROGRAM ELECTIVE  
Course Code  Course Title  L T P S C 

22CS102034  PROBLEM SOLVING THROUGH PYTHON  3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  Python Programming  

Co- Requisite  -  

 

COURSE DESCRIPTION: This course covers Python programming basics such as 

input/output, data types, operators, and control structures. It includes data structures, 

functions, recursion, object -oriented c oncepts, and exception handling. Data visualization is 

introduced using Matplotlib and Seaborn with practical examples.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to:  

CO1.  Demonstrate knowledge on Python syntax, d ata types, operators, and control 

structures.  

CO2.  Apply decision -making and looping constructs to implement logic -driven programs.  

CO3.  Develop solutions using strings, data structures, functions, recursion, and file handling 

techniques.  

CO4.  Design object -oriented solutions using classes, inheritance, encapsulation, and 

polymorphism.  

CO5.  Create and customize visual representations of data using Matplotlib and Seaborn for 

effective analysis.  

CO6.  Work independently to solve problems with effective  communication.  

 

CO- PO- PSO Mapping Table:  
 

Learning 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 2 -  -  3 -  -  -  -  -  -  -  -  -  3 -  

CO2  3 2 -  -  3 -  -  -  -  -  -  -  -  -  3 -  

CO3  3 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO4  3 2 2 2 3 -  -  -  -  -  -  -  -  -  3 -  

CO5  3 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO6  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  -  

Course 

Correlation 

Mapping  

3 3 3 3 3 -  -  3 3 -  -  -  -  -  3 -  

 

Correlation Levels:      3: High;    2: Medium;       1: Low  
 

 

COURSE CONTENT  

 

Module 1:  INTRODUCTION TO PYTHON, INPUT/OUTPUT  AND 

OPERATORS  

( 9  Periods)  

Features of Python, history, installation, interpreter vs compiler, Python environments : 

IDLE, Jupyter, VS Code ; Input using input(), output using print() , formatted strings using 

f-strings and format(),  Data types : int, float, str, bool ;  dynamic typing, type conversions :  

explicit, implicit ; arithmetic, relational, logical, bitwise, assignment, membership, identity 

operators, expression evaluation, operato r precedence and associativity ,Single - line and 

multi - line comments.  

 



 

B.Tech. Electronics and Computer Engineering  284 

Module 2:  DECISION MAKING AND LOOPING  ( 8  Periods)  

Conditional statements using if, if -else, elif, nested conditions,  Loops: for loop, while loop, 

break, continue, pass ; enumerate()  and  zip() function, else with loops ,List and dictionary 

comprehensions, combining loops with conditionals for iterative logic, basic exception 

handling using try -except.  

 

Module 3:  DATA STRUCTURES, STRINGS, FUNCTIONS & FILE 

HANDLING  

(1 0  Periods)  

Strings: c reation, indexing, slicing, immutability ; common methods : upper, lower, find, 

replace, split, join ; Data structures: lists, tuples, dictionaries, sets, operations and use 

cases ; Functions: definition, parameters, return values, default/keyword arguments ; 

recursion concepts and examples (factorial, Fibonacci), function integration with strings 

and collections , Lambda functions, map() and filter().  

File Handling:  Types of files, Opening and closing files, Reading and writing data.  

Module 4:  OBJECT - ORIENTED P ROGRAMMING IN PYTHON  ( 9  Periods)  

Classes and objects, defining classes, instance variables and methods,  Constructors 

(__init__), destructors, encapsulation with access conventions : public, protected, private ; 

Inheritance  and its types,  method overriding, polymorphism, abstraction using abstract 

classes (abc module).  

Module 5:  DATA VISUALIZATION  ( 9  Periods)  

Importance and purpose of data visualization,  Numpy, pandas, Matplotlib: line graphs, bar 

charts, histograms, scatter plots ; Seaborn: heatmaps, pair pl ots, regression plots, 

customization with labels, legends, titles, styles, practical examples using real -world 

datasets.  

Total Periods: 45  

 

EXPERIENTIAL LEARNING  

 

LIST OF EXERCISES:  

( All source code should be maintained and version - controlled on GitHub)  

13)   INTRODUCTION TO PYTHON, INPUT/OUTPUT AND OPERATORS  

Leetc ode:  # 136. Single Number  

Given a  non - empty  array of integers  nums, every element appears  twice  except for 

one. Find that single one.  

You must  implement a solution with a linear runtime complexity and use  only 

constant  extra space.  

 Example 1:  

Input:  nums = [2,2,1]  

Output:  1 

Example 2:  

Input:  nums = [4,1,2,1,2]  

Output:  4 

Example 3:  

Input:  nums = [1]  

Output:  1 

Constraints:  
¶ 1 <= nums.length <= 3 * 10 4 

¶ -3 * 10 4 <= nums[i] <= 3 * 10 4 

¶ Each element in the array appears twice except for one element which appears 
only once.  

Ṋ This problem strengthens understanding of bit manipulation, especially the XOR 

operation.  It helps learners implement space -efficient algorithms with O(1) space 

complexity.  It reinforces the concept of identifying unique elements in arrays using linear 

t ime complexity.  

14)   INTRODUCTION TO PYTHON, INPUT/OUTPUT AND OPERATORS  

https://leetcode.com/problems/single-number/
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Leetc ode: # 91. Number of 1 Bits  

Given a positive integer  n, write a function that returns the number of  set bits  in its 

bi nary representation (also known as the  Hamming weight ).  

Example 1:  

Input:  n = 11  

Output:  3 

Explanation:  

The input binary string  1011  has a total of three set bits.  

Example 2:  

Input:  n = 128  

Output:  1 

Explanation:  

The input binary string  10000000  has a total of one set bit.  

Example 3:  

Input:  n = 2147483645  

Output:  30  

Explanation:  

The input binary string  1111111111111111111111111111101  has a total of thirty 

set bits.  

Constraints:  
¶ 1 <= n < = 2 31  -  1 

Ṋ This problem builds a strong foundation in binary number systems and bitwise 

operations.  It enhances understanding of bit manipulation techniques such as using 

masks and shifting.  It is a common interview question that helps in mastering low -

level operat ions and optimizing performance.  

15)   DECISION MAKING AND LOOPING  

Leetc ode: # 202. Happy Number  

Write an algorithm to determine if a number  n is happy.  

A happy number  is a number defined by the follo wing process:  

¶ Starting with any positive integer, replace the number by the sum of the 
squares of its digits.  

¶ Repeat the process until the number equals 1 (where it will stay), or it  loops 

endlessly in a cycle  which does not include 1.  

¶ Those numbers for wh ich this process  ends in 1  are happy.  

Return  true  if  n is a happy number, and  false  if not .  

Example 1:  

Input:  n = 19  

Output:  true  

Explanation:  

12 + 9 2 = 82  

82 + 2 2 = 68  

62 + 8 2 = 100  

12 + 0 2 + 0 2 = 1  

Example 2:  

Input:  n = 2  

Output:  false  

  

Constraints:  
¶ 1 < = n <= 2 31  -  1 

Ṋ This problem enhances understanding of mathematical simulations and cycle detection 

techniques.  It reinforces the use of hashing or fast/slow pointer methods to detect loops 

in sequences.  It is useful for practicing digit -based operations and implementin g custom 

iterative logic.  

16)   DECISION MAKING AND LOOPING  

Leetc ode: # 400. Nth Digit  

https://leetcode.com/problems/number-of-1-bits/
http://en.wikipedia.org/wiki/Hamming_weight
https://leetcode.com/problems/happy-number/
https://leetcode.com/problems/nth-digit/
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Given an integer  n, return the  n th  digit of the infinite integer sequence  [1, 2, 3, 4, 5, 6, 

7, 8, 9, 10, 11, ...].  

Example 1:  

Input:  n = 3  

Output:  3 

Example 2:  

Input:  n = 11  

Output:  0 

Explanation:  The 11 th  digit of the sequence 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, ... is a 0, 

which is part of the number 10.  

Constraints:  
¶ 1 <= n <= 2 31  -  1 

Ṋ This problem strengthens skills in mathematical pattern recognition and number 

positioning.  It helps learners practice identifying digit positions in number sequences 

without generating the entire sequence.  It's also great for improving performance -

focus ed logic building, especially in avoiding brute - force solutions.  

17)   DATA STRUCTURES, STRINGS, FUNCTIONS & RECURSION  

Leetc ode:  # 169. Majority Element  

Given an array  nums  of size  n, return  the m ajority element .  

The majority element is the element that appears more than  ỗn / 2 Ộ times. You may 

assume that the majority element always exists in the array.  

Example 1:  

Input:  nums = [3,2,3]  

Output:  3 

Example 2:  

Input:  nums = [2,2,1,1,1,2,2]  

Output:  2 

Constraints:  

¶ n == nums.length  

¶ 1 <= n <= 5 * 10 4 

¶ -10 9 <= nums[i] <= 10 9 

Ṋ This problem helps learners understand frequency analysis and the concept of majority 

elements in arrays.  It introduces efficient techniques like the Boyer -Moore Voting 

Algorithm, improving algorithmic thinking.  Useful in scenarios involving data consensus, 

pol ling systems, and real - time analytics.  

18)   DATA STRUCTURES, STRINGS, FUNCTIONS & RECURSION  

Leetc ode: # 50. Pow(x, n)  

Implement  pow(x, n) , which calculates  x raised to the power  n (i.e.,  xn).  

  

Example 1:  

Input:  x = 2.00000, n = 10  

Output:  1024.00000  

Example 2:  

Input:  x = 2.10000, n = 3  

Output:  9.26100  

Example 3:  

Input:  x = 2.00000, n = -2 

Output:  0.25000  

Explanation:  2 -2 = 1/2 2 = 1/4 = 0.25  

  

Constraints:  

¶ -100.0 < x < 100.0  

¶ -231  <= n <= 2 31-1 

¶ n is an integer.  

https://leetcode.com/problems/majority-element/
https://leetcode.com/problems/powx-n/
http://www.cplusplus.com/reference/valarray/pow/
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¶ Either  x is not zero or  n > 0.  

¶ -10 4 <= x n <= 10 4 

Ṋ This problem enhances understanding of exponentiation algorithms and introduces 

the concept of binary exponentiation (fast power).  It is useful for solving mathematical 

computations efficiently, especially for large powers or negative exponents.  

19)   OBJECT - ORIENTED PROGRAMMING IN PYTHON  

Shopping Cart Management System   

Description:  

Create a console -based system where users can browse a catalog, add/remove items 

from their cart, view the cart, and check out.  

 

Features:  

¶ Add a product (name, price, quantity)  

¶ View available products  

¶ Add product to cart  

¶ Remove product from cart  

¶ View cart contents and total bill  

¶ Checkout (clear cart)  

 

OOP Concepts Used:  

¶ Classes & Objects:  Product, CartItem, and ShoppingCart  

¶ Encapsulation:  Each class manages its own data through g etters/setters  

¶ Abstraction:  Operations like addToCart() and calculateTotal() abstract complex 

logic  

¶ ArrayList:  Used to manage cart and product lists dynamically  

 

Ṋ Learners will understand how to build and manage object -oriented relationships 

between entit ies like products and carts.  They will apply key principles like 

encapsulation, abstraction, and class interaction to simulate real -world shopping 

behavior.  

20)   OBJECT - ORIENTED PROGRAMMING IN PYTHON  

Library Management System   

Description:  

Develop a console application where librarians can manage books and students, issue 

or return books, and track availability.  

 

Features:  

¶ Add new books (title, author, ISBN)  

¶ Register students  

¶ Issue books to students  

¶ Return books  

¶ Search books by title or author  

¶ View all issued  or available books  

 

OOP Concepts Used:  

¶ Classes & Objects:  Book, Student, LibrarySystem  

¶ Inheritance (optional):  A User superclass for Student and Librarian  

¶ Encapsulation:  Secure handling of student and book data  

¶ Collections:  Use of ArrayList or HashMap to manage books and students  

¶ Polymorphism:  Overloaded search methods (searchByTitle(), 

searchByAuthor())  

 

Ṋ Learners will gain experience in designing real -world systems using multiple 

interrelated classes and data models.  They will practice OOP principles such as 

encapsulation, inheritance, and method overloading in a functional application context.  

21)   DATA VI SUALIZATION  
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COVID - 19 Data Visualization Dashboard  

 

Description:  

Create a basic data visualization dashboard that reads COVID -19 data from a CSV file 

and presents key insights such as daily case trends, country -wise statistics, and 

death/recovery rates.  

 

Features:  

¶ Line chart for daily new cases  

¶ Bar chart for total cases by country  

¶ Pie chart for recovery vs death rate comparison  

 

Tools/Libraries:  

Python, pandas, matplotlib, seaborn (optional: plotly for interactivity)  

 

Ṋ Learners will practice importing and cleaning real -world datasets and generating 

meaningful visualizations using standard plotting libraries.  They will learn to choose 

appropriate chart types to communicate different aspects of the data effectively.  

22)   DA TA VISUALIZATION  

 

Student Performance Analyzer  

 

Description:  

Build a simple visualization tool that analyzes students' academic performance from a 

dataset of marks, attendance, and grades.  

 

Features:  

¶ Bar chart for subject -wise average marks  

¶ Histogram for o verall marks distribution  

¶ Scatter plot for correlation between attendance and performance  

 

Tools/Libraries:  

Python, pandas, matplotlib, seaborn  

 

Ṋ Learners will develop skills in working with structured educational data and generating 

statistical visualizations.  They will understand how data visualization can reveal patterns 

and support academic decision -making.  

 

RESOURCES  

 

TEXT BOOKS:  

3.   R. Nagesw ara Rao, Core Python Programming , 3 rd  Edition, Dreamtech Press, 2021.  

4.   Paul J. Deitel, Harvey Deitel, Python for Programmers with Big Data and Artificial 

Intelligence Case Studies, Pearson, 2019.  

 

REFERENCE BOOKS:  

3.   Charles Dierbach, Introduction to Co mputer Science using Python: A Computational 

Problem Solving Focus , Wiley India, 2016.  

4.   Christian Hil, Learning Scientific Programming with Python, 2 nd  Edition, Cambridge 

University Press, 2020.  

 

SOFTWARE/TOOLS:  

3.   Python 3.10  

4.   Jupyter Notebook/JupyterL ab/IDLE/Google CoLab  
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VIDEO LECTURES:  

6.   https://onlinecourses.nptel.ac.in/noc19_cs41/preview  

7.   https://www.coursera.org/sp ecializations/python  

8.   https://www.coursera.org/learn/python - for -applied -data -science -ai  

9.   https://www.youtube.com/watch?v=WGJJIrtnfpk  

10.   https://www.youtube.com/watch?v=_uQrJ0TkZlc  

11.   https://www.udemy.com/topic/python/  

12.   https://freevideolectures.com/cour se/2512/python -programming  

 

WEB RESOURCES:  

6.   https://www.w3schools.com/python/  

7.   https://www.programiz.com/python -programming  

8.   https://www.geeksforgeeks.org/python -programming - language/  

9.   https://ww w.javatpoint.com/python - lists  

10.   https://www.learnpython.org/  

 

 
  

https://onlinecourses.nptel.ac.in/noc19_cs41/preview
https://www.coursera.org/specializations/python
https://www.javatpoint.com/python-lists
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PROGRAM ELECTIVE  
Course Code  Course Title  L T P S C 

22CS102036  
DATA STRUCTURES AND ALGORITHMS WITH 

PYTHON  

3 -  2 -  4 

Pre - Requisite  -  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION : This course offers a comprehensive understanding and hands -on 

experience of core data structures and algorithms. It covers linked lists, stacks, queues, trees, 

graphs, searching and sorting methods, heaps, and hashing techniques. The course focuses on 

im plementing these structures, analyzing their performance, and applying them to real -world 

problems such as expression evaluation, graph traversal, data organization, and efficient data 

retrieval using hashing.  

 

COURSE OUTCOMES: After successful completio n of the course, students will be able to:  

CO1.  Demonstrate knowledge of  basic and advanced data structures such as linked lists, 

stacks, queues, trees, graphs, and their applications.  

CO2.  Apply searching and sorting algorithms to organize and retrieve  data efficiently.  

CO3.  Develop optimized algorithms and solutions using tree and graph data structures to 

effectively address complex problems in data organization and pathfinding.  

CO4.  Design solutions using heap and hashing to handle prioritized tas ks and for quick data 

access . 

CO5 . Work independently to solve problems with effective communication.  

 

CO- PO- PSO Mapping Table:  
 

Learning 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO

1  

PO

2  

PO

3  

PO

4  

PO

5  

PO

6  

PO

7  

PO

8  

PO

9  

PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

PSO

4  

CO1  3 2 -  -  3 -  -  -  -  -  -  -  -  -  3 -  

CO2  3 2 -  -  3 -  -  -  -  -  -  -  -  -  3 -  

CO3  3 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO4  3 3 3 3 3 -  -  -  -  -  -  -  -  -  3 -  

CO5  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  -  

Course 

Correlat

ion 

Mapping  

3 3 3 3 3 -  -  3 3 -  -  -  -  -  3 -  

 

Correlation Levels:      3: High;    2: Medium;       1: Low  
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COURSE CONTENT  

 

Module 1:  LINKED LIST, STACK, AND QUEUE  ( 10  Periods)  

Singly linked list, doubly linked list, circular linked list, node structure, dynamic memory 

allocation,  Linked list ope rations: insertion, deletion, traversal, searching in various types ;  

Stack ADT, LIFO principle, push, pop, peek operations, array and linked list implementation, 

expression evaluation, parentheses matching, function call tracking,Queue ADT, FIFO 

principle,  operations: enqueue, dequeue, front, circular queue, priority queue.  

 

Module 2:  BINARY TREE, BINARY SEARCH TREE, AND AVL TREE  ( 10  Periods)  

Binary tree structure, types: full, complete, perfect, nodes, height, depth terminology ; T ree 

traversals: preorde r, inorder, postorder using recursion and iteration ; Binary Search Tree 

(BST): properties, insertion, deletion, searching ; AVL tree basics, balance factor, left and 

right rotations, self -balancing mechanism ; Applications in efficient searching, sorting, 

dy namic data organization.  

Module 3:  GRAPHS  (1 0  Periods)  

Graphs: vertices, edges, degree, types: directed, undirected, weighted, unweighted ; Graph 

representations: adjacency matrix, adjacency list, trade -offs and use cases ; Graph 

traversal algorithms: BFS , DFS and their applications ; Shortest path algorithms: 

introduction to Dijkstraôs, Bellman-Ford,  Cycle detection methods, checking connectivity in 

graphs ,Topological sorting . 

Module 4:  SEARCHING AND SORTING  ( 8  Periods)  

Linear search, binary search: work ing principles, implementation, time complexity analysis , 

Sorting algorithms  : bubble sort, selection sort, insertion sort, merge sort, quick sort , ; 

Advanced sorting : counting sort, radix sort and when to apply them ; Comparison :  stability, 

in -place vs out -of -place, time and space complexity analysis ; Applications in real -world data 

organization and optimization problems.  

Module 5:  HEAPS AND HASHING  ( 7  Periods)  

Heap types: max -heap, min -heap, heap properties, array -based representation ; Heap 

operations: in sertion, deletion, heapify, building heap from unsorted array ; Priority queues, 

heap sort algorithm and real - time scheduling examples ; Hashing: hash functions, hash 

tables, use cases for constant - time retrieval ; Collision handling: separate chaining, linea r 

probing, quadratic probing, double hashing.  

Total Periods: 45  

 

 

EXPERIENTIAL LEARNING  

 

LIST OF EXERCISES:  

( All source code should be maintained and version - controlled on GitHub)  

23)   LINKED LIST, STACK, AND QUEUE  
Leetc ode: # 61. Rotate List  

Given the  head  of a linked  list, rotate the list to the right by  k places.  

  

Example 1:  

https://leetcode.com/problems/rotate-list/
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Input:  head = [1,2,3,4,5], k = 2  

Output:  [4,5,1,2,3]  

Example 2:  

 
Input:  head = [0,1,2], k = 4  

Output:  [2,0,1]  

Constrain ts:  
¶ The number of nodes in the list is in the range  [0, 500].  

¶ -100 <= Node.val <= 100  

¶ 0 <= k <= 2 * 10 9 

Ṋ This problem strengthens understanding of linked list manipulation and handling 

circular rotations. It encourages learners to optimize traversal using  modulo operations 

and manage edge cases like empty lists or large k values.  

Helps build logic around pointer updates and real -world cyclic data structures.  

24)   LINKED LIST, STACK, AND QUEUE  

 

LeetCode : # 1249. Minimum Remove to Make Valid Parentheses  
Given a string  s of  '('  ,  ')'  and lowercase English characters.  

Your task is to remove the minimum number of parentheses (  '('  or  ')', in any positions 

) so that the resulting  parentheses string  is valid and return  any  valid string.  

Formally, a  parentheses string  is valid if and only if:  
¶ It is the empty string, contains only lowercase characters, or  

¶ It can be written as  AB (A  concatenated with  B), where  A and  B are valid 

strings , or  

¶ It can be written as  (A), where  A is a valid string.  

https://leetcode.com/problems/minimum-remove-to-make-valid-parentheses/
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Example 1:  

Input:  s = "lee(t(c)o)de)"  

Output:  "lee(t(c)o)de"  

Explanation:  "lee(t(co)de)" , "lee(t(c)ode)" would also be accepted.  

Example 2:  

Input:  s = "a)b(c)d"  

Output:  "ab(c)d"  

Example 3:  

Input:  s = "))(("  

Output:  ""  

Explanation:  An empty string is also valid.  

Constraints:  
¶ 1 <= s.length <= 10 5 

¶ s[i]  is either  '('  ,  ')', or lowercase English letter.  

Ṋ This problem enhances understanding of stack -based validation and greedy 

algorithms for maintaining syntactic correctness. It helps learners manage open -close 

matching logic and handle unbalanced expressions efficiently.  

 

25)   BINARY TREE, BINARY SEARCH TREE, AND AVL TREE  

 

Leetcode: # 543.  Diameter of Binary Tree  

Given the  root  of a binary tree, return  the length of the  diameter  of the tree .  

The diameter  of a binary tree is the  length  of the longest path between any two 

nodes in a tree. This path may or may not pass through the  root.  

The length  of a path between two nodes is represented by the number of edges 

between them.  

Example 1:  

 
Input:  root = [1,2,3,4,5]  

Output:  3 

Explanation:  3 is the length of the path [4,2,1,3] or [5,2,1,3].  

Example 2:  

Input:  root = [1,2]  

Output:  1 

Constraints:  
¶ The number of nodes in the tree is in the range  [1, 10 4].  

¶ -100 <= Node.val <= 100  

Ṋ This problem helps learners understand tree traversal, particularly depth - first search 

(DFS).  It develops logic to compute height of subtrees and track maximum path length 

https://leetcode.com/problems/diameter-of-binary-tree/
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between any two nodes.  Ideal for mastering recursive strategies and handling tree -

based interview problems.  

26)   BINARY TREE, BINARY SEARCH TREE, AND AVL TREE  

Leetcode: # 235. Lowest Common Ancestor of a Binary Search Tree  

Given a binary search tree (BST), find the lowest common ancestor (LCA) node of two 

given nodes in the BST. 

According to the definition of LCA on Wikipedia: ñThe lowest common ancestor is defined 

between two nodes p and q as the lowest node in T that has both p and q as descendants 

(where we allow a node to be a descendant of itself).ò 

Example 1: 

 
Input:  root = [6,2,8,0,4,7,9,null,null,3,5], p = 2, q = 8 

Output:  6 

Explanation: The LCA of nodes 2 and 8 is 6. 

Example 2: 

 
Input:  root = [6,2,8,0,4,7,9,null,null,3,5], p = 2, q = 4 

Output:  2 

Explanation: The LCA of nodes 2 and 4 is 2, since a node can be a descendant of itself 

according to the LCA definition. 

Example 3: 
Input:  root = [2,1], p = 2, q = 1 

Output:  2 

Constraints: 
¶ The number of nodes in the tree is in the range [2, 105]. 

¶ -109 <= Node.val <= 109 

¶ All  Node.val are unique. 

¶ p != q 

¶ p and q will exist in the BST. 

Ṋ This problem reinforces BST traversal techniques and deepens understanding of tree 

properties. It helps learners identify how value-based decisions can guide efficient traversal 

https://leetcode.com/problems/lowest-common-ancestor-of-a-binary-search-tree/
https://en.wikipedia.org/wiki/Lowest_common_ancestor
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paths. Useful for building foundational logic for divide-and-conquer problems in trees and 

graphs. 
 

27)   GRAPHS AND GRAPH ALGORITHMS  

 

LeetCode: # 210. Course Schedule II  
There are a total of  numCourses  courses you have to take, labeled 

from  0 to  numCourses -  1. You are given an array  prerequisites  where  prerequisites[i] 

= [a i, b i]  indicates that you  must  tak e course  b i first if you want to take course  a i.  

¶ For example, the pair  [0, 1], indicates that to take course  0 you have to first 

take course  1.  

Return  the ordering of courses you should take to finish all courses . If there are many 

valid answers, return  an y  of them. If it is impossible to finish all courses, return  an 

empty array .  

Example 1:  

Input:  numCourses = 2, prerequisites = [[1,0]]  

Output:  [0,1]  

Explanation:  There are a total of 2 courses to take. To take course 1 you should have 

finished course 0. So  the correct course order is [0,1].  

Example 2:  

Input:  numCourses = 4, prerequisites = [[1,0],[2,0],[3,1],[3,2]]  

Output:  [0,2,1,3]  

Explanation:  There are a total of 4 courses to take. To take course 3 you should have 

finished both courses 1 and 2. Both cour ses 1 and 2 should be taken after you finished 

course 0.  

So one correct course order is [0,1,2,3]. Another correct ordering is [0,2,1,3].  

Example 3:  

Input:  numCourses = 1, prerequisites = []  

Output:  [0]  

Constraints:  
¶ 1 <= numCourses <= 2000  

¶ 0 <= prerequisit es.length <= numCourses * (numCourses -  1)  

¶ prerequisites[i].length == 2  

¶ 0 <= a i, b i < numCourses  

¶ a i != b i 

¶ All the pairs  [a i, b i]  are  distinct .  

Ṋ This problem strengthens your understanding of topological sorting, especially using 

BFS (Kahnôs algorithm) or DFS. It helps learners grasp cycle detection in directed graphs, 

critical for scheduling and dependency resolution problems. 

28)   GRAPHS AND GRAPH ALGORITHMS  

 

Leetcode: # 200. Number of Islands  
 
Given an  m x n  2D binary grid  grid  which represents a map of  '1's (land) and  '0's 

(water), return  the number of islands .  

An island  is surrounded by water and is formed by connecting adjacent lands 

horizontally or vertically. You may assume all four edges o f the grid are all surrounded 

by water.  

Example 1:  

Input:  grid = [  

  ["1","1","1","1","0"],  

  ["1","1","0","1","0"],  

https://leetcode.com/problems/course-schedule-ii/
https://leetcode.com/problems/number-of-islands/
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  ["1","1","0","0","0"],  

  ["0","0","0","0","0"]  

]  

Output:  1 

Example 2:  

Input:  grid = [  

  ["1","1","0","0","0"],  

  ["1","1","0","0","0"],  

  ["0","0","1","0","0"],  

  ["0","0","0","1","1"]  

]  

Output:  3 

  

Constraints:  

¶ m == grid.length  

¶ n == grid[i].length  

¶ 1 <= m, n <= 300  

¶ grid[i][j]  is '0'  or  '1'.  

 

Ṋ This problem enhances understanding of graph traversal techniques like DFS or BFS 

in 2D matrices. It builds foundational skills for flood fill algorithms, useful in image 

processing and geographic data analysis.  

29)   SEARCHING AND SORTING  

 

Leetcode: # 35. Search Insert Position  
 
Given a sorted array of distinct integers and a target value, return the index if the target 

is found. If not, return the index where it would be if it were inserte d in order.  

You must  write an algorithm with  O(log n)  runtime complexity.  

  

Example 1:  

Input:  nums = [1,3,5,6], target = 5  

Output:  2 

Example 2:  

Input:  nums = [1,3,5,6], target = 2  

Output:  1 

Example 3:  

Input:  nums = [1,3,5,6], target = 7  

Output:  4 

  

Constra ints:  

¶ 1 <= nums.length <= 10 4 

¶ -10 4 <= nums[i] <= 10 4 

¶ nums  contains  distinct  values sorted in  ascending  order.  

¶ -10 4 <= target <= 10 4 

 

Ṋ This problem strengthens understanding of binary search, a fundamental divide -and -

conquer technique.  It trains learners t o efficiently handle insert position logic within 

sorted data structures.  The concept is widely applicable in search engines, database 

indexing, and algorithm optimization tasks.  

30)   SEARCHING AND SORTING  

 
Leetcode:  # 324. Wiggle Sort II  

 

Given an integer array  nums, reorder it such that  nums[0] < nums[1] > nums[2] < 

nums[3]....  

You may assume the input array always has a valid answer.  

  

https://leetcode.com/problems/search-insert-position/
https://leetcode.com/problems/wiggle-sort-ii/
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Example 1:  

Input:  nums = [1,5,1,1,6,4]  

Output:  [1,6,1,5,1,4]  

Explanation:  [1,4,1,5,1,6] is also accepted.  

Example 2:  

Input:  nums = [1,3,2,2,3,1]  

Output:  [2,3,1,3,1,2]  

  

Constraints:  

¶ 1 <= nums.length <= 5 * 10 4 

¶ 0 <= nums[i] <= 5000  

¶ It is guaranteed that there will be an answer for the given input  nums.  

 

Ṋ This problem  develops an understanding of array rearrangement patterns, particularly 

wiggle sort.  It enhances knowledge of median finding, index mapping, and three -way 

partitioning techniques.  Useful in scenarios where alternating highs and lows are 

required, such as stock price modeling or load balancing.  

31)   HEAPS AND HASHING 

 
Leetcode: # 242. Valid Anagram  

 

Given two strings  s and  t, return  true  if  t  is an  anagram  of  s, and  false  otherwise.  

  

Example 1:  

Input :  s = "anagram", t = "nagaram"  

Output:  true  

Example 2:  

Input:  s = "rat", t = "car"  

Output:  false  

  

Constraints:  

¶ 1 <= s.length, t.length <= 5 * 10 4 

¶ s and  t  consist of lowercase English letters.  

 

Ṋ This problem strengthens skills in string manipulation and f requency counting.  It helps 

learners efficiently compare character distributions using hash maps or arrays.  An 

essential concept for solving problems related to permutations, anagrams, and string 

matching.  

 

32)   HEAPS AND HASHING 

 
Leetcode: # 49. Group Anagrams  
Given an array of strings  strs, group the  anagrams  together. You can return the answer 

in  any order .  

  

Example 1:  

Input:  strs = ["eat","tea","tan","ate","nat","bat"]  

Output:  [["bat"],["nat","t an"],["ate","eat","tea"]]  

Explanation:  

¶ There is no string in strs that can be rearranged to form  "bat".  

¶ The strings  "nat"  and  "tan"  are anagrams as they can be rearranged to form each 

other.  

¶ The strings  "ate",  "eat", and  "tea"  are anagrams as they can be r earranged to 

form each other.  

Example 2:  

Input:  strs = [""]  

Output:  [[""]]  

Example 3:  

Input:  strs = ["a"]  

https://leetcode.com/problems/valid-anagram/
https://leetcode.com/problems/group-anagrams/
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Output:  [["a"]]  

  

Constraints:  

¶ 1 <= strs.length <= 10 4 

¶ 0 <= strs[i].length <= 100  

¶ strs[i]  consists of lowercase English letters.  

 

Ṋ This problem enhances skills in hashing and grouping techniques by organizing strings 

based on sorted keys or frequency maps.  It deepens understanding of how to identify 

anagrams efficiently by leveraging string transformations.  Key for mastering problem s 

involving categorization, data grouping, and string manipulation.  

 

RESOURCES  

TEXT BOOKS:  

1.  Data Structures and Algorithms in Python ï Michael T. Goodrich, Roberto Tamassia, 

Michael H. Goldwasser (2013)  

2.  Problem Solving with Algorithms and Data Structures Using Python ï Bradley N. Miller, 
David L. Ranum (2011)  

REFERENCE BOOKS:  

1.  Python Algorithms: Mastering Basic Algorithms in the Python Language ï Magnus Lie 

Hetland (2014)  
2.  Data Structures and Algorithms Made Easyò by Narasimha Karumanchi 

SOFTWARE/TOOLS:  

1.  Pyt hon 3.10  
2.  Eclipse IDE / Jupyter Notebook / Google Colab / VS Code /  Online  IDE  

VIDEO LECTURES:  

1.  https://www.youtube.com/@abdul_bari  

2.  https://www.youtube.com/watch?v=AT14lCXuMKI&list=PLdo5W4Nhv31bbKJzrsKfMpo

_grxuLl8LU 

3.  https://www.youtube.com/watch?v=RBSG KlAvoiM&list=PLqM7alHXFySGg7t9DoeGvZsP

mkGz1WfKc  

4.  https://www.youtube.com/c/TakeUForward/playlists  

5.  https://www.youtube.com/watch?v=RBSGKlAvoiM&pp=ygUYZGF0YSBzdHJ1Y3R1cmVzI

HR1dG9yaWFs  

6.  https://www.youtube.com/watch?v=VTLC oHnyACE&list=PLfqMhTWNBTe137I_EPQd34T

sgV6IO55pt&pp=0gcJCV8EOCosWNin   
7.  https://www.youtube.com/@CodingWithTamil  

 

WEB RESOURCES:  

1.  https://www.geeksforgeeks.org/data -structures/  

2.  https://www.programiz.com /dsa  

3.  https://www.tutorialspoint.com/data_structures_algorithms/index.htm  

4.  https://visualgo.net/en (for visualizing trees, graphs, heaps, etc.)  
5.  https://www.interviewbit.com/data -structure - interview -questions/  

 

https://www.youtube.com/@abdul_bari
https://www.youtube.com/watch?v=AT14lCXuMKI&list=PLdo5W4Nhv31bbKJzrsKfMpo_grxuLl8LU
https://www.youtube.com/watch?v=AT14lCXuMKI&list=PLdo5W4Nhv31bbKJzrsKfMpo_grxuLl8LU
https://www.youtube.com/watch?v=RBSGKlAvoiM&list=PLqM7alHXFySGg7t9DoeGvZsPmkGz1WfKc
https://www.youtube.com/watch?v=RBSGKlAvoiM&list=PLqM7alHXFySGg7t9DoeGvZsPmkGz1WfKc
https://www.youtube.com/c/TakeUForward/playlists
https://www.youtube.com/watch?v=RBSGKlAvoiM&pp=ygUYZGF0YSBzdHJ1Y3R1cmVzIHR1dG9yaWFs
https://www.youtube.com/watch?v=RBSGKlAvoiM&pp=ygUYZGF0YSBzdHJ1Y3R1cmVzIHR1dG9yaWFs
https://www.youtube.com/watch?v=VTLCoHnyACE&list=PLfqMhTWNBTe137I_EPQd34TsgV6IO55pt&pp=0gcJCV8EOCosWNin
https://www.youtube.com/watch?v=VTLCoHnyACE&list=PLfqMhTWNBTe137I_EPQd34TsgV6IO55pt&pp=0gcJCV8EOCosWNin
https://www.youtube.com/@CodingWithTamil
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SPECIALIZATION ELECTIVE  

 

Course Code  Course Titl e  L T P S C 

22AI101010  
NATURE - INSPIRED 

ALGORITHMS  

3  -  -  -  3  

Pre - Requisite      Differential Equations and Multivariable Calculus  

Anti - Requisite  -  

 Co - Requisite  -  

COURSE DESCRIPTION: Optimization, Classical optimization techniques, Nature 

inspired algo rithms, Genetic algorithm, Particle swarm optimization, Ant colony 

optimization, Bee colony optimization, Cuckoo search algorithm, Firefly algorithm, Bat 

algorithm, Gray wolf optimization, Elephant herding optimization, Applications of nature 

inspired algo rithms.  

 

COURSE OUTCOMES: After successful completion of this course, the students will be   able 

to:  

CO1 .  Demonstrate knowledge on optimization and classical optimization techniques to 

find optimal solutions for a given problem.  

CO2.  Analyze the key compo nents and mathematical aspects of nature inspired 

algorithms.  

CO3.  Design efficient solutions for optimization problems using nature inspired 

algorithms.  

CO4.  Investigate the applications of nature inspired algorithms to solve wide range of 

optimization pr oblems.  

 

CO- PO- PSO Mapping Table:  
 

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  
PO

2  

PO

3  

PO

4  

PO

5  

PO

6  

PO

7  

PO

8  

PO

9  

PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

PSO

4  

CO1  3 -  -  -  -  -  -  -  -  -  -  -  -  -  3 -  

CO2  3 2 -  -  -  -  -  -  -  -  -  -  -  -  3 -  

CO3  2 3 2 -  -  -  -  -  -  -  -  -  -  -  3 -  

CO4  3 2 2 -  -  -  -  -  -  -  -  -  -  -  3 -  

Course 

Correlation 

Mapping  

3  3  2  -  -  -  -  -  -  -  -  -  -  -  3  -  

Correlation Levels:  3: High;    2: Medium;       1: Low  
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COURSE CONTENT:  

Module 1 INTRODUCTION TO OPTIMIZATION                          (09 periods)  

Introduction to Optimization : Fundamentals of optimization, Types of optimization problems, 

Examples of optimization, Formulation of optimization problems, Classification of optimization 

algorithms, Traveling salesman problem, Knapsack proble m.  

Classical Optimization Techniques : Mathematical model of optimization, Linear programming 

ï Simplex method, Revised simplex method, Kamarkarós method, Duality theorem, 

Decomposition principle, Transportation problem; Nonlinear Programming ïQuadratic 

pro gramming, Geometric programming; Dynamic programming, Integer programming, 

Stochastic programming, Lagrange multiplier method.  

 

Module 2 NATURE INSPIRED ALGORITHMS AND GENETIC ALGORITHM                                                                                                            

(08 periods)  

Nature Inspired Algorithms: Traditional vs nature inspired algorithms, Bio - inspired 

algorithms, Swarm intelligence, Meta heuristics, Diversification and intensification, No free lunch 

theorem, Parameter tuni ng and control, Algorithm.  

Genetic Algorithm: Basics, Genetic operators, Example of GA, Algorithm, Schema theory, 

Prisonerós dilemma problem, Variants and hybrids of GA. 

 

Module 3 PARTICLE SWARM, ANT COLONY, BEE COLONY AND   CUCKOO   

                SEARCH  OPTIMIZATION ALGORITHMS            (10 periods)  

Particle Swarm Optimization : Swarm behavior, Algorithm, Variants of algorithm.  

Ant  Colony  Optimization: Ant colony characteristics, Ant colony optimization ïTravelling 

salesman problem, algorithm; Variants o f algorithm.  

Bee Colony Optimization: Honey bee characteristics, Algorithm, Variants of algorithm.  

Cuckoo Search Algorithm: Cuckoo bird behavior, Levy flights, Algorithm, Variants of 

algorithm.  

Module 4 FIREFLY, BAT, GRAY WOLF AND ELEPHANT HERDING     

OPTI MIZATION ALGORITHMS                       (09 periods)  

Firefly Algorithm: Firefly behavior and characteristics, Algorithm, Variants and applications.  

Bat Algorithm : Behavior of bats in nature, Algorithm, Variants and applications.  

Gray Wolf Optimization: Gray wolf characteristics, Gray wolf optimization, Variants and 

applications.  

Elephant Herding Optimization:  Elephant herding behavior, Algorithm, Pseudo code, Variants 

of the algorithm.  

Module 5 APPLICATIONS OF NATURE INSPIRED ALGORITHMS          (09 period s)  

Image processing, Classification, clustering and feature selection, Traveling salesmanproblem, 

Vehicle routing, Scheduling, Software testing, Deep belief networks, Swarmrobots, Data mining 

and deep learning ï Clustering, Support vector machines, Artific ial neural networks, Optimizers 

for machine learning, Deep learning.  

                                                                                                        Total Periods: 45   
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EXPERIENTIAL LEARNING  

 

1.   Usage of Cuckoo Search Algorithm for Dat a Clustering  

2.   How to Solve vehicle routing problem with nature - inspired algorithms  

(Itôs an indicative one. The Course Instructor may change the activities and the 

same shall be reflected in Course Handout)  

TEXT BOOKS:  

1.  A.Vasuki, Nature - Inspired Optimizat ion Algorithms, CRC Press, 2020.  

2.  Xin -SheYang, Nature - Inspired Optimization Algorithms, Elsevier, 2 ndEdition, 2020.  

REFERENCE BOOKS:  

1.  Xin -SheYang, Xing -ShiHe, Mathematical Foundations of Nature - Inspired Algorithms, 

Springer,2019.  

2.  George Lindfield, John Penny , Introduction to Nature - Inspired Optimization, Elsevier, 

2017.  

 

VIDEO LECTURES:  

1.   https://nptel.ac.in/courses/112103301  

2.   https://www.coursera.org/learn/operations - research -algorithms  

3.   https://www.udemy.com/course/bio - inspired -artificial - intelligence -

algorithms - for -optimization/  

WEB RESOURCES:  

1.   https://www.hindawi.com/journals/jam/2015/359203/  

2.   https://www.baeldung.com/cs/nature - inspired -algorithms  

3.   https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7300069/  
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SPECIALIZATION ELECTIVE  

Course Code  Course Ti tle  L T P S C 

22AI102006  DEEP LEARNING  3 -  2 -  4 

Pre - Requisite  22AI102003 -  Machine Learning  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: : This course provides a detailed Machine learning with shallow 

neural networks, Training deep neural ne tworks, Backpropagation, Gradient based strategies, 

Teaching deep learners, Recurrent neural networks, Applications of Recurrent neural 
networks, Convolutional Architectures -AlexNet; VGG,GoogleNet; ResNet.  

 

COURSE OUTCOMES: After successful completion of  the course, students will be able to:  

CO1.   
Acquire working knowledge of neural networks and explore the different parameters of 

the network.  

CO2.   Construct a generative model for learning probability distribution using RBM.  

CO3.   Analyze temporal sequential input d ata using gated memory based neural units.  

CO4.   
Utilize Convolutional Neural Network for analyzing visual imagery and utilize transfer 

learning approaches for reducing the training efforts.  

CO5.   
Apply encoder -decoder architecture for image denoising, and learnin g representation of 

a set of data.  

CO6.   Work Independently to solve problems with effective communication.  

 
CO- PO- PSO Mapping Table:  

 

Learning 

Outcomes  
Program Outcomes  

Program Specific 

Outcomes  
PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  3 1 -  -  -  -  -  -  -  -  -  -  -  -  3 -  

CO2  3 2 2 -  -  -  -  -  -  -  -  -  -  -  3 -  

CO3  3 3 2 -  -  -  -  -  -  -  -  -  -  -  3 -  

CO4  3 3  2  -  -  -  -  -  -  -  -  -  -  -  3 -  

CO5  3 3 2 -  -  -  -  -  -  -  -  -  -  -  3 -  

CO6  -  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  

Course 

Correlatio

n Mapp ing  

3 3 3 -  -  -  -  -  3  3  -  -  -  -  3 -  

Correlation Level:     3 - High;     2 - Medium;     1 - Low   
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COURSE CONTENT  

 

Module 1  MACHINE LEARNING WITH SHALLOW NEURAL 

NETWORKS  

(09 Periods)  

Neural Architectures for Binary Classification Models, Neural Architectures fo r Multiclass 

Models, Backpropagated Saliency for Feature Selection, Autoencoders -  Basic Principles, 

Nonlinear Activations, Deep Autoencoders, Application to Outlier Detection.  

 

Module 2  TRAINING DEEP NEURAL NETWORKS  (09 Periods)  

Backpropagation : Backpro pagation with the Computational Graph Abstraction, Dynamic 

Programming,Backpropagation with Post -Activation and Pre -Activation variables, Examples of 

Updates for Various Activations, Loss Functions on Multiple Output Nodes and Hidden Nodes, 

Backpropagation  Tricks for Handling Shared Weights; Setup and Initialization Issues.  

Gradient based Strategies : Learning Rate Decay, Momentum -Based Learning, Parameter -

Specific Learning Rates, Cliffs and Higher -Order Instability, Gradient Clipping, Second -Order 

Derivativ es, Polyak Averaging, Local and Spurious Minima.  

  

Module 3  GENETIC ALGORITHMS  (09 Periods)  

The Bias -Variance Trade -Off, Generalization Issues in Model Tuning and Evaluation, Penalty -

Based Regularization, Ensemble Methods, Early Stopping, Unsupervised Pre training, 

Regularization in Unsupervised Applications.  

 

Module 4  RECURRENT NEURAL NETWORKS  (09 Periods)  

Recurrent Neural Networks:  Expressiveness of Recurrent Networks, The Architecture of 

Recurrent Neural Networks, The Challenges of Training Recurrent Networks. Long Short -Term 

Memory (LSTM), Gated Recurrent Units (GRUs).  

Applications of Recurrent Neural Networks:  Automatic Image Captioning, Sequence - to -

Sequence Learning and Machine Translation, Sentence -Level Classification, Time -Series 

Forecasting and Prediction, End - to -End Speech Recognition.  

 

Module 5  CONVOLUTIONAL NEURAL NETWORKS   (09 Periods)  

The Basic Structure of a Convolutional Network, Training a Convolutional Network, 

Convolutional Architectures -AlexNet,VGG,GoogleNet,ResNet, Visualizing the Features of a 

Trained Network, Convolutional Autoencoders, Applications of Convolutional Neural Networks -  

Content -Based Image Retrieval, Object Detection, Natural Language and Sequence Learning.  

Total Periods: 45  
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EXPERIENTIAL LEARNING  

1.  Perform split ting of data for training, testing, and validation using k - fold cross 

validation.  

2.  Construct and implement multi - layer feed forward neural network for hand written digit 

classification problem.  

3.  Implement the image dimensionality reduction problem u sing aAutoEncoder 

architecture.  

4.  Perform hyper parameter tuning using Bayesian optimization technique for a 

Convolution Neural Network.  

5.  Analyze the effectiveness of various optimization algorithm with a image classification 

problem.  

6.  Solve the ov erfitting problem in a neural architecture using DropOut technique.  

7.  Solve a seq2seq problem (machine translation) using LSTM Recurrent Neural 

Architecture.  

8.  Solve a time series forecasting (stock prediction) using LSTM RNN.  

9.  Implement a binary a nd multi class image classification using Convolution Neural 

Network.  

10.  Study the efficiency of the transfer learning approach for a classification problem on 

the following architectures; VGG -16, Alexnet, and ResNet  
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 RESOURCES  

 

TEXT BOOKS:  

1.   Charu  C Aggarwal, Neural Networks and Deep Learning, Springer,2018. Publishing.  

 

REFERENCE BOOKS:  

1.   Ian Goodfellow, YoshuaBengio, Aaron Courville, Deep Learning, 2016  

2.   Deng&Yu, DeepLearning: Methods and Applications, Now Publishers, 2013.  

3.   Saroj Kaushik, Su nitaTewari, Soft Computing: Fundamentals, Techniques and 

Applications , McGraw Hill, 2018.  

 

SOFTWARE/Tools used:  

Environment    : Google CoLab  

Programming Language  : Python 3.8  

Machine Learning Library  : Tensor Flow 2.1 and Keras  

 

VIDEO LECTURES:  

1.   http s://nptel.ac.in/courses/106106184  

2.  https://www.coursera.org/specializations/deep -  

learning?utm_source=deeplearningai&utm_medium=institutions&utm_campaign=We

bsiteC oursesDLSTopButton  

 

ADDITIONAL LEARNING RESOURCES:  
1.  https://www.simplilearn.com/tutorials/dee p- learning - tutorial/what - is-

deep - learning  
2.  https://www.udemy.com/course/data -science - logistic - regression - in -

python/  

3.  https://www.udemy.com/course/data -science -deep - learn ing - in -python/   

https://www.udemy.com/course/data-science-logistic-regression-in-python/
https://www.udemy.com/course/data-science-logistic-regression-in-python/
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SPECIALIZATION ELECTIVE  

Course Code  Course Title  L T P S C 

22AI101021  Generative AI   3 -  -  -  3 

Pre - Requisite  -  Deep Learning  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION:  

This course provides a comprehensive exploration of large  language models (LLMs) and their 

applications.  The training of LLMs is examined in -depth, including data collection, bidirectional 

token prediction , and fine - tuning, along with emergent properties and biases. The course also 

addresses data privacy and saf ety, covering post -processing, reinforcement learning, and best 

practices.  Finally, it explores the workings, security, and ethical considerations of major AI 

chatbots such as ChatGPT, Microsoft Copilot, etc.  

 

COURSE OUTCOMES: After successful completion  of the course, students will be able to:  

CO1.   Understand the Fundamentals of Large Language Models  

CO2.   Demonstrate the methodologies used in training LLMs, including data collection, 

Fine - tuning LLMs, and bidirectional token prediction.  

CO3.   Implement safety - focu sed improvements for LLM -generated content, including post -

processing detection algorithms and content filtering.  

CO4.   Apply emotional attachment and social penetration theories to human -chatbot 

interactions.  

CO5.   Develop and utilize simple prompts to effectivel y interact with AI chatbots, and 

critically assess their reasoning, summarizing capabilities, and truthfulness.  

CO- PO- PSO Mapping Table:  

Learning 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO

1  

PO

2  

PO

3  
PO4  

PO

5  

PO

6  

PO

7  

PO

8  

PO

9  

PO1

0  

PO1

1  

PO1

2  

PSO

1  
PSO2  

PSO

3  

PSO

4  

CO1  3 2 1 1 -  2 -  -  -  -  -  -  -  -  -  -  

CO2  3 3 3 2 -  2 -  -  -  -  -  -  -  -  -  -  

CO3  2 3 3 3 -  
 

1 
-  -  -  -  -  -  -  -  -  -  

CO4  2 2  2 2 3 1 -  -  -  -  -  -  -  -  -  -  

CO5  2 2 2 3 3 2 -  -  -  -  -  -  -  -  -  -  

Course 

Correlati

on 

Mapping  

2 2 2 2 3 2 -  -  -  -  -  -  -  -  -  -  

Correlation Levels:  3: High;    2: Medium; 1: Low   
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COURSE CONTENT  

Module 1  Large language models  

 
(09 Periods)  

Introduction, Large language models: The power of AI, Evolution of natural language 

processing, Conversational LLMs, OpenAIôs ChatGPT Googleôs Bard/LaMDA Microsoftôs Bing 

AI,Metaôs LLaMa/Stanfordôs Alpaca 

Module 2  Training large language models  

 

(09 Periods)  

Introduction, Training LLMs, Exploring open web d ata collection, Demystifying autoregression 

and bidirectional token prediction, Fine - tuning LLMs, The unexpected: Emergent properties of 

LLMs, Learning with few examples Is emergence an illusion, Whatôs in the training data?, 

Encoding bias, Sensitive infor mation.  

Module 3  Data privacy and safety with LLMs  (09 Periods)  

Safety - focused improvements for LLM generations, Post -processing detection algorithms 

Content filtering or conditional pre - training, Reinforcement learning fro m human feedback 

Reinforcement learning from AI feedback, Navigating user privacy and commercial risks, 

Inadvertent data leakage, Best practices when interacting with chatbots  

Module 4  Making social connections with chatbots  (09 Periods)  

Chatbots for soc ial interaction, The loneliness epidemic, Emotional attachment theory and 

chatbots, Attachment Theory, The good and bad of human -chatbot relationships, Social 

Penetration Theory, Charting a path for beneficial chatbot interaction.  

 

Module 5    ChatGPT and AI Chatbots                                                    (09 Periods)  

 

Introduction, The óBig Threeô AI Chatbots, ChatGPT, Microsoft Copilot, Google Bard, How AI 

Chatbots Work, Security and privacy, Simple Prompts, Reasoning and Summarising, 

Truthines s and Chatbots.  

Total Periods: 45  

EXPERIENTIAL LEARNING  
 

1.  Use the OpenAI API to interact with ChatGPT, Bard, Bing AI, LLaMa, and Alpaca. Create 

simple applications that leverage these models for various tasks (e.g., customer support, 

content generation).  

2.  Collect and preprocess a dataset from the web for training a simple language model.  

3.  Implement content filtering and post -processing detection algorithms on LLM outputs.  

 

(Itôs an indicative one. The Course Instructor may change the activities and the same shall 

be reflected in Course Handout)  

 

RESOURCES  
 

TEXT BOOKS:  

 

3.   Numa Dhamani and Maggie Engler, ñIntroduction to Generative AI ñ, Manning 

Publications Co.,2024  

4.   Mark Pesce, ñGetting Started with ChatGPT and AI Chatbots: An Introduction to 

Generative AI T oolsò, O'Reilly Media, 2024 

 

REFERENCE BOOKS:  
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3.   Ian Goodfellow, Yoshua Bengio, and Aaron Courville, " Deep Learning", MIT 

Press,2016  

4.   Kai -Fu Lee, "AI Superpowers: China, Silicon Valley, and the New World Order", 

Houghton Mifflin Harcourt,2018.  

 

VIDEO LECTURES:  

3.   https://www.coursera.org/learn/nlp -sequence -models  

4.   https://www.youtube.com/watch?v=K47kS1deTE4  

 

WEB RESOURCES:  

3.   https://news.microsoft.com/source/topics/ai/  

4.   https://platform.openai.com/docs/overview  

5.   https://www.affectiva.com/product/in -cabin -sensing -ai/  
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SPECIALIZATIONELECTIVE  

 

 
Course Code  Course Title  L T P S C 

22AI101015  AI FOR ROBOTICS  3 -  -  -  3 

Pre - Requisite  Artificial Intelligence  
     

Anti - Requisite  -  
     

Co- Requisite  -       

COURSE DESCRIPTION: This course provides a detai led Introduction to AI and Intelligent 

Robot;Intelligent Robots;Advanced robotics and AI;Object recognition using AI; Image 

Recognition process; Perception and behaviour; Deliberation; Navigation;Localization;Mapping 

and Exploration.  

 

COURSE OUTCOMES: After  successful completion of the course, students will be able to:  

 

CO1  Demonstrate the usage of Intelligent Robots and the role of Artificial 

Intelligence in robotic control  

CO2  Conduct behavioral analysis and Objects recognition using AI based techniques  
CO3  Design the Robot deliberation, navigation and exploration methods using AI 

techniques  

CO4  Apply Machine Learning approaches and train Robot Arms for interactive 

functionality in socio - interactive applications  

 
CO- PO- PSO MappingTable:  

 

Course 

Outcomes  

ProgramOutcomes  

Program 

Specific Out

comes  

PO1  
PO

2  

PO

3  

PO

4  

PO

5  

PO

6  

PO

7  

PO

8  

PO

9  

PO1

0  

PO1

1  

PO1

2  

PSO

1  

PSO

2  

PSO

3  

PSO

4  

CO1  3 1 -  -  -  -  -  -  -  -  -  -  -  3 -  -  
CO2  3 2 -  -  -  -  -  -  -  -  -  -  -  3 -  -  
CO3  3 2 2 -  -  -  -  -  -  -  -  -  -  3 -  -  
CO4  3 2 2 -  `1  1 -  -  -  -  -  -  -  3 -  -  

Course  

Correlation

Mapping  

 
3  

 
2  

 
2  

 
-  

 
1  

 
1  

 
-  

 
-  

 
-  

 
-  

 
-  

 
-  

 
-  

 
3  

 
-  

 
-  

Correlation Levels:  3: High;  2:Medium;  1:Low  
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COURSE CONTENT  

 
Module1  INTRODUCTION TO AI AND INTELLIGENT ROBOTS            (09 Periods)  

Intelligent Robots: Definition, Com ponents of a Robot, Three Modalities:Kinds of 

Robots,Seven Areas of AI:Intelligence.  

Foundation of Advanced Robotics and AI: The basic principle of robotics and AI, Artificial 

intelligence and advanced robotics techniques, Introducing the robot and the dev elopment 

environment, Software components (ROS,Python,and Linux),Robot control systems and a 

decision -making frame work, Soft real - time control,Control loops,The robot control system  

-a control loop with soft real - time control, Reading serial port sinareal - time manner.  

Module2  BAYESIAN CONCEPT LEARNING                   (07 Periods)  

Introduction, Importance, Bayesô theorem, Bayes optimal classifier, Naµve Bayes 

classifier,Applications of Bayes classifier.  

 

Module3 SUPERVISED LEARNING                   (10 Per iods)  

Classification: Classification model, Classification learning steps, K -Nearest Neighbor, Decision 

Tree, Support vectormachines.  

Regression : Introduction, Simple linear regression, Improving accuracy of the linear regression 

model, Multiple linear reg ression, Assumptions and problemsin regression analysis.  

 

Module4 UNSUPERVISED LEARNING               (09 Periods)  

Introduction, Unsupervised vs supervised learning, Applications of unsupervised 

learning,Clustering as a machine learning task,Types of cluste ring techniques,Partitioning 

methods,K -Medoids,Hierarchical clustering,DBSCAN.  

 

Module5 ARTIFICIAL NEURAL NETWORKS                     (09 Periods)  

Artificial neuron, Types of activation functions, Early implementations of ANN, Architectures of 

neural netw ork, Learning processin ANN,Back propagation.  

 

Total Periods:45  
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EXPERIENTIAL LEARNING  

 

1.  Use NaïveBayes  classifier  to  solve  the  credit  card  fraud  detection  problem.  

2.  Build a neural network that will read the image of a digit 

and correctly identify the  numbe r.  

(Itôs an indicative one. The Course Instructor may change the activities 

and the same shall be reflected in Course Handout)  

 

RESOURCES  
 

TEXT BOOKS:  

1.  Francis XGovers, ñArtificial Intelligence for Robotics: Build 

Intelligent Robots that  perform  Human  tasks  using  AI  

Techniquesò,Packt Publishing Ltd,2018.  

2.  RobinR.Murphy,ñIntroduction to  AI  Roboticsò,2nd Edition,TheMITPress,2019.  
 

REFERENCE BOOKS:  

1.  Stu art thRussell ,PeterNor v ig, Artif icial  I ntellig ence:A  Modern App roach ,Prent ice 

Hall,4  Edition,2020.  

2.  Rabindra Nath S haw, Ankush Ghosh, Valentina E. Balas, 

Monica Bianchini,Artificial  Intelligence  for  Future  

Generation  Robotics,2021.  

 

VIDEOLECTURES:  

1.  https:// www.youtube.com/watch?v=3O2vX2cBZDs  

2.  https:// www.udacity.com/course/artificial - intelligence - for - robotics -- cs373  

 

WEB RESOURCES:  

1.  https://medium.com/vsinghbisen/ai - in-

robotics -use-of-artificial - intelligence - in -

robotics -726a4e9ade18  

2.  https://towardsdatascience.com/how -does -ai-detect -

objects - technical -d8d63fc12881  

https://robotics.mit.edu/object - recognition - robots   

http://www.youtube.com/watch?v=3O2vX2cBZDs
http://www.udacity.com/course/artificial-intelligence-for-robotics--cs373


 

B.Tech. Electronics and Computer Engineering  312 

SPECIALIZATION ELECTIVE  

Course Code  Course Title  L T P S C 

22DS104001  DATA ANALYTICS  3 -  2 4 5 

Pre - Requisite  Data Mining  

Anti - Requisite  -  

Co- Requisite  -  

 

COURSE DESCRIPTION: The course provides Introduction to Data Analytics and its Life Cycle, 

Review of Basic Data Analytic Methods Using R, Advanced Analytical Theory and Methods, 

Advanced Analytics -Technolog y and Tools: In -Database Analytics and Communicating and 

Operationalizing an Analytics Project.  

 

COURSE OUTCOMES: After successful completion of the course, students will be able to :  

CO1.   Use Analytical Architecture and its life cycle in Data Analytics  

CO2.   Analyze and Visualize the Data Analytics Methods using R.  

CO3.   Apply Advanced Analytical Methods for Text Analysis and Time ïSeries Analysis.  

CO4.   Develop Analytical Report for given Analytical problems.  

CO5.   Analyze and Design Data Analytics Application on Societal  Issues.  

CO6.   Work independently or in team to solve data analytics related problems with effective 

communication  

 

CO- PO- PSO Mapping Table:  

Course 

Outcomes  

Program Outcomes  
Program Specific 

Outcomes  

PO1  PO2  PO3  PO4  PO5  PO6  PO7  PO8  PO9  PO10  PO11  PO12  PSO1  PSO2  PSO3  PSO4  

CO1  2 3 3 -  2 -  -  -  -  -  -  -  3 3 3 -  

CO2  2 3 -  -  2 2 -  -  -  -  -  -  3 3 3 -  

CO3  1 2 3 -  2 -  -  -  -  -  -  -  3 3 3 -  

CO4  2 3 3 2 2 -  -  -  -  -  -  -  3 3 3 -  

CO5  2 2 3 2 2 3 -  -  -  -  -  -  3 3 3 -  

CO6  -  -  -  -  -  -  -  -  3 3 -  -  -  -  -  -  

Course 

Correlatio

n Mapping  

2  3  3  2  3  2  -  -  3  3  -  -  3  3  3  -  

Correlation Levels:  3: High;    2: Medium;       1: Low   
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COURSE CONTENT  

Module 1:  INTRODUCTION TO DATA ANALYTICS and R   (09 Periods)  

Practice in Analytics:  BI versus Data Science, Current Analytical Architecture, E merging 

Big Data Ecosystem and a New Approach to Analytics. Data Analytics Life Cycle : Key 

Roles for a Successful Analytics Project Background and Overview of Data Analytics Lifecycle 

Phases -  Discovery Phase, Data Preparation Phase, Model Planning, Model Building, 

Communicate Results, Operationalize. Introduction to R: R Graphical User Interfaces, Data 

Import and Export, Attribute and Data Types, Descriptive Statistics.  

 

Module 2:  BASIC DATA ANALYTICAL METHODS   (09 Periods)  

Exploratory Data Analysis:  Visualization Before Analysis, Dirty Data, Visualizing a Single 

Variable, Examining Multiple Variables, Data Exploration Versus Presentation. Statistical 

Methods for Evaluation : Hypothesis Testing, Difference of Means, Wilcoxon Rank -Sum 

Test, Type I and Type II Errors, Power and Sample Size, ANOVA, Decision Trees in R, Naïve 

Bayes in R.  

 

Module 3:  ADVANCED ANALYTICAL TECHNOLOGY AND METHODS  (09 Periods)  

Time Series Analysis: Overview of Time Series Analysis, Box -Jenkins Methodology, ARIMA 

Model, Autocorrelati on Function (ACF),Autoregressive Models, Moving Average Models , 

ARMA and ARIMA Models ,Building and Evaluating an ARIMA Model, Reasons to Choose and 

Cautions.  

Text Analysis : Text Analysis Steps, A Text Analysis Example, Collecting Raw Text, 

Representing T ext, Term Frequency ðInverse Document Frequency (TFIDF), Categorizing 

Documents by Topics, Determining Sentiments, Gaining Insights . 

 

Module 4:  ANALYTICAL DATA REPORT AND VISULAIZATION  (09 Periods)  

Communicating and Operationalizing an Analytics Project,  Creating the Final 

Deliverables:  Developing Core Material for Multiple Audiences, Project Goals, Main 

Findings, Approach, Model Description, Key Points Supported with Data, Model Details 

Recommendations, Additional Tips on Final Presentation, Providing Te chnical Specifications 

and Code, Data Visualization.  

 

Module 5:  DATA ANALYTICS APPLICATIONS  (09 Periods)  

Text and Web: Data Acquisition, Feature Extraction, Tokenization, Stemming, Conversion 

to Structured Data, Sentiment Analysis, Web Mining.  

Recommend er Systems: Feedback, Recommendation Tasks, Recommendation 

Techniques, Final Remarks.  

Social Network Analysis : Representing Social Networks, Basic Properties of Nodes, Basic 

and Structural Properties of Networks.  

 

Total Periods: 45  
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EXPERIENTIAL LEARNIN G 
1.  Introduction to R Studio, Basic operations and import and export of data 

using R Tool.  

2.  Implement Data Exploration and Visualization on different Datasets to 

explore multiple and Individual Variables.  

3.  Draw the 

scatter plots 

using ggplot2 

package for 

Anscombe's 

quartet four 

datasets.  

 

4.  Build a 

Decision 

Tree using 

party and 

rpart 

packages.  

5.  Consider a scenario in which a bank is conducting data analyses of its 

account holders to gauge customer retention. Draw the histogram for age 

distribution 

of the acco unt 

holders.  

 

 

 

 

 

 

 

 

6.  Build a 

predictive 

model using 

Random Forest Package.  

7.  Implement Linear and logistic Regression on Datasets to predict the 

probability.  

8.  Draw a dotchart and a barplot based on the mtcars dataset, which includes 

the fuel 

consumption an d 10 aspects of automobile design and performance of 32 

automobiles.  

 


