
SCHOOL OF QUANTUM TECHNOLOGY 
 
 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: To accustomed 
and gain sufficient 
knowledge in all 
verticals of Quantum 
technology (Quantum 
computing, Quantum 
communications, and 
Quantum sensing) 

PSO1: Practical 
implementation of the 
knowledge of basic and 
advanced optics, electronics, 
quantum technologies, and 
quantum algorithm tools to 
integrate into the systems to 
enhance their performance 
and solve complex problems 
in nature.     

Odd 
Sem 

QT601: Classical 
linear and non-

linear optics and 
elements of 

quantum optics 

CO1: Understanding the fundamentals of ray optics, wave optics and 
Gaussian optics. 

CO2: Mathematical description of light propagation through various optical 
mediums.   

CO3: Basics of laser technology and their propagation through wave guides 
and fibers.   

CO4: Introduction to quantization of electromagnetic fields. 

PO2: An ability to 
independently carry out 
research and 
development work to 
handle actual problems 
utilizing quantum 
resources 

PSO2: Fluent in design and 
model systems for Quantum 
communications and 
Quantum sensing using 
appropriate technology and 
software tools. 

QT602: Quantum 
Mechanics 

CO1: Transition from classical mechanics to quantum mechanics. 

CO2: Foundations of linear algebra and complex vector spaces for quantum 
mechanics. 

CO3: Fundamentals of quantum mechanics principles.    

CO4: Understanding of quantum harmonic oscillator and angular 
momentum. 

PO3: Mastery over the 
area of specialization at 
a level higher than their 
previous degree to 
meet the requirements 
of emerging Quantum-
based laboratories and 
companies 

PSO3: Able to handle and 
develop quantum 
technologies towards 
quantum-enabled society 

QT603: Quantum 
Computing: An 
Introduction to 

Quantum 
Computers / 

Quantum 
Computing I 

CO1: Introduction to single partite and multipartite quantum states.   

CO2: Basics of quantum gates to multiqubit systems 

CO3: Requirements and Physical realization of quantum computers. 

CO4: Understanding of quantum algorithms and quantum error correction 
codes. 

PO4: Next-generation 
workforce in Quantum 
technology 

 
QT604: Quantum 

information 
theory 

CO1: Introduction to classical information theory and the concept of entropy 
for classical random variables. 

CO2: Understanding the von Neumann entropy and the comparison 
between classical and quantum information theory.   

CO3: Mathematical description of separable and entangled quantum 
systems.     

CO4: Conception of qualitative and quantitative measure of entanglement. 

   

QT605: Digital 
System Design 
and DSP using 
FPGA. Control 
systems, and 

Lock-in 
amplifiers. FPGA 

Same as EE625. 

 

 

 

 



implementation 
for quantum 
computation 

systems, QKD & 
post processing 

   
QT610: Quantum 

Technology 
Laboratory-1 

CO1: Understanding and Hands on experience on optical elements and 
Fibers. 

CO2: Construction of various optical interferometers. 

CO3: Demonstration of QKD protocol and Quantum random number 
generation. 

  

Even 

QT 606: 
Advanced 
Quantum 

communications 

CO1: Advanced classical cryptography technics and their applications. 

CO2: Limitations of classical cryptography and the necessity of QKD 
protocols. 

CO3: Introduction to various QKD protocols and their realization. 

  
QT607: Quantum 

Metrology and 
Sensing 

CO1: Introduction to advanced laser technology. 

CO2: Quantum principles and their applications to information and imaging. 

CO3: Quantum sensing using cold atoms 

  
QT608: Quantum 

Computing II 

CO1: Introduction to classical deterministic and probabilistic quantum 
systems; and the leap from classical mechanics to quantum mechanics. 

CO2: Conception of physical realization of qubits. 

CO3: Implementation of various quantum algorithms using QISKIT - IBM 
Quantum experience. 

  
QT611: Quantum 

Technology 
Laboratory-2 

CO1: Demonstration of heralded single photon and the entangled photons 
sources. 

CO2: Construction of various single photon interferometers for the 
understanding of foundations of quantum mechanics. 

CO3: Hands-on experience on the characterization of single and entangled 
photon sources. 

CO4: Demonstration of QKD protocols using entangled photon set up. 

  
Elective – I: Non-
linear Optics (QT 

624) 

CO1: Introduction to nonlinear optics and their applications. 

CO2: Understanding of various second order nonlinear optical processes 
and critical and 
quasi-phase matching techniques. 

CO3: Conception of various third and higher order nonlinear effects. 

CO4: Introduction to ultrafast laser pulse generation through several mode-
locking techniques. 

  

Elective – II: Post 
Quantum 

Cryptography (QT 
626) 

CO1: Understanding the Mathematical description of cryptography. 

CO2: Introduction to classical cryptography. 

CO3: Understanding the fundamentals of Post-quantum cryptography 

 



Department of Technology Management, Year-2020 
 
 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: To develop an ability 
to identify, understand, 
analyze the management 
issues in an organization. 

PSO1: To learn the basics 
and advances in 
Technology management 
perspective. To 
emphasize the need for 
adequate knowledge and 
competence in 
Technology to overcome 
the time & cost overruns 
of various Defence & 
related projects. 

Odd 
Sem 

TM601:  
Introduction to 

Technology 
Management 

CO1: Understand the issue around Technology management, 
Technology Cycle and wealth creation through technological 
development. 

CO2: Identify the technology decisions for push-pull, assessments, 
strategy. 

CO3: Understanding the process of Technology planning, forecasting, 
road-mapping, transfer, acquisition, exploitation. 

CO4: To analyze Key current technological issues for organizations 
sustenance and transferring technology lab to land. 

PO2: To be able to perform 
statistical research for 
better management 
solution/ decision. 

PSO 2: Proper utilization 
of human resources and 
their intellectual abilities 
for betterment in projects, 
R&D and strategy 
formation decisions. 

TM602: 
R&D Management 

CO1: To learn about leading R&D professionals; To gain insights about 
building effective R&D teams; To understand issues related to design 
of performance management and compensation management 
practices of R&D departments and organizations 

CO2: To learn about strategic management and issues related to 
commercialization of innovation (products, services) designed by R&D 
departments; To learn about innovative organizational design and 
issues related to knowledge management architectures; 

CO3: To understand issues related to management of R&D projects 
(i.e., managing projects that are inherently risky and uncertain); 

CO4: To familiarize participants with basics of accounting and 
managing finances for risky and uncertain projects; and to gain a holistic 
understanding of issues related to management of creative talent within 
organizations. 

PO3: To give managerial as 
well as academic 
interpretations based on 
management by facts and 
put it into formal 
documentations. To 
achieve excellence in 
management decisions. 

PSO3: To learn various 
management cases 
through problem solving 
approach inclined to 
corporate decisions. 

TM603: 
Project 

Management 

CO1:  To recognize key factors in projects and project stages, cycle and 
responsibilities. 

CO2: To identify risk associated with project, its dynamics and team 
requirements for successfulness. 

CO3: To align the project activities through project network techniques 
and scheduling and its cost-time tradeoffs. 

CO4: Assessing the budget allocation/ financing issues, project 
handling and implementations through various case studies. 

  

TM604: 
Strategic 

Management for 
Technology 

CO1: Describe the practical and integrative model of strategic 
management process that defines basic activities in strategic 
management 

CO2: Demonstrate the knowledge and abilities in formulating strategies 
and strategic plans 



CO3: Analyze the competitive situation and strategic dilemma in dealing 
with dynamic global business environment in terms of rapidly changing 
market trends and technological advancement 

CO4:  Evaluate challenges faced by managers in implementing and 
evaluating strategies based on the nature of business, industry, and 
cultural differences 

  

TM605: 
Management of 
Innovation and 

Intellectual 
Property 

CO1: Different types of IP, Commercialization of IP, Intellectual property 

CO2: Industrial design, how to register at the right time, and privacy, 
Innovation management, geographical indication, and the trade secret 

CO3:  Patent and who is the owner of the patent, as well as patent filling 
techniques 

CO4: Copyright, its ownership, and registering a creative work, 
Trademark involved and registration 

  
TM606: 

Applied Statistics 
for Management 

CO1:  Describe the nature and role of statistics used for management 
decision making 

CO2: Understanding the usefulness of probability theory, sampling 
techniques 

CO3: Describe the various Statistical techniques ANOVA, correlation, 
regression, factor Analysis. 

CO4: Hypothesis testing required for decision analysis; and its 
limitations. 

CO5: Parametric and non-parametric methods for statistical analysis 
and their use for statistical modelling 

CO6: Statistical analysis tools as through Minitab, Matlab, Excel, R. 

  

Even 
Sem 

TM607: 
 Management of 
Manufacturing 
and Integration 

CO1: Projecting an overview on manufacturing practices and their 
evolution. 

CO2: Deep understanding on lean maf; Rapid prototyping, IT 
involvement and other related manufacturing processes. 

CO3: Usefulness and applications of Advanced and emerging 
manufacturing systems as flexible systems. 

CO4: Various cases on futuristic techniques and their demonstration 
through case study and visit to labs. 

  
TM608: 

Knowledge 
Management 

CO1: Understand Apply complex theories and practice of knowledge 
and intellectual capital management; 

CO2: Understand Apply theories to a wide range of scenarios; 

CO3: Formulate action plans for knowledge intensive organisations; 

CO4:  Distinguish aspects of industrial era management that may be 
inappropriate for knowledge intensive organisations and provide 
alternatives; 

CO5: Understand Formulate a framework for thinking about knowledge 
intensive organisations; 

CO6: Understand 6. describe and work with intangibles. 



  

TM610: 
Leadership and 
Organizational 

Behaviour 

CO1: Describe the field of organizational behavior and discuss its 
relevance to the workplace, Discuss the impact that diversity of race, 
gender, ability, religion, and age has on the workplace 

CO2: Describe the methods of encouraging ethical behavior and the 
laws encouraging good corporate practices, Discuss the impact 
organizational culture has on individuals and the workplace 

CO3:  Strategies to improve motivation in the workplace, importance of 
managing stress and emotions in the workplace, appropriate methods 
and styles of communication in the workplace 

CO4:  Strategies for managing conflict and negotiation in the workplace, 
process and techniques of individual and group decision-making, 
recognize good and poor leadership and the varieties of leadership, 
impact organizational change has on individuals and the workplace 

  
TM612: 
Quality 

Management 

CO1: To learn quality related issue and quality philosophies. 

CO2: Usefulness of tools and techniques of seven quality control. 

CO3: Application of Quality six sigma approach with DMAIC phases, 
FMEA and QFD for benchmarking 

CO4: Strategies for achieving incremental quality process through 
innovative problem-solving approach and maintaining quality 
standards. 

  

TM615: 
Human Resource 
Management for 

Technology 
Intensive 

Organizations 

CO1: Critically assess existing theory and practice in the field of HRM, 
develop an ability to undertake qualitative and quantitative research, 
Apply knowledge about qualitative and quantitative research to an 
independently constructed piece of work 

CO2: Respond positively to problems in unfamiliar contexts, Identify 
and apply new ideas, methods and ways of thinking, Demonstrate 
competence in communicating and exchanging ideas in a group context 

CO3: Be able to advance well-reasoned and factually supported 
arguments in both written work and oral presentations, Work effectively 
with colleagues with diverse skills, experience levels and way of 
thinking 

CO4: Be able to evaluate HRM related social, cultural, ethical and 
environmental responsibilities and issues in a global context 

  

TM617: 
Logistics and 
Supply Chain 
Management 

CO1: Understand the concept of Logistics, supply chain flows and 
drivers. 

CO2:  Learn Supply chain integration and process view for supply chain 
strategies. 

CO3:  Advanced tools for managing supply chains through VMI, EDI, E-
commers, centralized-decentralized process. 

CO4: Outsourcing, bidding, negotiation, procurement procedures 
through case studies of various companies. 

 
 
 



DEPARTMENT OF APPLIED PHYSICS   
2020 – 21 

 

Departmen
t Name PO PSO 

Odd/
Even 

Course name 
With Code 

CO 

Sensor 
Technology 

Course 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems  

PSO1: The MTech Sensor 
Technology aims at 
developing a skilled 
knowledgeable Human task 
force in the field of Sensor 
Technology catering to 
Defence Research and 
Development Organization & 
Tri – services (Army, Navy & 
Air force), Coast Guard, 
DGQA, DQA, Defence Public 
Sector units, in addition to the 
civilians in general. 

Odd 
Seme
ster 

AP 601 : 
Principles of 

Sensing: 
Material 

Science and 
Physics I  

CO1: To understand physical principles of sensing 
mechanism. 

CO2:To apply knowledge  in  understanding  variety of sensors 

CO3: To learn material aspects of sensing                             

CO4: To evaluate design of a sensor 

 

PO2: An ability to write 
and present a 
substantial technical 
report/document  

PSO2: The dissertation work 
of the MTech students leads to 
publications in high impact 
international journals which 
trains them in technical 
documentation and report 
writing. 

AP 603 : 
Sensor Data 
Acquisition 
and Signal 

Conditioning 

CO1: To understand the variety of data acquisition methods. 

CO2: To implement the acquired knowledge        

CO3:to create independent DAQ system with signal 
conditioning.    

CO4: To learn available DAQ tools available in market. 

 PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: The M Tech Sensor 
Technology course aims at the 
development of human 
resource of high caliber in the 
field of sensor development, 
sensor systems, Machine 
learning, control system and 
wireless sensors. 

AP 604: 
Fabrication 

Technology    
and 

Packaging of 
MEMS 

Systems 

CO1: To understand basics of MEMS systems.        

CO2: To study process of fabrication and packaging.   

CO3: To analyze the miniaturization of systems.    

CO4: To design & simulate MEMS 

 

  
AP 614: 

Fibers Optic 
Sensors 

CO1: To understand basics of fiber optics.   

CO2: To have knowledge on different fiber optic sensors. 



CO3: To create and innovate in designing a  fiber optic sensor 
system with incorporating the knowledge acquired from other 
courses.   

CO4: To design a fiber optic sensor 

 

  

AP 602: 
Sensor 

Technology 
Laboratory-I 

CO1: To apply knowledge attained in theory to practical’s.   

CO2: To understand basic working of microprocessors.      

CO3: To learn programming      

CO4: To develop sensor systems practically 

LEOC/OCP PO1: Collaborating with 
DRDO labs, industries, 
networking with 
neighbourhood and 
fostering a loser 
relationship between 
the worlds of work and 
learning. 

PSO1:   The Objective of the 
programme is to provide 
Technology oriented and 
applied knowledge in the field 
of Laser & Electro Optics, with 
focus on the DRDO 
requirements. 

AP 631: 
Applied 
Optics 

CO1:To gain a strong theoretical background in applied optics. 

CO2: To understand theory of each and every optical 
component. 

CO3: To analyse its practical working with the corresponding 
theory            

CO4: To develop sub systems and evaluate the knowledge 
gained in theory 

 

PO2: Inculcating a 
value system and quest 
for excellence in 
students 

PSO2: At the end of the 
programme the student 
should be able to undertake 
R&D work and/or inspection, 
testing and evaluation of Laser 
and Electro optics Equipment 
systems. 

AP 632: Laser 
& Optical 

Electronics 

CO1: To gain knowledge in various components of opto-
electronic devices           

CO2: To understand basic working of laser systems. 

CO3: To demonstrate the working of opto-electronic devices 

CO4: To develop subsystems for various applications 

 

PO3: Promoting use of 
advanced technology 
and best practices. 

  

AP 633: 
Semiconduct
or Photonics 

Devices 

CO1: To gain knowledge in various components on state-of-
the-art semi-conductor photonic devices.       

CO2: To understand basic working of semi-conductor photonic 
devices.    

CO3: To demonstrate the working of semi-conductor photonic 
devices.     

CO4: To develop subsystems for various applications 

 

  

 

AP 635:  
Laser & 
Optical 

Communicati
on Lab - I 

CO1: To apply the knowledge gained in theory directly in 
practical’s .   

CO2: To gain hands-on experience in each and every 
experiments    

CO3: To perform both basic and advanced level experiment 

CO4: To analyize and evaluate their theory knowledge 

 

  

AP 643: 
Introduction 

to Fibre 
Optics 

CO1: To understand basics of fiber optics.    

CO2: To have knowledge on different components of fiber 
optics.      

CO3: To gain knowledge in designing a fiber optic link with 
incorporating the knowledge acquired from other courses. 

CO4: To learn various applications of fiber optic sensors 



 

  

Even 
Seme
ster 

AP 605: 
Principles of    

Sensing:    
Material 

Science and 
Physics II 

CO1:To understand advanced concepts behind sensing 
mechanism, in all kinds types of sensors.    

CO2: To make students evaluate and anlayse all advanced 
sensor systems 

CO3:To enrich students in designing and creating a fully 
developed sensor system 

 

  

AP 606: 
Sensors 

Transducers 
and 

Actuators 

CO1: To understand physical principles of sensing mechanism 

CO2:To apply knowledge  in  understanding  variety of 
sensors. 

CO3: To learn material aspects of sensing   

CO4: To acquire knowledge about selecting right sensor, 
actuator or transducer as per the application. 

 

  

AP 607: 
Sensor 

Technology 
Laboratory-II 

CO1:To apply knowledge attained in theory to practical’s.   

CO2: To understand basic working of microprocessors. 

CO3: To establish the link between he physical principle & 
sensor product      

CO4: To develop sensor systems practically 

 

   

AP 608: 
Machine 
learning 

techniques 
for Sensor 

Data 
Analytics 

CO1: To understand and use statistical techniques of AI.     

CO2: To gain knowledge in machine learning and to implement 
it for the existing sensor data.        

CO3: To predict the new possible outputs. 

CO4: To apply knowledge in research level problems 

 

   
AP 636: Laser 

Systems & 
Applications 

CO1: To gain knowledge in basics of lasers and variety of 
lasers. 

CO2: To understand every component of a laser system and 
its working.     

CO3: To identify various application of lasers.   

CO4: To understand the importance of lasers 

 

   
AP 637: High 
Power Lasers 

CO1: To gain specialized knowledge in High power lasers       

CO2: To understand every component of a laser system and 
its working.      

CO3: Identify various defence applications of HPLs   

CO4: To design the importance of HPL system 

 

   

AP 638 : 
Laser & 
Optical 

Communicati
on Lab-II 

CO1: To apply the knowledge gained in theory directly in 
practical’s.   

CO2: To gain hands-on experience in each and every 
experiment                   

CO3: To perform both basic and advanced level experiment 

CO4: To analyize and evaluate their theory knowledge 

 
   

CO1: To gain specialized knowledge in the field of computation 
photonics      



AP 639: 
Computation
al Photonics 

CO2: To design and simulate various wave guides using 
software every component of a laser system and its working. 

CO3: To analyise and evaluate its performance.         

CO4: To create a practical wave guide based on the obtained 
simulated results. 

 

   

AP 644: 
Broadband 

Communicati
on Systems 

CO1: To gain knowledge in basics of broad band commutation 
system.       

CO2: To understand various communication protocols 

CO3: To implement and evaluate practically on communication 
devices.      

CO4: To establish link with various modulation schemes 

 

   

AP 645: 
Digital & 
Optical 

Communicati
on systems 

CO1: To understand the analogy between optical and digital 
commutation system. 

CO2: To understand various optical and digital communication 
protocols   

CO3: To implement and evaluate practically on communication 
devices.   

CO4: To establish broadband link with various communication 
protocols 

 

   

AP 646:  
Free Space 

Optical 
Communicati

on 

CO1: To gain overview of the field of FSOC.    

CO2: To understand various components and levels of FSOC 
implementation. 

CO3: To gain knowledge in advanced techniques in FSOC 
implementation 

CO4: To Analyze and evaluate theory knowledge by practical 
demonstration of FSOC system 

 

   
AP 647: 
Optical 

Networks 

CO1: To gain knowledge in basics optical networks       

CO2: To understand various optical network topologies     

CO3: To implement add/drop signal using passive and active 
devices like router and FBG etc.   

CO4: To evaluate the link performance in optical networks 

 
 
 
 
 
 
 
 
 
 
 
 



 

DEPARTMENT OF APPLIED PHYSICS   
2019 – 20  

 
Departmen

t Name PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

Sensor 
Technology 

Course 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems  

PSO1: The MTech Sensor 
Technology aims at 
developing a skilled 
knowledgeable Human task 
force in the field of Sensor 
Technology catering to 
Defence Research and 
Development Organization & 
Tri – services (Army, Navy & 
Air force), Coast Guard, 
DGQA, DQA, Defence Public 
Sector units, in addition to the 
civilians in general. 

Odd 
Seme
ster 

AP 601: 
Principles of 

Sensing: 
Material 

Science and 
Physics I  

CO1: To understand physical principles of sensing 
mechanism. 

CO2: To apply knowledge in understanding  variety of sensors 

CO3: To learn material aspects of sensing                             

CO4: To evaluate design of a sensor 

 

PO2: An ability to write 
and present a 
substantial technical 
report/document  

PSO2: The dissertation work 
of the MTech students leads to 
publications in high impact 
international journals which 
trains them in technical 
documentation and report 
writing. 

AP 603 : 
Sensor Data 
Acquisition 
and Signal 

Conditioning 

CO1: To understand the variety of data acquisition methods. 

CO2: To implement the acquired knowledge        

CO3:to create independent DAQ system with signal 
conditioning.    

CO4: To learn available DAQ tools available in market. 

 PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: The M Tech Sensor 
Technology course aims at the 
development of human 
resource of high caliber in the 
field of sensor development, 
sensor systems, Machine 
learning, control system and 
wireless sensors. 

AP 604: 
Fabrication 

Technology    
and 

Packaging of 
MEMS 

Systems 

CO1: To understand basics of MEMS systems.        

CO2: To study process of fabrication and packaging.   

CO3: To analyze the miniaturization of systems.    

CO4: To design & simulate MEMS 

 

  
AP 614: 

Fibers Optic 
Sensors 

CO1: To understand basics of fiber optics.   

CO2: To have knowledge on different fiber optic sensors. 



CO3: To create and innovate in designing a  fiber optic sensor 
system with incorporating the knowledge acquired from other 
courses.   

CO4: To design a fiber optic sensor 

 

  

AP 602: 
Sensor 

Technology 
Laboratory-I 

CO1: To apply knowledge attained in theory to practical’s.   

CO2: To understand basic working of microprocessors.      

CO3: To learn programming      

CO4: To develop sensor systems practically 

LEOC/OCP PO1: Collaborating with 
DRDO labs, industries, 
networking with 
neighbourhood and 
fostering a loser 
relationship between 
the worlds of work and 
learning. 

PSO1:   The Objective of the 
programme is to provide 
Technology oriented and 
applied knowledge in the field 
of Laser & Electro Optics, with 
focus on the DRDO 
requirements. 

AP 631: 
Applied 
Optics 

CO1:To gain a strong theoretical background in applied optics. 

CO2: To understand theory of each and every optical 
component. 

CO3: To analyse its practical working with the corresponding 
theory            

CO4: To develop sub systems and evaluate the knowledge 
gained in theory 

 

PO2: Inculcating a 
value system and quest 
for excellence in 
students 

PSO2: At the end of the 
programme the student 
should be able to undertake 
R&D work and/or inspection, 
testing and evaluation of Laser 
and Electro optics Equipment 
systems. 

AP 632: Laser 
& Optical 

Electronics 

CO1: To gain knowledge in various components of opto-
electronic devices           

CO2: To understand basic working of laser systems. 

CO3: To demonstrate the working of opto-electronic devices 

CO4: To develop subsystems for various applications 

 

PO3: Promoting use of 
advanced technology 
and best practices. 

  

AP 633: 
Semiconduct
or Photonics 

Devices 

CO1: To gain knowledge in various components on state-of-
the-art semi-conductor photonic devices.       

CO2: To understand basic working of semi-conductor photonic 
devices.    

CO3: To demonstrate the working of semi-conductor photonic 
devices.     

CO4: To develop subsystems for various applications 

 

  

 

AP 635:  
Laser & 
Optical 

Communicati
on Lab - I 

CO1: To apply the knowledge gained in theory directly in 
practical’s .   

CO2: To gain hands-on experience in each and every 
experiments    

CO3: To perform both basic and advanced level experiment 

CO4: To analyize and evaluate their theory knowledge 

 

  

AP 643: 
Introduction 

to Fibre 
Optics 

CO1: To understand basics of fiber optics.    

CO2: To have knowledge on different components of fiber 
optics.      

CO3: To gain knowledge in designing a fiber optic link with 
incorporating the knowledge acquired from other courses. 

CO4: To learn various applications of fiber optic sensors 



 

  

Even 
Seme
ster 

AP 609: 
Advanced 
Sensors 

CO1:To understand advanced concepts behind sensing 
mechanism, in all kinds types of sensors.    

CO2: To make students evaluate and anlayse all advanced 
sensor systems 

CO3:To enrich students in designing and creating a fully 
developed sensor system 

 

  

AP 606: 
Sensors 

Transducers 
and 

Actuators 

CO1: To understand physical principles of sensing mechanism 

CO2:To apply knowledge  in  understanding  variety of 
sensors. 

CO3: To learn material aspects of sensing   

CO4: To acquire knowledge about selecting right sensor, 
actuator or transducer as per the application. 

 

  

AP 607: 
Sensor 

Technology 
Laboratory-II 

CO1:To apply knowledge attained in theory to practical’s.   

CO2: To understand basic working of microprocessors. 

CO3: To establish the link between he physical principle & 
sensor product      

CO4: To develop sensor systems practically 

 

   

AP 608: 
Machine 
learning 

techniques 
for Sensor 

Data 
Analytics 

CO1: To understand and use statistical techniques of AI.     

CO2: To gain knowledge in machine learning and to implement 
it for the existing sensor data.        

CO3: To predict the new possible outputs. 

CO4: To apply knowledge in research level problems 

 

   
AP 636: Laser 

Systems & 
Applications 

CO1: To gain knowledge in basics of lasers and variety of 
lasers. 

CO2: To understand every component of a laser system and 
its working.     

CO3: To identify various application of lasers.   

CO4: To understand the importance of lasers 

 

   
AP 637: High 
Power Lasers 

CO1: To gain specialized knowledge in High power lasers       

CO2: To understand every component of a laser system and 
its working.      

CO3: Identify various defence applications of HPLs   

CO4: To design the importance of HPL system 

 

   

AP 638: Laser 
& Optical 

Communicati
on Lab-II 

CO1: To apply the knowledge gained in theory directly in 
practical’s.   

CO2: To gain hands-on experience in each and every 
experiment                   

CO3: To perform both basic and advanced level experiment 

CO4: To analyize and evaluate their theory knowledge 

 
   

CO1: To gain specialized knowledge in the field of computation 
photonics      



AP 639: 
Computation
al Photonics 

CO2: To design and simulate various wave guides using 
software every component of a laser system and its working. 

CO3: To analyise and evaluate its performance.         

CO4: To create a practical wave guide based on the obtained 
simulated results. 

 

   
AP 641: Non-
linear Optics 

CO1:To gain overview of the field of FSOC.      

CO2: To understand various components and levels of FSOC 
implementation.    

CO3: To gain knowledge in advanced techniques in FSOC 
implementation 

CO4: To analyize and evaluate theory knowledge by practical 
demonstration of FSOC system 

 

   

AP 644: 
Broadband 

Communicati
on Systems 

CO1: To gain knowledge in basics of broad band commutation 
system.       

CO2: To understand various communication protocols 

CO3: To implement and evaluate practically on communication 
devices.      

CO4: To establish link with various modulation schemes 

 

   

AP 645: 
Digital & 
Optical 

Communicati
on systems 

CO1: To understand the analogy between optical and digital 
commutation system. 

CO2: To understand various optical and digital communication 
protocols   

CO3: To implement and evaluate practically on communication 
devices.   

CO4: To establish broadband link with various communication 
protocols 

 

   

AP 646:  
Free Space 

Optical 
Communicati

on 

CO1: To gain overview of the field of FSOC.    

CO2: To understand various components and levels of FSOC 
implementation. 

CO3: To gain knowledge in advanced techniques in FSOC 
implementation 

CO4: To Analyze and evaluate theory knowledge by practical 
demonstration of FSOC system 

 

   
AP 647: 
Optical 

Networks 

CO1: To gain knowledge in basics optical networks       

CO2: To understand various optical network topologies     

CO3: To implement add/drop signal using passive and active 
devices like router and FBG etc.   

CO4: To evaluate the link performance in optical networks 

 
 
 
 
 
 



 

DEPARTMENT OF APPLIED PHYSICS   
2018 – 2019  

 
Departmen

t Name PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

Sensor 
Technology 

Course 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems  

PSO1: The MTech Sensor 
Technology aims at 
developing a skilled 
knowledgeable Human task 
force in the field of Sensor 
Technology catering to 
Defence Research and 
Development Organization & 
Tri – services (Army, Navy & 
Air force), Coast Guard, 
DGQA, DQA, Defence Public 
Sector units, in addition to the 
civilians in general. 

Odd 
Seme
ster 

AP 601: 
Principles of 

Sensing: 
Material 

Science and 
Physics I  

CO1: To understand physical principles of sensing 
mechanism. 

CO2: To apply knowledge in understanding variety of sensors 

CO3: To learn material aspects of sensing                             

CO4: To evaluate design of a sensor 

 

PO2: An ability to write 
and present a 
substantial technical 
report/document  

PSO2: The dissertation work 
of the MTech students leads to 
publications in high impact 
international journals which 
trains them in technical 
documentation and report 
writing. 

AP 603 : 
Sensor Data 
Acquisition 
and Signal 

Conditioning 

CO1: To understand the variety of data acquisition methods. 

CO2: To implement the acquired knowledge        

CO3:to create independent DAQ system with signal 
conditioning.    

CO4: To learn available DAQ tools available in market. 

 PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: The M Tech Sensor 
Technology course aims at the 
development of human 
resource of high caliber in the 
field of sensor development, 
sensor systems, Machine 
learning, control system and 
wireless sensors. 

AP 604: 
Fabrication 

Technology    
and 

Packaging of 
MEMS 

Systems 

CO1: To understand basics of MEMS systems.        

CO2: To study process of fabrication and packaging.   

CO3: To analyze the miniaturization of systems.    

CO4: To design & simulate MEMS 

 

  
AP 614: 

Fibers Optic 
Sensors 

CO1: To understand basics of fiber optics.   

CO2: To have knowledge on different fiber optic sensors. 



CO3: To create and innovate in designing a  fiber optic sensor 
system with incorporating the knowledge acquired from other 
courses.   

CO4: To design a fiber optic sensor 

 

  

AP 602: 
Sensor 

Technology 
Laboratory-I 

CO1: To apply knowledge attained in theory to practical’s.   

CO2: To understand basic working of microprocessors.      

CO3: To learn programming      

CO4: To develop sensor systems practically 

LEOC/OCP PO1: Collaborating with 
DRDO labs, industries, 
networking with 
neighbourhood and 
fostering a loser 
relationship between 
the worlds of work and 
learning. 

PSO1:   The Objective of the 
programme is to provide 
Technology oriented and 
applied knowledge in the field 
of Laser & Electro Optics, with 
focus on the DRDO 
requirements. 

AP 631: 
Applied 
Optics 

CO1:To gain a strong theoretical background in applied optics. 

CO2: To understand theory of each and every optical 
component. 

CO3: To analyse its practical working with the corresponding 
theory            

CO4: To develop sub systems and evaluate the knowledge 
gained in theory 

 

PO2: Inculcating a 
value system and quest 
for excellence in 
students 

PSO2: At the end of the 
programme the student 
should be able to undertake 
R&D work and/or inspection, 
testing and evaluation of Laser 
and Electro optics Equipment 
systems. 

AP 632: Laser 
& Optical 

Electronics 

CO1: To gain knowledge in various components of opto-
electronic devices           

CO2: To understand basic working of laser systems. 

CO3: To demonstrate the working of opto-electronic devices 

CO4: To develop subsystems for various applications 

 

PO3: Promoting use of 
advanced technology 
and best practices. 

  

AP 633: 
Semiconduct
or Photonics 

Devices 

CO1: To gain knowledge in various components on state-of-
the-art semi-conductor photonic devices.       

CO2: To understand basic working of semi-conductor photonic 
devices.    

CO3: To demonstrate the working of semi-conductor photonic 
devices.     

CO4: To develop subsystems for various applications 

 

  

 

AP 635:  
Laser & 
Optical 

Communicati
on Lab - I 

CO1: To apply the knowledge gained in theory directly in 
practical’s .   

CO2: To gain hands-on experience in each and every 
experiments    

CO3: To perform both basic and advanced level experiment 

CO4: To analyize and evaluate their theory knowledge 

 

  

AP 643: 
Introduction 

to Fibre 
Optics 

CO1: To understand basics of fiber optics.    

CO2: To have knowledge on different components of fiber 
optics.      

CO3: To gain knowledge in designing a fiber optic link with 
incorporating the knowledge acquired from other courses. 

CO4: To learn various applications of fiber optic sensors 



 

  

Even 
Seme
ster 

AP 609: 
Advanced 
Sensors 

CO1:To understand advanced concepts behind sensing 
mechanism, in all kinds types of sensors.    

CO2: To make students evaluate and anlayse all advanced 
sensor systems 

CO3:To enrich students in designing and creating a fully 
developed sensor system 

 

  

AP 606: 
Sensors 

Transducers 
and 

Actuators 

CO1: To understand physical principles of sensing mechanism 

CO2:To apply knowledge  in  understanding  variety of 
sensors. 

CO3: To learn material aspects of sensing   

CO4: To acquire knowledge about selecting right sensor, 
actuator or transducer as per the application. 

 

  

AP 607: 
Sensor 

Technology 
Laboratory-II 

CO1:To apply knowledge attained in theory to practical’s.   

CO2: To understand basic working of microprocessors. 

CO3: To establish the link between he physical principle & 
sensor product      

CO4: To develop sensor systems practically 

 

  

AP 608: 
Machine 
learning 

techniques 
for Sensor 

Data 
Analytics 

CO1: To understand and use statistical techniques of AI.     

CO2: To gain knowledge in machine learning and to implement 
it for the existing sensor data.        

CO3: To predict the new possible outputs. 

CO4: To apply knowledge in research level problems 

 

  
AP 636: Laser 

Systems & 
Applications 

CO1: To gain knowledge in basics of lasers and variety of 
lasers. 

CO2: To understand every component of a laser system and 
its working.     

CO3: To identify various application of lasers.   

CO4: To understand the importance of lasers 

 

  
AP 637: High 
Power Lasers 

CO1: To gain specialized knowledge in High power lasers       

CO2: To understand every component of a laser system and 
its working.      

CO3: Identify various defence applications of HPLs   

CO4: To design the importance of HPL system 

 

  

AP 638: Laser 
& Optical 

Communicati
on Lab-II 

CO1: To apply the knowledge gained in theory directly in 
practical’s.   

CO2: To gain hands-on experience in each and every 
experiment                   

CO3: To perform both basic and advanced level experiment 

CO4: To analyize and evaluate their theory knowledge 

 
  

CO1: To gain specialized knowledge in the field of computation 
photonics      



AP 639: 
Computation
al Photonics 

CO2: To design and simulate various wave guides using 
software every component of a laser system and its working. 

CO3: To analyise and evaluate its performance.         

CO4: To create a practical wave guide based on the obtained 
simulated results. 

 

  
AP 641: Non-
linear Optics 

CO1:To gain overview of the field of FSOC.      

CO2: To understand various components and levels of FSOC 
implementation.    

CO3: To gain knowledge in advanced techniques in FSOC 
implementation 

CO4: To analyize and evaluate theory knowledge by practical 
demonstration of FSOC system 

 

  

AP 644: 
Broadband 

Communicati
on Systems 

CO1: To gain knowledge in basics of broad band commutation 
system.       

CO2: To understand various communication protocols 

CO3: To implement and evaluate practically on communication 
devices.      

CO4: To establish link with various modulation schemes 

 

  

AP 645: 
Digital & 
Optical 

Communicati
on systems 

CO1: To understand the analogy between optical and digital 
commutation system. 

CO2: To understand various optical and digital communication 
protocols   

CO3: To implement and evaluate practically on communication 
devices.   

CO4: To establish broadband link with various communication 
protocols 

 

  

AP 646:  
Free Space 

Optical 
Communicati

on 

CO1: To gain overview of the field of FSOC.    

CO2: To understand various components and levels of FSOC 
implementation. 

CO3: To gain knowledge in advanced techniques in FSOC 
implementation 

CO4: To Analyze and evaluate theory knowledge by practical 
demonstration of FSOC system 

 

  
AP 647: 
Optical 

Networks 

CO1: To gain knowledge in basics optical networks       

CO2: To understand various optical network topologies     

CO3: To implement add/drop signal using passive and active 
devices like router and FBG etc.   

CO4: To evaluate the link performance in optical networks 

 
 
 
 
 
 



DEPARTMENT OF APPLIED PHYSICS   
2017 – 2018  

 

Departmen
t Name PO PSO 

Odd/
Even 

Course name 
With Code 

CO 

Sensor 
Technology 

Course 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems  

PSO1: The MTech Sensor 
Technology aims at 
developing a skilled 
knowledgeable Human task 
force in the field of Sensor 
Technology catering to 
Defence Research and 
Development Organization & 
Tri – services (Army, Navy & 
Air force), Coast Guard, 
DGQA, DQA, Defence Public 
Sector units, in addition to the 
civilians in general. 

Odd 
Seme
ster 

AP 601: 
Physics of 

Transducers, 
sensors & 
Activators 

CO1: To understand physical principles of sensing 
mechanism. 

CO2: To apply knowledge in understanding variety of sensors 

CO3: To learn material aspects of sensing                             

CO4: To evaluate design of a sensor 

 

PO2: An ability to write 
and present a 
substantial technical 
report/document  

PSO2: The dissertation work 
of the MTech students leads to 
publications in high impact 
international journals which 
trains them in technical 
documentation and report 
writing. 

AP 603 : 
Sensor Data 
Acquisition 
and Signal 

Conditioning 

CO1: To understand the variety of data acquisition methods. 

CO2: To implement the acquired knowledge        

CO3:to create independent DAQ system with signal 
conditioning.    

CO4: To learn available DAQ tools available in market. 

 PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: The M Tech Sensor 
Technology course aims at the 
development of human 
resource of high caliber in the 
field of sensor development, 
sensor systems, Machine 
learning, control system and 
wireless sensors. 

AP 604: 
Fabrication 

Technology    
and 

Packaging of 
MEMS 

Systems 

CO1: To understand basics of MEMS systems.        

CO2: To study process of fabrication and packaging.   

CO3: To analyze the miniaturization of systems.    

CO4: To design & simulate MEMS 

 

  
AP 614: 

Fibers Optic 
Sensors 

CO1: To understand basics of fiber optics.   

CO2: To have knowledge on different fiber optic sensors. 



CO3: To create and innovate in designing a  fiber optic sensor 
system with incorporating the knowledge acquired from other 
courses.   

CO4: To design a fiber optic sensor 

 

  
AP 602: 
Sensor 

Materials 

CO1: To apply knowledge attained in theory to practical’s.   

CO2: To understand basic working of microprocessors.      

CO3: To learn programming      

CO4: To develop sensor systems practically 

LEOC PO1: Collaborating with 
DRDO labs, industries, 
networking with 
neighbourhood and 
fostering a loser 
relationship between 
the worlds of work and 
learning. 

PSO1:   The Objective of the 
programme is to provide 
Technology oriented and 
applied knowledge in the field 
of Laser & Electro Optics, with 
focus on the DRDO 
requirements. 

AP 631: 
Optics & 

Laser 

CO1:To gain a strong theoretical background in applied optics. 

CO2: To understand theory of each and every optical 
component. 

CO3: To analyse its practical working with the corresponding 
theory            

CO4: To develop sub systems and evaluate the knowledge 
gained in theory 

 

PO2: Inculcating a 
value system and quest 
for excellence in 
students 

PSO2: At the end of the 
programme the student 
should be able to undertake 
R&D work and/or inspection, 
testing and evaluation of Laser 
and Electro optics Equipment 
systems. 

AP 632: 
Optical 

Electronics 

CO1: To gain knowledge in various components of opto-
electronic devices           

CO2: To understand basic working of laser systems. 

CO3: To demonstrate the working of opto-electronic devices 

CO4: To develop subsystems for various applications 

 

PO3: Promoting use of 
advanced technology 
and best practices. 

  

AP 633: 
Semiconduct
or Photonics 

Devices 

CO1: To gain knowledge in various components on state-of-
the-art semi-conductor photonic devices.       

CO2: To understand basic working of semi-conductor photonic 
devices.    

CO3: To demonstrate the working of semi-conductor photonic 
devices.     

CO4: To develop subsystems for various applications 

 

   

AP 634: 
Integrated 
Optics & 
Silicon 

Photonics 

CO1:To gain knowledge of Silicon photonics 

CO2: To understand basic working of Integrated Optics. 

CO3: To demonstrate the working of opto-electronic devices 

CO4: To develop subsystems for various applications 

 

   
AP 635:  
Lab - I 

CO1: To apply the knowledge gained in theory directly in 
practical’s .   

CO2: To gain hands-on experience in each and every 
experiments    

CO3: To perform both basic and advanced level experiment 

CO4: To analyize and evaluate their theory knowledge 



OCP 

  
AP 631: 
Optics & 

Laser 

CO1:To gain a strong theoretical background in applied optics.      

CO2: To understand theory of each and every optical 
component.. 

CO3: To analyse its practical working with the corresponding 
theory 

CO4: To develop sub systems and evaluate the knowledge 
gained in theory 

 

  

AP 643: 
Introduction 

to Fibre 
Optics 

CO1: To understand basics of fiber optics.    

CO2: To have knowledge on different components of fiber 
optics.      

CO3: To gain knowledge in designing a fiber optic link with 
incorporating the knowledge acquired from other courses. 

CO4: To learn various applications of fiber optic sensors 

 

   

AP 633: 
Semiconduct
or Photonics 

Devices 

CO1: To gain knowledge in various components on state-of-
the-art semi-conductor photonic devices.       

CO2: To understand basic working of semi-conductor photonic 
devices.    

CO3: To demonstrate the working of semi-conductor photonic 
devices.     

CO4: To develop subsystems for various applications 

 

   

AP 648: 
Digital 

Communicati
on 

CO1:To understand the analogy between optical and digital 
commutation system.   

CO2: To understand various optical and digital communication 
protocols 

CO3: To implement and evaluate practically on communication 
devices.        

CO4: To establish broadband link with various communication 
protocols 

 

  

Even 
Seme
ster 

AP 609: 
Appliied 
Sensors 

CO1:To understand advanced concepts behind sensing 
mechanism, in all kinds types of sensors.    

CO2: To make students evaluate and anlayse all advanced 
sensor systems 

CO3:To enrich students in designing and creating a fully 
developed sensor system 

 

  
AP 606: 

Sensors and 
Actuators 

CO1: To understand physical principles of sensing mechanism 

CO2:To apply knowledge  in  understanding  variety of 
sensors. 

CO3: To learn material aspects of sensing   

CO4: To acquire knowledge about selecting right sensor, 
actuator or transducer as per the application. 

 
  

CO1: To apply knowledge attained in theory to practical’s.   

CO2: To understand basic working of microprocessors. 



AP 607: Micro 
& Smart 
Sensors 

CO3: To establish the link between he physical principle & 
sensor product      

CO4: To develop sensor systems practically 

 

  

AP 608: 
Signal 

Processing & 
Machine 
learning 

techniques 
for Sensor 

Data 
Analytics 

CO1: To understand and use statistical techniques of AI.     

CO2: To gain knowledge in machine learning and to implement 
it for the existing sensor data.        

CO3: To predict the new possible outputs. 

CO4: To apply knowledge in research level problems 

 
  

AP 610: 
Embedded 

Engineering 
 

 

  
AP 636: Laser 

Systems & 
Applications 

CO1: To gain knowledge in basics of lasers and variety of 
lasers. 

CO2: To understand every component of a laser system and 
its working.     

CO3: To identify various application of lasers.   

CO4: To understand the importance of lasers 

 

  
AP 637: High 
Power Lasers 

CO1: To gain specialized knowledge in High power lasers       

CO2: To understand every component of a laser system and 
its working.      

CO3: Identify various defence applications of HPLs   

CO4: To design the importance of HPL system 

 

  

AP 638: Laser 
& Optical 

Communicati
on Lab-II 

CO1: To apply the knowledge gained in theory directly in 
practical’s.   

CO2: To gain hands-on experience in each and every 
experiment                   

CO3: To perform both basic and advanced level experiment 

CO4: To analyize and evaluate their theory knowledge 

 

  

AP 639: 
Computation

al Laser& 
Photonics 

CO1: To gain specialized knowledge in the field of computation 
photonics      

CO2: To design and simulate various wave guides using 
software every component of a laser system and its working. 

CO3: To analyise and evaluate its performance.         

CO4: To create a practical wave guide based on the obtained 
simulated results. 

 

  

AP 644: 
Broadband 

Communicati
on Systems 

CO1: To gain knowledge in basics of broad band commutation 
system.       

CO2: To understand various communication protocols 

CO3: To implement and evaluate practically on communication 
devices.      



CO4: To establish link with various modulation schemes 

 

  

AP 645: 
Optical 

Communicati
on systems 

CO1: To understand the analogy between optical and digital 
commutation system. 

CO2: To understand various optical and digital communication 
protocols   

CO3: To implement and evaluate practically on communication 
devices.   

CO4: To establish broadband link with various communication 
protocols 

 

  

AP 646:  
Free Space 

Optical 
Communicati

on 

CO1: To gain overview of the field of FSOC.    

CO2: To understand various components and levels of FSOC 
implementation. 

CO3: To gain knowledge in advanced techniques in FSOC 
implementation 

CO4: To Analyze and evaluate theory knowledge by practical 
demonstration of FSOC system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

DEPARTMENT OF APPLIED PHYSICS   
2016 – 2017 

 
Departmen

t Name PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

Sensor 
Technology 

Course 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems  

PSO1: The MTech Sensor 
Technology aims at 
developing a skilled 
knowledgeable Human task 
force in the field of Sensor 
Technology catering to 
Defence Research and 
Development Organization & 
Tri – services (Army, Navy & 
Air force), Coast Guard, 
DGQA, DQA, Defence Public 
Sector units, in addition to the 
civilians in general. 

Odd 
Seme
ster 

AP 601: 
Quantum 

Mechanics & 
Solid-State 

Physics 

CO1: To understand physical principles of sensing 
mechanism. 

CO2: To apply knowledge in understanding variety of sensors 

CO3: To learn material aspects of sensing                             

CO4: To evaluate design of a sensor 

 

PO2: An ability to write 
and present a 
substantial technical 
report/document  

PSO2: The dissertation work 
of the MTech students leads to 
publications in high impact 
international journals which 
trains them in technical 
documentation and report 
writing. 

AP 603 : 
Micro & Nano 
Fabrication 
Technology 

CO1: To understand basics of MEMS systems.        

CO2: To study process of fabrication and packaging.   

CO3: To analyze the miniaturization of systems.    

CO4: To design & simulate MEMS 

 PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: The M Tech Sensor 
Technology course aims at the 
development of human 
resource of high caliber in the 
field of sensor development, 
sensor systems, Machine 
learning, control system and 
wireless sensors. 

AP 602: 
Principal of 

Laser & 
Optics 

CO1:To apply knowledge attained in theory to practical’s.    

CO2: To understand basic working of microprocessors.    

CO3: To learn programming     

CO4: To develop sensor systems practically 

 

  

AP 604: 
Instrumentati

on: 
Electronics 
and Optical 

CO1: To learn basic electronics circuit design 

CO2: To apply knowledge gained in other subjects for device 
fabrication. 

CO3: To gain hands-on experience in instrumentation part of 
device fabrication 



Devices and 
Systems 

CO4: To apply the knowledge gained for industry ready 
experiments. 

 

  

AP 605: 
Electromagne

tic Wave 
Theory And 
Applications 

CO1:To understand advanced concepts behind 
Electromanatice wave theory    

CO2: To solve equations for EM waves in different mediums 

CO3:To apply maxwell's equations 

 

  AP 620 : Lab I 

CO1:To apply the knowledge gained in theory directly in 
practical’s .     

CO2: To gain hands-on experience in each and every 
experiment 

CO3: To perform both basic and advanced level experiment   

CO4: To analyize and evaluate their theory knowledge 

LEOC 

PO1: To prepare 
students for research 
and teaching 

PSO1:   The Objective of the 
programme is to provide 
Technology oriented and 
applied knowledge in the field 
of Laser & Electro Optics, with 
focus on the DRDO 
requirements. 

AP 611: 
Nanophotoni

c 

CO1:To understand advanced concepts of nanophotonics 

CO2: To learn various synthesis techniques for nanoparticles 
for photonic applications 

CO3:To make students understand to work on research 
related projects 

 
PO2:To provide highly 
specialized courses 
adapted to the needs of 
DRDO labs, tri services 
and social life 

PSO2: At the end of the 
programme the student 
should be able to undertake 
R&D work and/or inspection, 
testing and evaluation of Laser 
and Electro optics Equipment 
systems. 

AP 612: 
Foundation of 

Imagining  
Science & 

Technology 

CO1:To understand advanced concepts behind 
Electromagnetic wave theory 

CO2: To solve equations for EM waves in different mediums 

CO3:To apply maxwell's equations 

 

PO3: To be open to all, 
so as to cater to the 
many aspects of 
lifelong education in 
the widest sense. 

 

AP 613: 
Physics of 

Transdructio
n 

CO1: To understand physical principles of sensing 
mechanism.     

CO2:To apply knowledge  in  understanding  variety of 
sensors.    

CO3: To learn material aspects of sensing   

CO4: To evaluate design of a sensor 

 

  

 

AP 614: 
Sensors & 
Actuators 

CO1: To understand physical principles of sensing 
mechanism.       

CO2: To apply knowledge in understanding variety of sensors.       

CO3: To learn material aspects of sensing      

CO4: To evaluate design of a sensor 

 

  

AP 615 : 
Energy 

Conversion 
System 

 



 

  
AP 618: 

Advanced 
Sensors 

CO1:To understand advanced concepts behind sensing 
mechanism, in all kinds types of sensors.   

CO2: To make students evaluate and anlayse  all advanced 
sensor systems   

CO3:To enrich students in designing and creating a fully 
developed sensor system 

 

  
AP 606: 

Applications 
of Lasers 

CO1:To gain knowledge in basics of lasers and variety of 
lasers .    

CO2: To understand every component of a laser system and 
its working 

CO3: To identify various application of lasers. 

CO4: To understand the importance of lasers 

 

   

AP 607: Fiber 
Optics & 

Communicati
on 

CO1:To understand basics of fiber optics.      

CO2: To have knowledge on different components of fibre 
optics.      

CO3: To gain knowledge in designing a  fiber optic link with 
incorporating the knowledge acquired from other courses.   

CO4: To learn various applications of fiber optic sensors 

 

   
AP 608: 

Advanced 
Photonics 

CO1:To gain specialized  knowledge in the field of computation 
photonics       

CO2: To design and simulate various wave guides using 
software every component of a laser system and its working. 

CO3: To analyise and evaluate its performance.   

CO4: To create a practical wave guide based on the obtained 
simulated results. 

 

  

Even 
Seme
ster 

AP 609: High 
Power Lasers 

CO1:To gain specialized  knowledge in High power lasers      

CO2: To understand every component of a laser system and 
its working.        

CO3: To identify various defence applications of HPLs      

CO4: To design the importance of HPL system 

 

  

AP 617: Free 
Space Optical 
Communicati

on 

CO1:To gain overview of the field of FSOC. 

CO2: To understand vaious components and levels of FSOC 
implementation. 

CO3: To gain knowledge in advanced techniques in FSOC 
implementation    

CO4: To analyize and evaluate theory knowledge by pracital 
demonstration of FSOC system 

 
 
 
 
 
 



DEPARTMENT OF APPLIED MATHEMATICS 
 

PO PSO Odd/Even 
Course 

name With 
Code 

CO 

PO1: An ability to independently 
carry out research /investigation 
and development work to solve 
practical problems.  

PSO1: The course aims at providing 
knowledge of methods and principles 
for building mathematical models for 
physical systems. Properties of models 
are also studied by means of 
simulation. 

Odd 
Semester  

AM 601:  
Numerical 
Methods 

(From 2015 
to 2017) 

CO1: Understand the methods for solving ODE’s PDE’s 
using various Numerical methods that can help to make 
decisions for practical problems in industries and apply 
basic concepts of mathematics to formulate problem 
which can be solved by an appropriate Numerical method.   

PO2: An ability to write and 
present a substantial technical          
report/document. 

PSO2: Students will understand 
define, describe and apply basic 
concepts, various techniques of 
modelling in the context of hierarchy of 
knowledge about a system and 
develop the capability to apply the 
same to study systems through 
available software.  

CO2: Students are be able to understand the importance 
of Numerical method that could arise out of various 
processes and judge an appropriate method that could be 
used to solve the governing equations of a model. 

PO3: Students should be able to 
demonstrate a degree of mastery 
over the area as per the 
specialization of the program. The 
mastery should be at a level higher 
than the requirements in the 
appropriate bachelor program.  

PSO3: Also understand the different 
types of simulation techniques and 
simulate the models for the purpose of 
optimum control by using relevant 
software tools/ methods. Use of these 
tools for any engineering and real time 
applications. 

CO3: Students are be able to analyze and appreciate the 
variety numerical methods such as FDM and FVM that can 
be applied to solve a specific model. 

CO4: Students are be able to implement, develop and 
promote research interest in applying numerical methods 
in problems of Engineering and Technology. 

  

AM 601: 
Advanced 
Numerical 
Methods  

 
(Minor 

modification 
has made 
in 2018) 

CO1: Understand the methods for solving ODE’s PDE’s 
using various advanced Numerical methods such as 
Shooting method, Crank-Nicolson method & Lax-
Wendorff method etc. that can help to make decisions for 
practical problems in industries and apply basic concepts 
of mathematics to formulate problem which can be solved 
by an appropriate Numerical method.   

CO2: Students are be able to understand the importance 
of advanced Numerical method that could arise out of 
various processes and judge an appropriate method that 
could be used to solve the governing equations of a model. 

CO3: Students are be able to analyze and appreciate the 
variety advanced numerical methods such as FDM and 
FVM that can be applied to solve a specific model. 

CO4: Students are be able to implement, develop and 
promote research interest in applying numerical methods 
in problems of Engineering and Technology. 



  

AM 602: 
Mathematical 
Modelling & 

System 
Analysis 

CO1: Students are able to understand the importance of 
modeling the physical phenomenons and their simulation 
on a digital machine over the physical experiments. 
Students also understand the power of numerical 
experiments over physical experiments with mathematical 
modeling techniques. 

CO2: Students are able to analyze the continuous and 
discrete models with dimensional analysis and their 
applications in real-life scenarios. 

CO3: Students are able to understand and model the time-
invariant systems with the linear approximation of the 
nonlinear systems. 

CO4: Students are able to understand the basics of the 
simulator technology with their application in developing 
cutting-edge technology, in particular with the applications 
in the defence sector. 

  

AM 603: 
Advanced 

Optimization 
Techniques 

CO1: Understand the application of various optimization 
techniques that can help to make decisions for practical 
problems in industries and apply basic concepts of 
mathematics to formulate an optimization problem. 

CO2: Students are be able to understand the importance 
of optimization of industrial process management with the 
theory of optimization methods and algorithms developed 
for solving various types of optimization problems. 

CO3: Students are be able to analyze and appreciate the 
variety of performance measures for various optimization 
problems such as Sensitivity analysis, Risk analysis and 
Portfolio Management, etc. 

CO4: Students are be able to implement, develop and 
promote research interest in applying optimization 
techniques in problems of Engineering and Technology. 
And the mathematical results and numerical techniques of 
optimization theory to concrete Engineering problems. 

  

AM 604: 
Advanced 
Statistical 

Techniques 

CO1: Students can understand the fundamental concepts 
of probability and statistics such as Axioms, addition law, 
conditional probability, Baye’s principle etc., and their real-
life application to predict the data. 

CO2: Students are be able to understand the importance 
of Probability Distributions such as Binomial, Poisson, 
Normal and Exponential Distributions and their properties 
and problems on special probability distributions. 

CO3: Students are be able to analyze and appreciate the 
statistical theory behind Curve fitting, regression modeling 
and Chi Square Test, student test & Fisherman test.           



CO4: Students are be able to understand the theory 
behind Design and Analysis of Experiments: Need for 
conducting Experiments, and their possible applications. 

  
AM 605: 

Computer 
Graphics 

CO1: Students will get an overview on applications of 
computer graphics, the different software and hardware 
configurations that will be required to generate graphics.   

CO2: Students will learn the algorithms for generating 
various output primitives like Points, Lines, Circles, 
Ellipses, Colour filling algorithms, etc. 

CO3: Students acquire the knowledge on various 
transformations such as translation, rotations, scaling, 
composite transformations, etc. Students will learn the 
different techniques for detecting the visible surfaces 

CO4: Students will learn the different process involved in 
computer animation, and will gets hands on sessions by 
implementing some of the computer graphics algorithms 
using openGL library. 

  
AM 606: 

Mathematical 
Methods 

CO1: Students will understand and know the analytical 
techniques to solve the differential equations of specific 
nature. 

CO2: To understand the power series representation of 
various functions like Bessel / Legendre when the given 
differential equation is not in the standard form. 

CO3: Students will learn Laplace and Fourier transforms 
techniques of various functions to Solve ODEs further Will 
be able apply to model physical phenomenon and then 
solve. 

CO4: Will be able to find rank of a matrix, able to 
diagonalize a matrix and give the related interpretation, 
can find the basis and dimension of a vector space, Image 
and kernel of a linear transformation. 

CO5: Students will learn what is Haar and Shannon 
wavelets are, and how they are used to represent and 
transform to apply them in various applications. 

  
Even  

Semester  

AM 621: 
Advanced 
Modelling 

Techniques  

CO1: Understand basic concepts of Fuzzy sets, neural 
networks, chaos, fractals and their applicability in various 
fields of science and technology that can help to make 
decisions for practical problems in industries. 

CO2: Students are be able to understand the importance 
of fuzzy sets and fuzziness that could arise out of various 
processes and judge an appropriate method that could be 
used to solve the governing model as fuzziness i9s 
inherent in large no. of models 

CO3: Students are be able to analyze and appreciate the 
mathematics behind the variety neural networks such as 



perceptron learning, back propagation methods etc., that 
can be applied to solve a specific model. 

CO4: Students are be able to understand the theory 
behind chaos mathematically using a specific water wheel 
model. Also, to understand the theory behind fractals and 
their possible applications. 

   

AM 622: 
Simulation of 
Linear and 
Nonlinear 
Systems 

CO1: Students can understand the basics concepts of real 
systems, mathematical model, types of models, simulation 
and their applications. 

CO2: Students are be able to understand the importance 
of Generation of random numbers, Pseudo random 
numbers, generation of random variates using discrete 
and continuous probability distributions such as uniform, 
triangular.   

CO3: Students are be able to analyze and appreciate the 
uniformity and independence properties using testing of 
hypothesis and Chi-square, auto correlation tests. 

CO4: Students are be able to understand the simulation 
theory related to Queuing, Inventory and CPM/PERT and 
implement industrial and real-world problems. 

   

AM 623: 
Machine 
Learning 

(Elective I/II) 

CO1: Understand the scenarios where machine learning 
algorithms can and cannot be used. Understand different 
types of machine learning algorithms namely 
unsupervised, supervised, reinforcement learning 
algorithms, and gets exposure to scenarios/applications 
where these algorithms can be applied. 

CO2: Students will learn the concepts of Regression, 
Classification and Clustering algorithms, and how to 
choose metrics to evaluate the performance of various 
machine learning models. 

CO3: Students will understand the concepts of overfitting, 
underfitting, right fit while learning a machine learning 
model, and learns the different techniques to address 
overfitting, underfitting problems to obtain the right fit. 
Students also learns how to setup a machine learning 
experiment, and how to report the performance of the 
model. 

CO4: Students acquire the knowledge on programming 
languages such as Python, Matlab, R, and also on 
libraries like NumPy, Pandas, Matplotlib, Scikit learn, etc.  
which helps them to apply machine learning models on 
any data sets.  

   
CO1: The students get an understanding of basic image 
model, and will learn basic image processing techniques 



AM 625: 
Digital Image 
Processing 

(Elective I/II) 

to analyze the image in terms of histogram, contrast, 
sharpness, etc 

CO2: The students will learn different image enhancement 
techniques, and also understand the factors which 
degrades the quality of an image, and also learns the 
image restoration techniques. Different spatial filtering 
operations for image enhancement will be learnt along 
with the morphological operations. 

CO3: The students will learn image segmentation 
algorithms, understands the need for image compression 
and learn the spatial and frequency domain techniques 
used for image compression. 

CO4: The students learn different feature extraction 
techniques employed for image analysis and recognition, 
and gets an overview on applications of image processing 
in Machine vision. 

   

AM 628: 
Computation
al Number 
Theory and 

Cryptography 
(Elective I/II) 

CO1: Students will learn computational methods in 
Algebra and Number Theory. 

CO2: To understand fundamental number-theoretic 
algorithms such as the Euclidean algorithm, the Chinese 
Remainder algorithm, binary powering, and algorithms for 
integer arithmetic.  

CO3: To understand the number-theoretic foundations of 
modern cryptography and the principles behind their 
security. 

CO4: Understand the mathematical foundations for 
security of modern cryptography, asymmetric crypto-
systems based on hard computational problems from 
Algebra and Number Theory.  

CO5: To understand fundamental algorithms for 
symmetric key and public-key cryptography. 

   
AM 632: 
Ballistics  

(Elective I/II) 

CO1: Have a knowledge and understanding of: 
Newtonian mechanics relating to the flight of projectiles. 
Energy considerations in ballistics. Weapon mechanisms. 
Ammunition. Overview of the main stages of ballistics 
(Internal, Intermediate, External and Terminal). 

CO2: The application of mechanics to different scenarios 
of ballistics. 

CO3: The application of law to ballistics. 

CO4: Develop practical skills in ballistics further, for higher 
level ballistics modules. 

 
 
 



 

DEPARTMENT OF MATERIALS ENGINEERING  
 

Year 2020-2022 
 

PO PSO 
Odd/
Even 

Course name With 
Code 

CO 

PO1: To develop an ability to 
identify, understand, analyze 
the problems related to 
materials Engineering. 
 

PSO1: To learn the basics and advances 
in the field of characterization 
Techniques, Physical and Mechanical 
Metallurgy, Metallurgical 
thermodynamics, Military Metallurgy, 
Design of Materials, Fatigue, Fracture 
and Failure Analysis, Processing of 
Defence Components, Polymer and 
Composite technology 

Odd 
Sem 

MM601: 
Concepts in Metal 

and Ceramic 

CO1: Understand the structure and 
properties of metals and ceramics. 

CO2: Identify the metals and ceramics for 
defence applications. 

CO3: Understanding the process of ceramic 
processing 

CO4:  To identify defects in metals and 
ceramics 

PO2: To be able to perform 
basics and applied research 
and present technical 
report/document. 

PSO 2: Objective of the programme is to 
provide technology oriented and applied 
knowledge in the field of Materials 
Engineering and Metallurgy, with focus 
on the DRDO requirements 

MM602: 
Materials 

Characterization 

CO1: To learn different characterizations 
techniques  

CO2: To understand structure and 
microstructure analysis 

CO3: To learn to use spectroscopic and 
thermal analysis 

CO4: To use characterizations tool to study 
materials development and failure analysis 

PO3: Students should be able 
to demonstrate a degree of 
mastery over the Materials 
Engineering. The mastery 
should be at a level higher than 
the requirements in the 
appropriate bachelor program 

PSO3: At the end of the programme the 
officer or student should be able to 
undertake state of the art R & D in 
Materials Development and Metallurgy 
and competitively work towards 
development of the latest technology in 
line with national programmes. 

MM603: 
Thermodynamics 

of materials 

CO1: To learn the basics of 
thermodynamics of materials 

CO2: To understand equilibrium in single 
and multicomponent systems 

CO3: To learn to write free energy 
equations. 

CO4: To use free energy concept to 
understand phase transformations and 
microstructural stability 



  

MM604: 
Polymer and 
Composite 
Technology 

CO1: To classify and identify different 
polymers, can polymer composites. 

CO2:  To understand the concepts in 
polymers 

CO3:  To develop and analysis polymer 
composite using different techniques 

CO4:  Learn to asses the use of polymer 
composite for different defence applications 

  

MM605: 
Physical and 
Mechanical 
Metallurgy 

CO1: To understand different types of phase 
diagrams 

CO2: To learn crystal defects and plastic 
deformation.  

CO3:  To learn different strengthening 
mechanisms and mechanical testing 

CO4:  To establish structure-property 
relationships exist in materials used for 
defence applications.  

  

MM606: 
Introduction to 
Computational 

Materials 
Engineering 

CO1: To review different computer 
programming 

CO2: Quantification of microstructure using 
programs and software tools. 

CO3: To use of computational techniques 
towards evolution of microstructure 

CO4: Be able to evaluate properties from the 
computed microstructures. 

  
Even 
Sem 

MM619: 
Millitary Materials 

CO1: Covers metallic materials used in 
military applications.  

CO2: Focuses on complex metals and 
alloys required for modern military system. 

CO3: Selection of materials for different 
military applications 

CO4: Alloys for aerospace and naval 
applications 

   

MM608: 
Fatigue, Fracture 

and Failure 
Analysis 

CO1: To understand the dynamic behavior of 
the materials. 

CO2: Usefulness of tools and techniques of 
seven quality control. 

CO3: Understand the effect of stress state on 
the mechanical properties of the metals and 
alloys 

CO4: Failure analysis of metals and alloys 



   

MM617: 
Materials for High -

Temperature 
Applications 

CO1:  Understand the high temperature 
degradation process 

CO2: Design materials for high temperature 
applications 

CO3: To learn the processing of superalloys 

CO4: To learn and use powder metallurgy to 
process high temperature materials. 

   
MM611: 

Non-Destructive 
Evaluations 

CO1: To learn the use of non-destructive 
testing (NDT) in quality checking 

CO2: To learn and apply NDT in welding  

CO3:To learn to measure residual stress  

CO4:To learn different NDT techniques.  

   
MM607: 

Design of 
Materials 

CO1: Understand first and second law of 
diffusion and different solution models. 

CO2: Learn phase diagrams and equilibrium 
in grain boundaries and melting. 

CO3:    Learn solidification and age 
hardening 

CO4:  Understand mechanical properties of 
ceramics and composites 

CO5: Case studies in defence applications -  
turbine blades, bullet-proof vests, and metal 
matrix composites 

   
MM609: Materials 

Processing 

CO1:  To learn polymers processing 

CO2:To learn ceramics processing 

CO3:To learn metals/alloy processing 

CO4:To get practical experience in rolling, 
annealing and extrusion processing 

 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MATERIALS ENGINEERING  
 

Year 2019-2021 
 

PO PSO 
Odd/
Even 

Course name With 
Code 

CO 

PO1: To develop an ability to 
identify, understand, analyze 
the problems related to 
materials Engineering. 
 

PSO1: To learn the basics and 
advances in the field of 
characterization Techniques, Physical 
and Mechanical Metallurgy, 
Metallurgical thermodynamics, Military 
Metallurgy, Design of Materials, 
Fatigue, Fracture and Failure 
Analysis, Processing of Defence 
Components, Polymer and Composite 
technology 

Odd 
Sem 

MS 617: 
Introduction to 
Materials for 

combat 

CO1: Understand the structure and properties of 
metals and ceramics. 

CO2: To learn crystalline and non-crystalline 
materials 

CO3: Understanding the process of ceramic 
processing 

CO4:  Identify the metals and ceramics for 
defence applications. 

PO2: To be able to perform 
basics and applied research 
and present technical 
report/document. 

PSO 2: Objective of the programme is 
to provide technology oriented and 
applied knowledge in the field of 
Materials Engineering and Metallurgy, 
with focus on the DRDO requirements 

MS618: 
Advanced 

Characterization 
Techniques 

CO1: To learn structural and microstructural 
characterizations techniques 

CO2: To understand structure and microstructure 
analysis 

CO3: To learn to use spectroscopic and thermal 
analysis 

CO4: To learn thin film preparation and sputtering 

PO3: Students should be able 
to demonstrate a degree of 
mastery over the Materials 
Engineering. The mastery 
should be at a level higher than 
the requirements in the 
appropriate bachelor program 

PSO3: At the end of the programme 
the officer or student should be able to 
undertake state of the art R & D in 
Materials Development and 
Metallurgy and competitively work 
towards development of the latest 
technology in line with national 
programmes. 

MS619: 
Processing of 

Defence 
Components 

CO1: Processing of Polymers, Extrusion, 
compounding, fibre spinning, injection moulding, 
compression moulding 

CO2: Processing of ceramics- Sol-gel, solid state 
processing, compaction, moulding, sintering, 
hydrothermal, co-precipitation, refractory 
manufacturing processes, glass manufacturing 
techniques. 

CO3: Processing of Metals- Casting, Hot 
working, Cold working, Rolling, Annealing, 
Forging, Extrusion, Wire drawing, Sheet metal 
forming, Joining Techniques, Friction stir 
welding, Powder Metallurgy 

CO4: Case studies: processing of combustible 
cartridge, gun barrels, bullet proof jacket, armor 
body, high explosive squash head, aerospace air 
frame, processing of rocket casing, processing of 
propellants. 



  
MS620: 

Metallurgical 
Thermodynamics 

CO1: To learn the basics of thermodynamics of 
materials 

CO2:  To understand equilibrium in single and 
multicomponent systems 

CO3:  To learn to write free energy equations. 

CO4:  To use free energy concept to understand 
phase transformations and microstructural 
stability 

  
MS 622: 

Military Metallurgy 
I 

CO1: Covers metallic materials used in military 
applications. 

CO2: Learn Steel shell bodies and tanks..  

CO3:  Learn kinetic energy penetrators, charge 
penetrators 

CO4:  To gain practical knowledge on polishing 
and microstructure analysis 

  
AM 607: 

Mathematics for 
Engineer 

CO1: To learn linear Algebra and Principles of 
floating-point computations and rounding errors. 

CO2: To learn nonlinear systems and data fitting 
and least squares approximation.. 

CO3: To learn numerical differentiation and 
integration 

CO4: To use two Point Boundary Value 
Problems: 

  
Even 
Sem 

MS 606: 
Advanced Physical 

and Mechanical 
Metallurgy 

CO1: To understand the microstructure and 
properties of Iron-Carbon diagram, Cu, Al, Ti 

phase diagram 

CO2: To learn crystal defects and plastic 

deformation. 

CO3: To learn different strengthening 

mechanisms and mechanical testing 

CO4: To learn creep and superplasticity 

   
MS607: 

Design of 
Materials 

CO1: Understand first and second law of 
diffusion and different solution models. 

CO2: Learn phase diagrams and equilibrium in 
grain boundaries and melting. 

CO3: Learn solidification and age hardening 

CO4: Understand mechanical properties of 
ceramics and composites 

CO5 : Case studies in defence applications -  
turbine blades, bullet-proof vests, and metal 
matrix composites 



   
MS 623 Military 

Metallurgy-II 

CO1:  To learn projectiles and bomb bodies 

CO2: To learn Steel and Aluminum alloys armour 

CO3: To know Metals and alloys used in military 
bridge 

CO4: To understand the effect of impact on 
mechanical properties and penetration effect 

   

MS608: 
Fatigue, Fracture 

and Failure 
Analysis 

CO1: To understand the dynamic behavior of the 
materials. 

CO2: Usefulness of tools and techniques of 
seven quality control. 

CO3: Understand the effect of stress state on the 
mechanical properties of the metals and alloys 

CO4: Failure analysis of metals and alloys 

   

MS 610: 
Materials for High -

Temperature 
Applications 

CO1: Understand the high temperature 
degradation process. 

CO2: Design materials for high temperature 
applications 

CO3:   To learn the processing of superalloys 

CO4:  To learn and use powder metallurgy to 
process high temperature materials. 

   

MS627 
Nanomaterials and 
Their Applications 

in Defence 

CO1:  Overview of nanostructures and 
nanomaterials 

CO2: Learn to synthesis nanomaterials 

CO3: Existence of nano materials in nature 

CO4: Thermodynamics, optical and magnetic 
properties of nanomaterials. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MATERIALS ENGINEERING  
 

Year 2018-2020 
 

PO PSO 
Odd/
Even 

Course name With 
Code 

CO 

PO1: To develop an ability to 
identify, understand, analyze 
the problems related to 
materials Engineering. 
 

PSO1: To learn the basics and 
advances in the field of 
characterization Techniques, Physical 
and Mechanical Metallurgy, 
Metallurgical thermodynamics, Military 
Metallurgy, Design of Materials, 
Fatigue, Fracture and Failure 
Analysis, Processing of Defence 
Components, Polymer and Composite 
technology 

Odd 
Sem 

MS 617: 
Introduction to 
Materials for 

combat 

CO1: Understand the structure and properties of 
metals and ceramics. 

CO2: To learn crystalline and non-crystalline 
materials 

CO3: Understanding the process of ceramic 
processing 

CO4:  Identify the metals and ceramics for 
defence applications. 

PO2: To be able to perform 
basics and applied research 
and present technical 
report/document. 

PSO 2: Objective of the programme is 
to provide technology oriented and 
applied knowledge in the field of 
Materials Engineering and Metallurgy, 
with focus on the DRDO requirements 

MS618: 
Advanced 

Characterization 
Techniques 

CO1: To learn structural and microstructural 
characterizations techniques 

CO2: To understand structure and microstructure 
analysis 

CO3: To learn to use spectroscopic and thermal 
analysis 

CO4: To learn thin film preparation and sputtering 

PO3: Students should be able 
to demonstrate a degree of 
mastery over the Materials 
Engineering. The mastery 
should be at a level higher than 
the requirements in the 
appropriate bachelor program 

PSO3: At the end of the programme 
the officer or student should be able to 
undertake state of the art R & D in 
Materials Development and 
Metallurgy and competitively work 
towards development of the latest 
technology in line with national 
programmes. 

MS619: 
Processing of 

Defence 
Components 

CO1: Processing of Polymers, Extrusion, 
compounding, fibre spinning, injection moulding, 
compression moulding 

CO2: Processing of ceramics- Sol-gel, solid state 
processing, compaction, moulding, sintering, 
hydrothermal, co-precipitation, refractory 
manufacturing processes, glass manufacturing 
techniques. 

CO3: Processing of Metals- Casting, Hot 
working, Cold working, Rolling, Annealing, 
Forging, Extrusion, Wire drawing, Sheet metal 
forming, Joining Techniques, Friction stir 
welding, Powder Metallurgy 

CO4: Case studies: processing of combustible 
cartridge, gun barrels, bullet proof jacket, armor 
body, high explosive squash head, aerospace air 
frame, processing of rocket casing, processing of 
propellants. 



  
MS620: 

Metallurgical 
Thermodynamics 

CO1: To learn the basics of thermodynamics of 
materials 

CO2:  To understand equilibrium in single and 
multicomponent systems 

CO3:  To learn to write free energy equations. 

CO4:  To use free energy concept to understand 
phase transformations and microstructural 
stability 

  
MS 622: 

Military Metallurgy 
I 

CO1: Covers metallic materials used in military 
applications. 

CO2: Learn Steel shell bodies and tanks..  

CO3:  Learn kinetic energy penetrators, charge 
penetrators 

CO4:  To gain practical knowledge on polishing 
and microstructure analysis 

  
AM 607: 

Mathematics for 
Engineer 

CO1: To learn linear Algebra and Principles of 
floating-point computations and rounding errors. 

CO2: To learn nonlinear systems and data fitting 
and least squares approximation.. 

CO3: To learn numerical differentiation and 
integration 

CO4: To use two Point Boundary Value 
Problems: 

  
Even 
Sem 

MS 606: 
Advanced Physical 

and Mechanical 
Metallurgy 

CO1: To understand the microstructure and 
properties of Iron-Carbon diagram, Cu, Al, Ti 

phase diagram 

CO2: To learn crystal defects and plastic 

deformation. 

CO3: To learn different strengthening 

mechanisms and mechanical testing 

CO4: To learn creep and superplasticity 

   
MS607: 

Design of 
Materials 

CO1: Understand first and second law of 
diffusion and different solution models. 

CO2: Learn phase diagrams and equilibrium in 
grain boundaries and melting. 

CO3: Learn solidification and age hardening 

CO4: Understand mechanical properties of 
ceramics and composites 

CO5 : Case studies in defence applications -  
turbine blades, bullet-proof vests, and metal 
matrix composites 



   
MS 623 Military 

Metallurgy-II 

CO1:  To learn projectiles and bomb bodies 

CO2: To learn Steel and Aluminum alloys armour 

CO3: To know Metals and alloys used in military 
bridge 

CO4: To understand the effect of impact on 
mechanical properties and penetration effect 

   

MS608: 
Fatigue, Fracture 

and Failure 
Analysis 

CO1: To understand the dynamic behavior of the 
materials. 

CO2: Usefulness of tools and techniques of 
seven quality control. 

CO3: Understand the effect of stress state on the 
mechanical properties of the metals and alloys 

CO4: Failure analysis of metals and alloys 

   

MS 610: 
Materials for High -

Temperature 
Applications 

CO1: Understand the high temperature 
degradation process. 

CO2: Design materials for high temperature 
applications 

CO3:   To learn the processing of superalloys 

CO4:  To learn and use powder metallurgy to 
process high temperature materials. 

   
MS612 

Non Destructive 
Evaluation 

CO1:  To learn the use of non-destructive testing 
(NDT) in quality checking 

CO2: To learn and apply NDT in welding 

CO3: To learn to measure residual stress 

CO4: To learn different NDT techniques 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MATERIALS ENGINEERING  
 

Year 2017-2019 
 

PO PSO 
Odd/
Even 

Course name With 
Code 

CO 

PO1: To develop an ability to 
identify, understand, analyze 
the problems related to 
materials Engineering. 
 

PSO1: To learn the basics and 
advances in the field of 
characterization Techniques, Physical 
and Mechanical Metallurgy, 
Metallurgical thermodynamics, Military 
Metallurgy, Design of Materials, 
Fatigue, Fracture and Failure 
Analysis, Processing of Defence 
Components, Polymer and Composite 
technology 

Odd 
Sem 

MS 617: 
Introduction to 
Materials for 

combat 

CO1: Understand the structure and properties of 
metals and ceramics. 

CO2: To learn crystalline and non-crystalline 
materials 

CO3: Understanding the process of ceramic 
processing 

CO4:  Identify the metals and ceramics for 
defence applications. 

PO2: To be able to perform 
basics and applied research 
and present technical 
report/document. 

PSO 2: Objective of the programme is 
to provide technology oriented and 
applied knowledge in the field of 
Materials Engineering and Metallurgy, 
with focus on the DRDO requirements 

MS618: 
Advanced 

Characterization 
Techniques 

CO1: To learn structural and microstructural 
characterizations techniques 

CO2: To understand structure and microstructure 
analysis 

CO3: To learn to use spectroscopic and thermal 
analysis 

CO4: To learn thin film preparation and sputtering 

PO3: Students should be able 
to demonstrate a degree of 
mastery over the Materials 
Engineering. The mastery 
should be at a level higher than 
the requirements in the 
appropriate bachelor program 

PSO3: At the end of the programme 
the officer or student should be able to 
undertake state of the art R & D in 
Materials Development and 
Metallurgy and competitively work 
towards development of the latest 
technology in line with national 
programmes. 

MS619: 
Processing of 

Defence 
Components 

CO1: Processing of Polymers, Extrusion, 
compounding, fibre spinning, injection moulding, 
compression moulding 

CO2: Processing of ceramics- Sol-gel, solid state 
processing, compaction, moulding, sintering, 
hydrothermal, co-precipitation, refractory 
manufacturing processes, glass manufacturing 
techniques. 

CO3: Processing of Metals- Casting, Hot 
working, Cold working, Rolling, Annealing, 
Forging, Extrusion, Wire drawing, Sheet metal 
forming, Joining Techniques, Friction stir 
welding, Powder Metallurgy 

CO4: Case studies: processing of combustible 
cartridge, gun barrels, bullet proof jacket, armor 
body, high explosive squash head, aerospace air 
frame, processing of rocket casing, processing of 
propellants. 



  
MS620: 

Metallurgical 
Thermodynamics 

CO1: To learn the basics of thermodynamics of 
materials 

CO2:  To understand equilibrium in single and 
multicomponent systems 

CO3:  To learn to write free energy equations. 

CO4:  To use free energy concept to understand 
phase transformations and microstructural 
stability 

  
MS 622: 

Military Metallurgy 
I 

CO1: Covers metallic materials used in military 
applications. 

CO2: Learn Steel shell bodies and tanks..  

CO3:  Learn kinetic energy penetrators, charge 
penetrators 

CO4:  To gain practical knowledge on polishing 
and microstructure analysis 

  
AM 607: 

Mathematics for 
Engineer 

CO1: To learn linear Algebra and Principles of 
floating-point computations and rounding errors. 

CO2: To learn nonlinear systems and data fitting 
and least squares approximation.. 

CO3: To learn numerical differentiation and 
integration 

CO4: To use two Point Boundary Value 
Problems: 

  
Even 
Sem 

MS 606: 
Advanced Physical 

and Mechanical 
Metallurgy 

CO1: To understand the microstructure and 
properties of Iron-Carbon diagram, Cu, Al, Ti 

phase diagram 

CO2: To learn crystal defects and plastic 

deformation. 

CO3: To learn different strengthening 

mechanisms and mechanical testing 

CO4: To learn creep and superplasticity 

   
MS607: 

Design of 
Materials 

CO1: Understand first and second law of 
diffusion and different solution models. 

CO2: Learn phase diagrams and equilibrium in 
grain boundaries and melting. 

CO3: Learn solidification and age hardening 

CO4: Understand mechanical properties of 
ceramics and composites 

CO5 : Case studies in defence applications -  
turbine blades, bullet-proof vests, and metal 
matrix composites 



   
MS 623 Military 

Metallurgy-II 

CO1:  To learn projectiles and bomb bodies 

CO2: To learn Steel and Aluminum alloys armour 

CO3: To know Metals and alloys used in military 
bridge 

CO4: To understand the effect of impact on 
mechanical properties and penetration effect 

   

MS608: 
Fatigue, Fracture 

and Failure 
Analysis 

CO1: To understand the dynamic behavior of the 
materials. 

CO2: Usefulness of tools and techniques of 
seven quality control. 

CO3: Understand the effect of stress state on the 
mechanical properties of the metals and alloys 

CO4: Failure analysis of metals and alloys 

   

MS 610: 
Materials for 

Hostile 
Environments 

CO1: Understand the high temperature 
degradation process. 

CO2: Design materials for high temperature 
applications 

CO3:   To learn the processing of superalloys 

CO4:  To learn and use powder metallurgy to 
process high temperature materials. 

   
MS612 

Non Destructive 
Evaluation 

CO1:  To learn the use of non-destructive testing 
(NDT) in quality checking 

CO2: To learn and apply NDT in welding 

CO3: To learn to measure residual stress 

CO4: To learn different NDT techniques 

   
MS 628  

Heat treatment of 
Metals and Alloys 

CO1:  To learn different heat treatment process 

CO2: To understand heat treatment process of 
steel 

CO3: To understand heat treatment process of 
aluminium alloys 

CO4: To understand heat treatment process of 
Titanium and Magnesium alloys 

   

MS 624  
Corrosion and 

Control of Defence 
Components 

CO1:  To know about galvanic cell and standard 
electrode potential   

CO2: To learn pitting and passivation 

CO3: To learn general methods of corrosion 
prevention 

CO4: To learn antifouling and thermal barrier 
coating 

 
 



DEPARTMENT OF MATERIALS ENGINEERING  
 

Year 2016-2018 
 

PO PSO 
Odd/
Even 

Course name With 
Code 

CO 

PO1: To develop an ability to 
identify, understand, analyze 
the problems related to 
materials Engineering. 
 

PSO1: To learn the basics and 
advances in the field of 
characterization Techniques, Physical 
and Mechanical Metallurgy, 
Metallurgical thermodynamics, Military 
Metallurgy, Design of Materials, 
Fatigue, Fracture and Failure 
Analysis, Processing of Defence 
Components, Polymer and Composite 
technology 

Odd 
Sem 

MS 617: 
Introduction to 
Materials for 

combat 

CO1: Understand the structure and properties of 
metals and ceramics. 

CO2: To learn crystalline and non-crystalline 
materials 

CO3: Understanding the process of ceramic 
processing 

CO4:  Identify the metals and ceramics for 
defence applications. 

PO2: To be able to perform 
basics and applied research 
and present technical 
report/document. 

PSO 2: Objective of the programme is 
to provide technology oriented and 
applied knowledge in the field of 
Materials Engineering and Metallurgy, 
with focus on the DRDO requirements 

MS618: 
Advanced 

Characterization 
Techniques 

CO1: To learn structural and microstructural 
characterizations techniques 

CO2: To understand structure and microstructure 
analysis 

CO3: To learn to use spectroscopic and thermal 
analysis 

CO4: To learn thin film preparation and sputtering 

PO3: Students should be able 
to demonstrate a degree of 
mastery over the Materials 
Engineering. The mastery 
should be at a level higher than 
the requirements in the 
appropriate bachelor program 

PSO3: At the end of the programme 
the officer or student should be able to 
undertake state of the art R & D in 
Materials Development and 
Metallurgy and competitively work 
towards development of the latest 
technology in line with national 
programmes. 

MS619: 
Processing of 

Defence 
Components 

CO1: Processing of Polymers, Extrusion, 
compounding, fibre spinning, injection moulding, 
compression moulding 

CO2: Processing of ceramics- Sol-gel, solid state 
processing, compaction, moulding, sintering, 
hydrothermal, co-precipitation, refractory 
manufacturing processes, glass manufacturing 
techniques. 

CO3: Processing of Metals- Casting, Hot 
working, Cold working, Rolling, Annealing, 
Forging, Extrusion, Wire drawing, Sheet metal 
forming, Joining Techniques, Friction stir 
welding, Powder Metallurgy 

CO4: Case studies: processing of combustible 
cartridge, gun barrels, bullet proof jacket, armor 
body, high explosive squash head, aerospace air 
frame, processing of rocket casing, processing of 
propellants. 



  
MS620: 

Metallurgical 
Thermodynamics 

CO1: To learn the basics of thermodynamics of 
materials 

CO2:  To understand equilibrium in single and 
multicomponent systems 

CO3:  To learn to write free energy equations. 

CO4:  To use free energy concept to understand 
phase transformations and microstructural 
stability 

  
MS 621: 

Military Metallurgy 
I 

CO1: Covers metallic materials used in military 
applications. 

CO2: Learn Steel shell bodies and tanks..  

CO3:  Learn kinetic energy penetrators, charge 
penetrators 

CO4:  To gain practical knowledge on polishing 
and microstructure analysis 

  
AM 607: 

Mathematics for 
Engineer 

CO1: To learn linear Algebra and Principles of 
floating-point computations and rounding errors. 

CO2: To learn nonlinear systems and data fitting 
and least squares approximation.. 

CO3: To learn numerical differentiation and 
integration 

CO4: To use two Point Boundary Value 
Problems: 

  
Even 
Sem 

MS 606: 
Advanced Physical 

and Mechanical 
Metallurgy 

CO1: To understand the microstructure and 
properties of Iron-Carbon diagram, Cu, Al, Ti 

phase diagram 

CO2: To learn crystal defects and plastic 

deformation. 

CO3: To learn different strengthening 

mechanisms and mechanical testing 

CO4: To learn creep and superplasticity 

   
MS607: 

Design of 
Materials 

CO1: Understand first and second law of 
diffusion and different solution models. 

CO2: Learn phase diagrams and equilibrium in 
grain boundaries and melting. 

CO3: Learn solidification and age hardening 

CO4: Understand mechanical properties of 
ceramics and composites 

CO5 : Case studies in defence applications -  
turbine blades, bullet-proof vests, and metal 
matrix composites 



   
MS 623 Military 

Metallurgy-II 

CO1:  To learn projectiles and bomb bodies 

CO2: To learn Steel and Aluminum alloys armour 

CO3: To know Metals and alloys used in military 
bridge 

CO4: To understand the effect of impact on 
mechanical properties and penetration effect 

   

MS608: 
Fatigue, Fracture 

and Failure 
Analysis 

CO1: To understand the dynamic behavior of the 
materials. 

CO2: Usefulness of tools and techniques of 
seven quality control. 

CO3: Understand the effect of stress state on the 
mechanical properties of the metals and alloys 

CO4: Failure analysis of metals and alloys 

   

MS 610: 
Materials for 

Hostile 
Environments 

CO1: Understand the high temperature 
degradation process. 

CO2: Design materials for high temperature 
applications 

CO3:   To learn the processing of superalloys 

CO4:  To learn and use powder metallurgy to 
process high temperature materials. 

   
MS612 

Non Destructive 
Evaluation 

CO1:  To learn the use of non-destructive testing 
(NDT) in quality checking 

CO2: To learn and apply NDT in welding 

CO3: To learn to measure residual stress 

CO4: To learn different NDT techniques 

   
MS 628  

Heat treatment of 
Metals and Alloys 

CO1:  To learn different heat treatment process 

CO2: To understand heat treatment process of 
steel 

CO3: To understand heat treatment process of 
aluminium alloys 

CO4: To understand heat treatment process of 
Titanium and Magnesium alloys 

   

MS 624  
Corrosion and 

Control of Defence 
Components 

CO1:  To know about galvanic cell and standard 
electrode potential   

CO2: To learn pitting and passivation 

CO3: To learn general methods of corrosion 
prevention 

CO4: To learn antifouling and thermal barrier 
coating 

 
 



DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 
M.Tech. (Cyber Security) 

 

PO PSO Odd/Even 
Course name 

With Code 
CO 

PO1: The M.Tech. Computer 
Science and Engineering 
aims at developing an ability 
in students to independently 
carry out research 
/investigation and 
development work to solve 
practical problems 

PSO1: The M. 
Tech. Computer 
Science and 
Engineering aims 
at developing 
skilled 
knowledgeable 
Human task force 
in the field of Cyber 
Security, catering 
the needs of 
defence, social and 
DRDO 
requirements 

Odd 
Semester 

CE660 
Advanced 
Computer 
Networks 

CO1: Student will be able to examine & Identify network 
application models, architectures 

CO2: Student will be able to analyse the network parameters, 
protocols in each layer for network applications. 

CO3: Student will be able to analyse the network traffic and nature 
of protocol execution. 

CO4: Student will be able to perform network audit & report, and 
apply knowledge to engineering & designing the networks. 

PO2: The M.Tech. Computer 
Science and Engineering 
aims at developing an ability 
in students to write and 
present a substantial 
technical report/document 

CE662 
Operating 
System 
Security 

CO1: Examine the security mechanisms in earlier implemented 
secure OS and identify the challenges in building a secure OS. 

CO2: Analyse and Assess the security mechanisms in the 
contemporary commercial OS. 

CO3: Differentiate the distinct approaches to building secure 
operating systems based on the security goals & Using VM 

CO4: Analyse the Security vulnerability at Kernel code level and 
implement the prevention mechanism. 

PO3: The M.Tech. Computer 
Science and Engineering 
students should be able to 
demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in the 
appropriate bachelor 
program 

 
CE663 
Applied 

Cryptography 

CO1: Students are able to understand and analyse Private keys 
encryption schemes 

CO2: Public keys encryption schemes and able to perform the 
cryptanalysis 

CO3: Students are able to understand and design new schemes 
for information security 

CO4: Students are able to understand and design new schemes 
for end users authentication & secure Communication 

  

CE665 
Security 

Standards and 
Audits 

CO1: Students will be able to understand and apply information 
and computer security along with various countermeasures. 
(PO1, PO3, PSO1) 

CO2: Students will be able to understand and apply information 
security management concepts and ISMS policies required for an 
organization. (PO1,PO2, PO3, PSO1) 



CO3: Students will be able to understand the importance of 
implementation of computer security standards like TCSEC, 
ITSEC, Secure coding. (PO1, PO3, PSO1) 

CO4: Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber and information 
security domain. (PO1, PO2, PO3, PSO1, PSO2) 

  
CE680 

Data Mining 
Techniques 

CO1: Students will be able to understand the methods and 
procedures in Data Mining 

CO2: Students will be able to analyse different Data Mining 
Techniques 

CO3: Students can practically demonstrate or articulate various 
Data Mining and Learning algorithms (PO1, PO3, PSO1, PSO2) 

CO4: Students will be able to solve the real-time case-studies 
available on benchmarked repositories (PO1, PO2, PO3, PSO1, 
PSO2) 

  

Even 
Semester 

CE664 
Network 
Security 

CO1: Students will be able to understand and apply Network 
security Concepts along with various countermeasures. (PO1, 
PO3, PSO1) 

CO2: Students will be able to understand and apply Network 
Security concepts, hardware, software, standards and policies 
required for an organization. (PO1,PO2, PO3, PSO1) 

CO3: Students will be able to understand the importance of 
implementation of Network Security protocols, Devices, policies. 
(PO1, PO3, PSO1) 

CO4: Students will be capable of applying their knowledge and 
skills to solve engineering problems in Network Security. (PO1, 
PO2, PO3, PSO1, PSO2) 

  

CE682 
Secure 

Software 
Engineering 

CO1: Students are able to understand security requirements, 
Security policies, UML modelling of the Systems (PO1 & PO2, 
PSO1) 

CO2: Students are able to understand Fundamentals of 
developing secure systems. (PO1, PO2, PSO1) 

CO3: Students are able to design dynamic root of trust for secure 
systems (PO1, PO3, PSO1) 

CO4: Students are able to exploit software attestation to provide 
trusted execution environment (PO1, PO2, PO3, PSO1) 

  

CE69C 
Ethical 

Hacking and 
Penetration 

Testing 

CO1: Students will be able to understand and apply ethical 
hacking concepts, passive gathering attacks. (PO1, PO3, PSO1) 

CO2: Student will learn how to carry active information gathering 
attacks; how intruders escalate privilege, and how various kinds 
of other attacks like Network Intrusion, DDOS, and Malware 



attacks, Session Hijacking etc. are carried out successfully by 
attackers. (PO1,PO2, PO3, PSO1) 

CO3: Students will learn how to hack systems and apply 
knowledge to carry out vulnerability assessment, penetration 
testing and suggest countermeasures to improve security. (PO1, 
PO2, PO3, PSO1) 

CO4: Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber security and 
penetration testing domain. (PO1, PO2, PO3, PSO1, PSO2) 

  
CE684 
Digital 

Forensics 

CO1: Students will be able to understand the standard 
procedures of Digital Forensics required for Cyber Crime 
Investigation. 

CO2: Students will be able to apply proper commands and 
procedures required for digital investigation. (PO1,PO2, PO3, 
PSO1) 

CO3: Students can practically demonstrate or articulate the 
suspicious activity/artifacts extraction w.r.t. from the digital 
evidence. (PO1, PO3, PSO1) 

CO4: Students will be able to solve the real-time case studies 
available on benchmarked repositories (PO1, PO2, PO3, PSO1, 
PSO2) 

  

CE669 
Reverse 

Engineering 
and Malware 

Analysis 

CO1: Reverse engineer a binary executable file in an 
understandable form. 

CO2: Detect the vulnerabilities in the executable code. 

CO3: Identify the different types of malware analysis methods to 
recognize the binary with evasive, anti-reversing mechanism. 

CO4: Perform code analysis and recognize common malware 
characteristics. Setup an environment for malware analysis and 
perform runtime analysis. Understand and trace process 
execution on a system. 

  

CE668 
Ethical 

Hacking and 
Cyber Laws 

CO1: Students will be able to understand and apply ethical 
hacking concepts, passive gathering attacks. (PO1, PO3, PSO1) 

CO2: Student will learn how to carry active information gathering 
attacks; how intruders escalate privilege, and how various kinds 
of other attacks like Network Intrusion, DDOS, and Malware 
attacks, Session Hijacking etc. are carried out successfully by 
attackers. (PO1,PO2, PO3, PSO1) 

CO3: Students will learn how to hack systems and apply 
knowledge to carry out vulnerability assessment, penetration 
testing and suggest countermeasures to improve security. (PO1, 
PO2, PO3, PSO1) 



CO4: Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber security and 
penetration testing domain. (PO1, PO2, PO3, PSO1, PSO2) 

  

 

CE694 
Big Data 

Analysis and 
Algorithms 

CO1: Student will be able to examine and identify Data Models 
for various applications 

CO2: Student will be able to apply data abstraction & 
normalisation techniques to handle volume and veracity 

CO3: Student will be able to analyse & apply multi-dimensional 
data models for complex scenarios 

CO4: Student will be able to propose solutions using various data 
models to cater special application requirements & to form a base 
to apply Data Mining & AIML techniques. 

  
CE700 

Quantum 
Computing 

CO1: Student will be able to examine & Identify Quantum Suitable 
application models, Quantum Operations 

CO2: Student will be able to analyse the Programming 
environments available, compare, conduct experiments to suit 
applications 

CO3: Student will be able to analyse the results generated by the 
quantum machines and nature of executions. 

CO4: Student will be able to perform work audit & report, and 
apply knowledge to engineering & designing the networks to 
support ML techniques and security algorithms. 

  

CE70A 
Formal 

Specification 
and 

Verification of 
Programmes 

CO1: Have knowledge of soundness, correctness of static 
analysis. 
Understand use of Logic as a formal language for specifications 
of system. 

CO2: Use symbolic execution and main verification techniques in 
model checking 

CO3: Represent program in formal language and Verify simple 
program, systems 

CO4: Identify the challenges in deploying these systems in 
practice and solution strategies for them 



  
CE699 

Internet of 
Things 

CO1: Students will be able to understand the scope of 
applications, architectures & communication models of IoTs 

CO2: Students will be able to analyse the various components of 
CPS . (PO1, PO2, PO3, PSO1) 

CO3: Students will apply & analyse the various standards & 
prototype to weigh the pros & cons. (PO1, PO3, PSO1) 

CO4: Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber and information 
security domain along with scope to apply AIML. (PO1, PO2, 
PO3, PSO1, PSO2) 

  

CE695 
Cyber Physical 

and Self 
Organising 
Systems 

CO1: Students will be able to understand the scope of 
applications of CPS. 

CO2: Students will be able to analyse the various components of 
CPS 

CO3: Students will apply mechanisms to enable autonomous and 
self-organising techniques 

CO4: Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber and information 
security domain along with scope to apply AIML. (PO1, PO2, 
PO3, PSO1, PSO2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 
M.Tech. (Artificial Intelligence) 

 

PO PSO Odd/Even 
Course name 

With Code 
CO 

PO1: The M.Tech. Computer 
Science and Engineering 
aims at developing an ability 
in students to independently 
carry out research 
/investigation and 
development work to solve 
practical problems 

The M. Tech. 
Computer 
Science and 
Engineering 
aims at 
developing 
skilled 
knowledgeable 
Human task 
force in the field 
of Artificial 
Intelligence, 
catering the 
needs of 
defence, social 
and DRDO 
requirements. 

Odd 
Semester 

CE696A 
Artificial 

Intelligence & 
DSS 

CO1: Students will be able to understand the methods and 
procedures in AI 

CO2: Students will be able to analyse different AI & ML Techniques 

CO3: Students can practically demonstrate or articulate various 
Learning algorithms (PO1, PO3, PSO1, PSO2) 

CO4: Students will be able to solve the real-time case-studies 
available on benchmarked repositories (PO1, PO2, PO3, PSO1, 
PSO2) 

PO2: The M.Tech. Computer 
Science and Engineering 
aims at developing an ability 
in students to write and 
present a substantial 
technical report/document 

CE604 
Computational 

Intelligence 

CO1: Students will be able to understand Computational intelligence 
paradigms and various Supervised, unsupervised classification and 
regression analysis methods. (PO1, PO2, PO3, PSO2) 

CO2: Students will be able to understand various CI algorithms like 
ANN, GA, Swarm Intelligence and analyse their applications in real 
world (PO1, PO2, PO3, PSO2) 

CO3: Students will be able to understand advanced CI algorithms and 
techniques like Fuzzy Systems, Multi-objective Optimization, Ant 
Colony Optimization etc. (PO1, PO2, PO3, PSO2) 

CO4: Students will be capable of applying their CI knowledge and 
skills to solve engineering problems in various domains. (PO1, PO2, 
PO3, PSO1, PSO2) 

PO3: The M.Tech. Computer 
Science and Engineering 
students should be able to 
demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in the 
appropriate bachelor 
program 

 
CE615A 
Intelligent 
Algorithms 

CO1: Student will be able to understand with survey all the basics of 
algorithms design techniques 

CO2: Student will be able to apply the learnings to solve the problems 
using appropriate design techniques 

CO3: Student will be able to analyse the learnings to estimate the 
performance of various algorithms design techniques 

CO4: Apply.  Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber and information security 
domain along with scope to apply AIML. (PO1, PO2, PO3, PSO1, 
PSO2) 

  CE634 
CO1: Students will be able to understand and apply NLP Concepts. 
(PO1, PO3, PSO1) 



Natural 
Language 
Processing 

CO2: Students will be able to understand and apply NLP concepts 
and tools required for an organization. (PO1,PO2, PO3, PSO1) 

CO3: Students will be able to understand the importance of 
implementation of NLP. (PO1, PO3, PSO1) 

CO4: Students will be capable of applying their knowledge and skills 
to solve engineering problems in Natural Language Processing 
domain. (PO1, PO2, PO3, PSO1, PSO2) 

  

Even 
Semester 

CE631 
Deep Learning 

CO1: Students will be able to understand the methods and 
procedures in DL 

CO2: Students will be able to analyse different ML & DL Techniques 

CO3: Students can practically demonstrate or articulate various Deep 
Learning algorithms and architectures (PO1, PO3, PSO1, PSO2) 

CO4: Students will be able to solve the real-time case-studies 
available on benchmarked repositories (PO1, PO2, PO3, PSO1, 
PSO2) 

  

CE694 
Big Data 

Analysis and 
Algorithms 

CO1: Student will be able to examine and identify Data Models for 
various applications 

CO2: Student will be able to apply data abstraction & normalisation 
techniques to handle volume and veracity 

CO3: Student will be able to analyse & apply multi-dimensional data 
models for complex scenarios 

CO4: Student will be able to propose solutions using various data 
models to cater special application requirements & to form a base to 
apply Data Mining & AIML techniques. 

  
CE632 

Computer 
Vision 

CO1: Students will be able to understand and apply image processing 
techniques including filtering operations, thresholding techniques, 
edge detection techniques etc. (PO1, PO2, PO3, PSO2) 

CO2: Students will be able to understand and extract image features 
using techniques like corner and interest point detection, shape 
analysis, fourier descriptors, Ransac, GHT etc. (PO1, PO2, PO3, 
PSO2) 

CO3: Students will be able to understand and learn how the extracted 
features can be used to solve problems in various computer vision 
related applications.   (PO1, PO2, PO3, PSO2) 

CO4: Students will be capable of applying their knowledge and skills 
to solve engineering problems in computer vision related domain. 
(PO1, PO2, PO3, PSO2) 

  
CE630 

Virtual Reality 
CO1: Students will be able to understand and apply Virtual Reality 
Concepts along with various applications. (PO1, PO3, PSO1) 



CO2: Students will be able to understand and apply Virtual Reality 
concepts, hardware, software, standards and policies required for 
various applications. (PO1,PO2, PO3, PSO1) 

CO3: Students will be able to understand the importance of 
implementation of Virtual Reality Systems, Applications with Benefits 
and limitations (PO1, PO3, PSO1) 

CO4: Students will be capable of applying their knowledge and skills 
to solve engineering problems in Virtual Reality. (PO1, PO2, PO3, 
PSO1, PSO2) 

  
CE680 

Data Mining 
Techniques 

CO1: Students will be able to understand the methods and 
procedures in Data Mining 

CO2: Students will be able to analyse different Data Mining 
Techniques 

CO3: Students can practically demonstrate or articulate various Data 
Mining and Learning algorithms (PO1, PO3, PSO1, PSO2) 

CO4: Students will be able to solve the real-time case-studies 
available on benchmarked repositories (PO1, PO2, PO3, PSO1, 
PSO2) 

  

CE695 
Cyber Physical 

and Self 
Organising 
Systems 

CO1: Students will be able to understand the scope of applications of 
CPS. 

CO2: Students will be able to analyse the various components of CPS 

CO3: Students will apply mechanisms to enable autonomous and self-
organising techniques 

CO4: Students will be capable of applying their knowledge and skills 
to solve engineering problems in cyber and information security 
domain along with scope to apply AIML. (PO1, PO2, PO3, PSO1, 
PSO2) 

  
CE699 

Internet of 
Things 

CO1: Students will be able to understand the scope of applications, 
architectures & communication models of IoTs 

CO2: Students will be able to analyse the various components of 
CPS. (PO1, PO2, PO3, PSO1) 

CO3: Students will apply & analyse the various standards & prototype 
to weigh the pros & cons. (PO1, PO3, PSO1) 

CO4: Students will be capable of applying their knowledge and skills 
to solve engineering problems in cyber and information security 
domain along with scope to apply AIML. (PO1, PO2, PO3, PSO1, 
PSO2) 

 
 
 
 



DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 
M.Tech in Computer Science 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: The M.Tech. Computer 
Science and Engineering 
aims at developing an ability 
in students to independently 
carry out research 
/investigation and 
development work to solve 
practical problems 

PSO1: The M Tech 
Computer Science and 
Engineering aims at 
developing skilled 
knowledgeable Human 
task force in the field of 
Cyber Security, catering 
the needs of defence, 
social and DRDO 
requirements 

 CE 615A 

CO1 : Student will be able to understand with survey all the basics 
of algorithms design techniques 

CO2 : Student will be able to apply the learnings to solve the 
problems using appropriate design techniques 

CO3 : Student will be able to analyse the learnings to estimate 
the performance of various algorithms design techniques 

CO4: Apply.  Students will be capable of applying their knowledge 
and skills to solve engineering problems in cyber and information 
security domain along with scope to apply AIML. (PO1, PO2, 
PO3, PSO1, PSO2) 

PO2: The M.Tech. Computer 
Science and Engineering 
aims at developing an ability 
in students to write and 
present a substantial 
technical report/document 

PSO2: The MTech 
Computer Science and 
Engineering aims at 
developing skilled 
knowledgeable Human 
task force in the field of 
Artificial Intelligence, 
catering the needs of 
defence, social and DRDO 
requirements.  

 
CE660 
(ACN) 

CO1 : Student will be able to examine & Identify network 
application models, architectures  

CO2 : Student will be able to analyse the network parameters, 
protocols in each layer for network applications.  

CO3 : Student will be able to analyse the network traffic and 
nature of protocol execution. 

CO4 : Student will be able to perform network audit & report, and 
apply knowledge to engineering & designing the networks. 

PO3: The M.Tech. Computer 
Science and Engineering 
students should be able to 
demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in the 
appropriate bachelor 
program 

  CE662 

CO1 : Examine the security mechanisms in earlier implemented 
secure OS and identify the challenges in building a secure OS. 

CO2 : Analyse and Assess the security mechanisms in the 
contemporary commercial OS. 

CO3 : Differentiate the distinct approaches to building secure 
operating systems based on the security goals & Using VM 

CO4 : Analyse the Security vulnerability at Kernel code level and 
implement the prevention mechanism.  

   CE663 
CO1 :Students are able to understand and analyse Private keys 
encryption schemes  



CO2 :Public keys encryption schemes and able to perform the 
cryptanalysis 

CO3 :Students are able to understand and design new schemes 
for information security 

CO4 :Students are able to understand and design new schemes 
for end users authentication & secure Communication 

   CE665 

CO1 :Students will be able to understand and apply information 
and computer security along with various countermeasures. 
(PO1, PO3, PSO1) 

CO2 :Students will be able to understand and apply information 
security management concepts and ISMS policies required for an 
organization. (PO1,PO2, PO3, PSO1) 

CO3 :Students will be able to understand the importance of 
implementation of computer security standards like TCSEC, 
ITSEC, Secure coding. (PO1, PO3, PSO1) 

CO4 : Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber and information 
security domain. (PO1, PO2, PO3, PSO1, PSO2) 

   CE669 

CO1 : Reverse engineer a binary executable file in 
understandable form. 

CO2: Detect the vulnerabilities in the executable code. 

CO 3: Identify the different types of malware analysis methods to 
recognize the binary with evasive, anti-reversing mechanism. 

CO 4: Perform code analysis and recognize common malware 
characteristics. Setup an environment for malware analysis and 
perform runtime analysis. Understand and trace process 
execution on a system. 

   CE680 

CO 1: Students will be able to understand the methods and 
procedures in Data Mining  

CO 2 :Students will be able to analyse different Data Mining 
Techniques 

CO 3 :Students can practically demonstrate or articulate various 
Data Mining and Learning algorithms (PO1, PO3, PSO1, PSO2) 

CO 4: Students will be able to solve the real-time case-studies 
available on benchmarked repositories (PO1, PO2, PO3, PSO1, 
PSO2) 

   CE682 
CO 1:Students are able to understand security requirements, 
Security policies, UML modelling of the Systems (PO1 & PO2, 
PSO1) 



CO 2 : Students are able to understand Fundamentals of 
developing secure systems. (PO1, PO2, PSO1) 

CO 3 :  Students are able to design dynamic root of trust for 
secure systems (PO1, PO3, PSO1) 

CO 4: Students are able to exploit software attestation to provide 
trusted execution environment  (PO1, PO2, PO3, PSO1) 

   CE684 

CO 1 : Students will be able to understand the standard 
procedures of Digital Forensics required for Cyber Crime 
Investigation. 

CO 2 : Students will be able to apply proper commands and 
procedures required for digital investigation. (PO1,PO2, PO3, 
PSO1) 

CO 3 :Students can practically demonstrate or articulate the 
suspicious activity/artifacts extraction w.r.t. from the digital 
evidence. (PO1, PO3, PSO1) 

CO 4 : Students will be able to solve the real-time case-studies 
available on benchmarked repositories (PO1, PO2, PO3, PSO1, 
PSO2) 

   
CE694 
(BDAA) 

CO 1 :Student will be able to examine and identify Data Models 
for various applications 

CO 2 : Student will be able to apply data abstraction & 
normalisation techniques to handle volume and veracity 

CO 3 :Student will be able to analyse & apply multi-dimensional 
data models for complex scenarios 

CO 4 :Student will be able to propose solutions using various data 
models to cater special application requirements & to form a base 
to apply Data Mining & AIML techniques. 

   
CE695 
(CPS) 

CO 1:Students will be able to understand the scope of 
applications of CPS. 

CO  2 : Students will be able to analyse the various components 
of CPS 

CO 3: Students will apply mechanisms to enable autonomous and 
self-organising techniques 

CO 4 :  Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber and information 
security domain along with scope to apply AIML. (PO1, PO2, 
PO3, PSO1, PSO2) 

   
CE699 
(IoT) 

CO 1 :Students will be able to understand the scope of 
applications, architectures & communication models of IoTs 

CO 2 : Students will be able to analyse the various components 
of CPS . (PO1, PO2, PO3, PSO1) 



CO 3: Students will apply & analyse the various standards & 
prototype to weigh the pros & cons. (PO1, PO3, PSO1) 

CO 4 :Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber and information 
security domain along with scope to apply AIML. (PO1, PO2, 
PO3, PSO1, PSO2) 

   CE69C 

CO 1 :Students will be able to understand and apply ethical 
hacking concepts, passive gathering attacks. (PO1, PO3, PSO1) 

CO  2 :Student will learn how to carry active information gathering 
attacks; how intruders escalate privilege, and how various kinds 
of other attacks like Network Intrusion, DDOS, and Malware 
attacks, Session Hijacking etc. are carried out successfully by 
attackers. (PO1,PO2, PO3, PSO1) 

CO 3 :Students will learn how to hack systems and apply 
knowledge to carry out vulnerability assessment, penetration 
testing and suggest countermeasures to improve security. (PO1, 
PO2, PO3, PSO1) 

CO 4 :Students will be capable of applying their knowledge and 
skills to solve engineering problems in cyber security and 
penetration testing domain. (PO1, PO2, PO3, PSO1, PSO2) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF AEROSPACE ENGINEERING   
M.Tech in Aerospace Engineering – 2021-22 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems 

PSO1: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Guided Weapons, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Odd 
Sem 

Aerospace 
Propulsion  

(AE 601) 

CO1: Classify, Understand and Analyse Thermal Propulsion System. 

CO2: Analyse flow through ducted systems under the influence of shocks, 
friction and heat transfer. 

CO3: Analyse and evaluate the performance of various propulsion system 
components such as Propellers, Air Intakes, 

CO4: Compressors, Combustor, Turbines, Afterburner, Nozzle 

CO5: Analyse and evaluate the performance of a Propulsion System for a given 
operational requirement 

CO6: Design a Propulsion System for a given Flight Condition and Mission 
Parameters. 

PO2: An ability to write 
and present a 
substantial technical 
report/document 

PSO2: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Manned & Unmanned 
Aerial Systems, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Aerodynamics 
(AE 602) 

CO1: Derive the governing equations of fluid flow. Understand the concept of 
vorticity, stream function, and potential function. Formulate the potential flow 
problems over circular cylinder. 

CO2: Derive airfoils and wing theories.  Solve various practical problems on 
aerodynamic characteristics of airfoils and wings. 

CO3: Derive shock relations and solve various normal shock, oblique shock 
and expansion waves problems encountered in aerodynamics. Understand the 
basics of hypersonic flow. 

CO4: Solve problems on aerodynamic characteristics of Aerospace Vehicle 

CO5: Conduct experiments: 1. On flow visualization 2. On aerodynamic 
characteristics of aerospace vehicles 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

Flight 
Mechanics  
(AE 605) 

CO1: Concept of Standard Atmosphere. Derivation of Hydrostatic Equation. 
Concept of density, pressure and temperature altitudes. Starting from first 
principle be able to derive the equations of motion of aircraft, thrust and power 
required and available, Max & Min velocity in Level accelerated flight. 
Evaluating thrust and power required, Max & Min velocity, Parasite and Induced 
Drag Coefficients, Aerodynamic Efficiency in Level Unaccelerated flight at 
altitudes. 

CO2: Be able to analyse and derive the equations of turning performance, 
Gliding, Climbing performance, Range and Endurance, Takeoff and Landing. 
Evaluating max Range and Endurance, Gliding angle for max ground range, 
climb rate, Runway length required based on given aircraft data. 

CO3: To be able to understand concept of equilibrium, stability and control and 
be able to clearly differentiate between them.  Understand concept of static and 
dynamic stability, cross coupling, Dihedral effect.  Derive equations for static 
Longitudinal, Lateral and Directional stability and control, Neutral Point, Static 



Margin.  Evaluating Static Longitudinal Stability, Lateral and Dynamic Stability, 
Neutral Point, Static Margin from given aircraft  
Data. 

CO4: Evaluating wing, tail sizes and their aerodynamic and geometric 
parameters. 

CO5: Evaluating rudder, elevator, aileron sizes and their aerodynamic and 
geometric parameters. Analysing the concept of Dynamic stability, 
aerodynamic damping, stability derivatives. 

  

Navigation 
Guidance and 

Control  
(AE 603) 

CO1: Understanding of navigation systems (Radar, INS, GPS) and principles 
of operation. 

CO2: Understanding of basic of missile guidance theory and its applications. 
Comparison between empirical and modern missile guidance laws.    

CO3: Analysis and design of LTI control system. Introduction of state space 
model analysis. 

  
Aerospace 
Structures  
(AE 604) 

CO1: Understanding requirements of aerospace structural materials and 
stress-strain characteristics. 
Analysis of pressure vessels. Evaluating bending, shear and torsion of thin-
walled members. 

CO2: Analysing buckling of columns, plates and cylinders. 

CO3: Analysis of composite structures.  Analysis of aircraft & UAV structures.   
Analysing airframe loads, vibration and Fatigue 

CO4: Understanding general requirements for missile structures; analysing 
various load carrying members in missile structures; analysing different types 
of construction- monocoque, semi-monocoque, truss, corrugated shells. 

CO5: Missile load analysis. Missile stress analysis. 

 

Even 
Seme
ster 

UAV Design 
(AE 608) 

CO1: Understand the terminology, analyse and create requirements and 
evaluate different certification approaches for aircrafts and UAVs. 

CO2: Analyse and evaluate airworthiness of aircrafts and UAVs. Analyse, 
evaluate and create Handling qualities and Maneuverability requirements. 

CO3: Understand Aircraft and UAV design process, project life cycles, stages 
of aircraft design and be able to create an Aircraft/UAV design process applying 
these. 

CO4: Understand and apply initial sizing, aerodynamics, structure and 
propulsion principles to create an aircraft/UAV Design using systems 
engineering approach. 

CO5: Analyse and create ground and flight-testing procedures for aircrafts and 
UAVs. Be able to create design approaches for reliability. 

 
Experimental 

Aerodynamics 
(AE 612) 

CO1: Understand the importance of experimental study in aerodynamics.  
Design the experiments. 

CO2: Understand different type of wind tunnels. Also, should be able to operate 
Subsonic Wind Tunnel and Hypersonic Table Top Shock Tunnel.  Calibrate 
these wind tunnels. 



CO3: Use different pressure probes (Pitot-static probe, Pitot probe, 3-Hole 
probe, 5-Hole probe), Micromanometers, Hot-wire Anemometer (HWA) and 
Particle Image Velocimetry (PIV) 

CO4: Understand the different flow visualization techniques.  Conduct 
visualization experiments over different models in Subsonic Wind Tunnel and 
Hypersonic Table Top Shock Tunnel.   

CO5: Use wind tunnel balance and to acquire force and moments of different 
Aircraft / UAV/Missile models. 

 
Flight 

Instrumentation  
(AE 606) 

CO1: Understanding concepts of sensors, instruments, and measurement 
systems. 

CO2: Understanding the principles of measurement of physical quantities such 
as pressure, force, altitude, temperature, flow, strain and vibration, and angle 
of attack.  Understanding the working principles of inertial sensors: gyroscope 
and accelerometer with recent advancements therein. 

CO3: Concepts of operational amplifiers, instrumentation and charge 
amplifiers.  Understanding the working principles of Analog to digital and digital 
to analog converters. Data acquisition system. 

CO4:  Understanding concepts of Signal transmission by analog and digital 
means, methods of modulation and demodulation, multiplexing time division 
and frequency division.  Understanding and analysing the design and 
configuration of telemetry systems and trajectory tracking devices such as 
Electro-optic tracking systems. 

CO5: Understanding the working principles of Thermal imagining system, 
scanning techniques, detectors and range analysis and multi sensor data 
fusion for trajectory analysis. 

 
Missile 

Propulsion  
(AE 607) 

CO1: Understanding momentum theory.  Derivation of thrust equation and 
specific impulse. Evaluating thermal, propulsive & overall efficiency of 
propulsion systems. 

CO2: Concepts and evaluation of equation of state, internal energy, enthalpy 
& entropy of an ideal gas. Concepts of laws of conservation of mass, 
momentum and energy. Understanding wave equation and velocity of sound.  
Evaluating one-dimensional problem of gas dynamics. Understanding and 
analysing flow across shock waves and expansion waves. Analysing flow 
through Nozzles & Diffusers 

CO3: Concepts, understanding and analysis of stoichiometry, absolute 
enthalpy, enthalpy of formation, chemical equilibrium, Gibbs function, Adiabatic 
Flame Temperature, Rayleigh and Fanno flows. Conduction, convection & 
radiation heat transfer processes in one-dimensional gas flows. 

CO4: Evaluating performance parameters of rockets (Specific Impulse, Thrust 
Coefficient, Characteristic Velocity, Effective Exhaust Velocity, Characteristic 
Length, Residence Time).   
Evaluation of chemical composition of combustion products and chamber 
temperature. 



Evaluating burning rate of solid propellants under steady-state and transient 
conditions.  Calculation of equilibrium chamber pressure under steady-state 
and transient conditions. 
Evaluating stability condition for steady-state operation of solid rocket motor. 

CO5: Design of liquid propellant engines (Propellant feed systems, Propellant 
tanks, Tank pressurization, Turbopumps, Engine integration). 

 

Guidance and 
Control of 
Aerospace 
Vehicles  
(AE 609) 

CO1: Derivation equation of motion of rigid body. 

CO2: Design of UAV autopilots based on classical control. 

CO3: Understanding and use of servo systems. 

CO4: Comparative study of empirical and modern missile guidance laws. 

CO5: Understanding of inertial sensors and data fusion. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF AEROSPACE ENGINEERING   
M.Tech in Aerospace Engineering – 2020-21 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems 

PSO1: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Guided Weapons, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Odd 
Sem 

Aerospace 
Propulsion  

(AE 601) 

CO1: Classify, Understand and Analyse Thermal Propulsion System. 

CO2: Analyse flow through ducted systems under the influence of shocks, 
friction and heat transfer. 

CO3: Analyse and evaluate the performance of various propulsion system 
components such as Propellers, Air Intakes, 

CO4: Compressors, Combustor, Turbines, Afterburner, Nozzle 

CO5: Analyse and evaluate the performance of a Propulsion System for a given 
operational requirement 

CO6: Design a Propulsion System for a given Flight Condition and Mission 
Parameters. 

PO2: An ability to write 
and present a 
substantial technical 
report/ document 

PSO2: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Manned & Unmanned 
Aerial Systems, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Aerodynamics 
(AE 602) 

CO1: Derive the governing equations of fluid flow. Understand the concept of 
vorticity, stream function, and potential function. Formulate the potential flow 
problems over circular cylinder. 

CO2: Derive airfoils and wing theories.  Solve various practical problems on 
aerodynamic characteristics of airfoils and wings. 

CO3: Derive shock relations and solve various normal shock, oblique shock 
and expansion waves problems encountered in aerodynamics. Understand the 
basics of hypersonic flow. 

CO4: Solve problems on aerodynamic characteristics of Aerospace Vehicle 

CO5: Conduct experiments: 1. On flow visualization 2. On aerodynamic 
characteristics of aerospace vehicles 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

Flight 
Mechanics  
(AE 605) 

CO1: Concept of Standard Atmosphere. Derivation of Hydrostatic Equation. 
Concept of density, pressure and temperature altitudes. Starting from first 
principle be able to derive the equations of motion of aircraft, thrust and power 
required and available, Max & Min velocity in Level accelerated flight. 
Evaluating thrust and power required, Max & Min velocity, Parasite and Induced 
Drag Coefficients, Aerodynamic Efficiency in Level Unaccelerated flight at 
altitudes. 

CO2: Be able to analyse and derive the equations of turning performance, 
Gliding, Climbing performance, Range and Endurance, Takeoff and Landing. 
Evaluating max Range and Endurance, Gliding angle for max ground range, 
climb rate, Runway length required based on given aircraft data. 

CO3: To be able to understand concept of equilibrium, stability and control and 
be able to clearly differentiate between them.  Understand concept of static and 
dynamic stability, cross coupling, Dihedral effect.  Derive equations for static 
Longitudinal, Lateral and Directional stability and control, Neutral Point, Static 



Margin.  Evaluating Static Longitudinal Stability, Lateral and Dynamic Stability, 
Neutral Point, Static Margin from given aircraft  
Data. 

CO4: Evaluating wing, tail sizes and their aerodynamic and geometric 
parameters. 

CO5: Evaluating rudder, elevator, aileron sizes and their aerodynamic and 
geometric parameters. Analysing the concept of Dynamic stability, 
aerodynamic damping, stability derivatives. 

  

Navigation 
Guidance and 

Control  
(AE 603) 

CO1: Understanding of navigation systems (Radar, INS, GPS) and principles 
of operation. 

CO2: Understanding of basic of missile guidance theory and its applications. 
Comparison between empirical and modern missile guidance laws.    

CO3: Analysis and design of LTI control system. Introduction of state space 
model analysis. 

  
Aerospace 
Structures  
(AE 604) 

CO1: Understanding requirements of aerospace structural materials and 
stress-strain characteristics. 
Analysis of pressure vessels. Evaluating bending, shear and torsion of thin-
walled members. 

CO2: Analysing buckling of columns, plates and cylinders. 

CO3: Analysis of composite structures.  Analysis of aircraft & UAV structures.   
Analysing airframe loads, vibration and Fatigue 

CO4: Understanding general requirements for missile structures; analysing 
various load carrying members in missile structures; analysing different types 
of construction- monocoque, semi-monocoque, truss, corrugated shells. 

CO5: Missile load analysis. Missile stress analysis. 

 

Even 
Seme
ster 

UAV Design 
(AE 608) 

CO1: Understand the terminology, analyse and create requirements and 
evaluate different certification approaches for aircrafts and UAVs. 

CO2: Analyse and evaluate airworthiness of aircrafts and UAVs. Analyse, 
evaluate and create Handling qualities and Maneuverability requirements. 

CO3: Understand Aircraft and UAV design process, project life cycles, stages 
of aircraft design and be able to create an Aircraft/UAV design process applying 
these. 

CO4: Understand and apply initial sizing, aerodynamics, structure and 
propulsion principles to create an aircraft/UAV Design using systems 
engineering approach. 

CO5: Analyse and create ground and flight-testing procedures for aircrafts and 
UAVs. Be able to create design approaches for reliability. 

 
Experimental 

Aerodynamics 
(AE 612) 

CO1: Understand the importance of experimental study in aerodynamics.  
Design the experiments. 

CO2: Understand different type of wind tunnels. Also, should be able to operate 
Subsonic Wind Tunnel and Hypersonic Table Top Shock Tunnel.  Calibrate 
these wind tunnels. 



CO3: Use different pressure probes (Pitot-static probe, Pitot probe, 3-Hole 
probe, 5-Hole probe), Micromanometers, Hot-wire Anemometer (HWA) and 
Particle Image Velocimetry (PIV) 

CO4: Understand the different flow visualization techniques.  Conduct 
visualization experiments over different models in Subsonic Wind Tunnel and 
Hypersonic Table Top Shock Tunnel.   

CO5: Use wind tunnel balance and to acquire force and moments of different 
Aircraft / UAV/Missile models. 

 
Flight 

Instrumentation  
(AE 606) 

CO1: Understanding concepts of sensors, instruments, and measurement 
systems. 

CO2: Understanding the principles of measurement of physical quantities such 
as pressure, force, altitude, temperature, flow, strain and vibration, and angle 
of attack.  Understanding the working principles of inertial sensors: gyroscope 
and accelerometer with recent advancements therein. 

CO3: Concepts of operational amplifiers, instrumentation and charge 
amplifiers.  Understanding the working principles of Analog to digital and digital 
to analog converters. Data acquisition system. 

CO4:  Understanding concepts of Signal transmission by analog and digital 
means, methods of modulation and demodulation, multiplexing time division 
and frequency division.  Understanding and analysing the design and 
configuration of telemetry systems and trajectory tracking devices such as 
Electro-optic tracking systems. 

CO5: Understanding the working principles of Thermal imagining system, 
scanning techniques, detectors and range analysis and multi sensor data 
fusion for trajectory analysis. 

 
Missile 

Propulsion  
(AE 607) 

CO1: Understanding momentum theory.  Derivation of thrust equation and 
specific impulse. Evaluating thermal, propulsive & overall efficiency of 
propulsion systems. 

CO2: Concepts and evaluation of equation of state, internal energy, enthalpy 
& entropy of an ideal gas. Concepts of laws of conservation of mass, 
momentum and energy. Understanding wave equation and velocity of sound.  
Evaluating one-dimensional problem of gas dynamics. Understanding and 
analysing flow across shock waves and expansion waves. Analysing flow 
through Nozzles & Diffusers 

CO3: Concepts, understanding and analysis of stoichiometry, absolute 
enthalpy, enthalpy of formation, chemical equilibrium, Gibbs function, Adiabatic 
Flame Temperature, Rayleigh and Fanno flows. Conduction, convection & 
radiation heat transfer processes in one-dimensional gas flows. 

CO4: Evaluating performance parameters of rockets (Specific Impulse, Thrust 
Coefficient, Characteristic Velocity, Effective Exhaust Velocity, Characteristic 
Length, Residence Time).   
Evaluation of chemical composition of combustion products and chamber 
temperature. 



Evaluating burning rate of solid propellants under steady-state and transient 
conditions.  Calculation of equilibrium chamber pressure under steady-state 
and transient conditions. 
Evaluating stability condition for steady-state operation of solid rocket motor. 

CO5: Design of liquid propellant engines (Propellant feed systems, Propellant 
tanks, Tank pressurization, Turbopumps, Engine integration). 

 

Guidance and 
Control of 
Aerospace 
Vehicles  
(AE 609) 

CO1: Derivation equation of motion of rigid body. 

CO2: Design of UAV autopilots based on classical control. 

CO3: Understanding and use of servo systems. 

CO4: Comparative study of empirical and modern missile guidance laws. 

CO5: Understanding of inertial sensors and data fusion. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF AEROSPACE ENGINEERING   
M.Tech in Aerospace Engineering – 2019-20 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems 

PSO1: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Guided Weapons, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Odd 
Sem 

Aerospace 
Propulsion  

(AE 601) 

CO1: Classify, Understand and Analyse Thermal Propulsion System. 

CO2: Analyse flow through ducted systems under the influence of shocks, 
friction and heat transfer. 

CO3: Analyse and evaluate the performance of various propulsion system 
components such as Propellers, Air Intakes, 

CO4: Compressors, Combustor, Turbines, Afterburner, Nozzle 

CO5: Analyse and evaluate the performance of a Propulsion System for a given 
operational requirement 

CO6: Design a Propulsion System for a given Flight Condition and Mission 
Parameters. 

PO2: An ability to write 
and present a 
substantial technical 
report/ document 

PSO2: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Manned & Unmanned 
Aerial Systems, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Aerodynamics 
(AE 602) 

CO1: Derive the governing equations of fluid flow. Understand the concept of 
vorticity, stream function, and potential function. Formulate the potential flow 
problems over circular cylinder. 

CO2: Derive airfoils and wing theories.  Solve various practical problems on 
aerodynamic characteristics of airfoils and wings. 

CO3: Derive shock relations and solve various normal shock, oblique shock 
and expansion waves problems encountered in aerodynamics. Understand the 
basics of hypersonic flow. 

CO4: Solve problems on aerodynamic characteristics of Aerospace Vehicle 

CO5: Conduct experiments: 1. On flow visualization 2. On aerodynamic 
characteristics of aerospace vehicles 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

Flight 
Mechanics  
(AE 605) 

CO1: Concept of Standard Atmosphere. Derivation of Hydrostatic Equation. 
Concept of density, pressure and temperature altitudes. Starting from first 
principle be able to derive the equations of motion of aircraft, thrust and power 
required and available, Max & Min velocity in Level accelerated flight. 
Evaluating thrust and power required, Max & Min velocity, Parasite and Induced 
Drag Coefficients, Aerodynamic Efficiency in Level Unaccelerated flight at 
altitudes. 

CO2: Be able to analyse and derive the equations of turning performance, 
Gliding, Climbing performance, Range and Endurance, Takeoff and Landing. 
Evaluating max Range and Endurance, Gliding angle for max ground range, 
climb rate, Runway length required based on given aircraft data. 

CO3: To be able to understand concept of equilibrium, stability and control and 
be able to clearly differentiate between them.  Understand concept of static and 
dynamic stability, cross coupling, Dihedral effect.  Derive equations for static 
Longitudinal, Lateral and Directional stability and control, Neutral Point, Static 



Margin.  Evaluating Static Longitudinal Stability, Lateral and Dynamic Stability, 
Neutral Point, Static Margin from given aircraft  
Data. 

CO4: Evaluating wing, tail sizes and their aerodynamic and geometric 
parameters. 

CO5: Evaluating rudder, elevator, aileron sizes and their aerodynamic and 
geometric parameters. Analysing the concept of Dynamic stability, 
aerodynamic damping, stability derivatives. 

  

Navigation 
Guidance and 

Control  
(AE 603) 

CO1: Understanding of navigation systems (Radar, INS, GPS) and principles 
of operation. 

CO2: Understanding of basic of missile guidance theory and its applications. 
Comparison between empirical and modern missile guidance laws.    

CO3: Analysis and design of LTI control system. Introduction of state space 
model analysis. 

  

Introduction to 
Missiles & 

UAVs  
(AE 604) 

CO1: Understanding concepts of Guided Missile systems, different missile 
configurations, interrelationship between various missile subsystems. choice of 
sub-systems. 

CO2: Preliminary design of propulsion, airframe, guidance, aerodynamics, 
control and warhead systems of a guided missile. 

CO3: Understanding the basic elements of UAVs and their applications.  UAV 
Concepts. Fixed wing, rotary wing and blended wing UAVs. 

CO4: Understanding flight instrumentation and data acquisition systems.  
Understanding the concepts of actuators and sensors. Concepts of countering 
UAVs. 

CO5: Understanding design standards and regulatory aspects of UAVs, launch 
and recovery aspects, navigational and control aspects of UAVs, control 
stations, support equipment.  
Understanding concepts of UAV System Deployment. 

 
Even 
Seme
ster 

UAV Design 
(AE 608) 

CO1: Understand the terminology, analyse and create requirements and 
evaluate different certification approaches for aircrafts and UAVs. 

CO2: Analyse and evaluate airworthiness of aircrafts and UAVs. Analyse, 
evaluate and create Handling qualities and Maneuverability requirements. 

CO3: Understand Aircraft and UAV design process, project life cycles, stages 
of aircraft design and be able to create an Aircraft/UAV design process applying 
these. 

CO4: Understand and apply initial sizing, aerodynamics, structure and 
propulsion principles to create an aircraft/UAV Design using systems 
engineering approach. 

CO5: Analyse and create ground and flight-testing procedures for aircrafts and 
UAVs. Be able to create design approaches for reliability. 



 
Experimental 

Aerodynamics 
(AE 612) 

CO1: Understand the importance of experimental study in aerodynamics.  
Design the experiments. 

CO2: Understand different type of wind tunnels. Also, should be able to operate 
Subsonic Wind Tunnel and Hypersonic Table Top Shock Tunnel.  Calibrate 
these wind tunnels. 

CO3: Use different pressure probes (Pitot-static probe, Pitot probe, 3-Hole 
probe, 5-Hole probe), Micromanometers, Hot-wire Anemometer (HWA) and 
Particle Image Velocimetry (PIV) 

CO4: Understand the different flow visualization techniques.  Conduct 
visualization experiments over different models in Subsonic Wind Tunnel and 
Hypersonic Table Top Shock Tunnel.   

CO5: Use wind tunnel balance and to acquire force and moments of different 
Aircraft / UAV/Missile models. 

 
Aerospace 
Structures 
(AE 606) 

CO1: Understanding requirements of aerospace structural materials and 
stress-strain characteristics. 
Analysis of pressure vessels. Evaluating bending, shear and torsion of thin-
walled members. 

CO2: Analysing buckling of columns, plates and cylinders.   

CO3: Analysis of composite structures.  Analysis of aircraft & UAV structures.   
Analysing airframe loads, vibration and Fatigue 

CO4: Understanding general requirements for missile structures; analysing 
various load carrying members in missile structures; analysing different types 
of construction- monocoque, semi-monocoque, truss, corrugated shells. 

CO5: Missile load analysis. Missile stress analysis. 

 
Flight 

Instrumentation  
(AE 607) 

CO1: Understanding concepts of sensors, instruments, and measurement 
systems. 

CO2: Understanding the principles of measurement of physical quantities such 
as pressure, force, altitude, temperature, flow, strain and vibration, and angle 
of attack.  Understanding the working principles of inertial sensors: gyroscope 
and accelerometer with recent advancements therein. 

CO3: Concepts of operational amplifiers, instrumentation and charge 
amplifiers.  Understanding the working principles of Analog to digital and digital 
to analog converters. Data acquisition system. 

CO4:  Understanding concepts of Signal transmission by analog and digital 
means, methods of modulation and demodulation, multiplexing time division 
and frequency division.  Understanding and analysing the design and 
configuration of telemetry systems and trajectory tracking devices such as 
Electro-optic tracking systems. 

CO5: Understanding the working principles of Thermal imagining system, 
scanning techniques, detectors and range analysis and multi sensor data 
fusion for trajectory analysis. 

 
Missile 

Propulsion  
(AE 610) 

CO1: Understanding momentum theory.  Derivation of thrust equation and 
specific impulse. Evaluating thermal, propulsive & overall efficiency of 
propulsion systems. 



CO2: Concepts and evaluation of equation of state, internal energy, enthalpy 
& entropy of an ideal gas. Concepts of laws of conservation of mass, 
momentum and energy. Understanding wave equation and velocity of sound.  
Evaluating one-dimensional problem of gas dynamics. Understanding and 
analysing flow across shock waves and expansion waves. Analysing flow 
through Nozzles & Diffusers 

CO3: Concepts, understanding and analysis of stoichiometry, absolute 
enthalpy, enthalpy of formation, chemical equilibrium, Gibbs function, Adiabatic 
Flame Temperature, Rayleigh and Fanno flows. Conduction, convection & 
radiation heat transfer processes in one-dimensional gas flows. 

CO4: Evaluating performance parameters of rockets (Specific Impulse, Thrust 
Coefficient, Characteristic Velocity, Effective Exhaust Velocity, Characteristic 
Length, Residence Time).   
Evaluation of chemical composition of combustion products and chamber 
temperature. 
Evaluating burning rate of solid propellants under steady-state and transient 
conditions.  Calculation of equilibrium chamber pressure under steady-state 
and transient conditions. 
Evaluating stability condition for steady-state operation of solid rocket motor. 

CO5: Design of liquid propellant engines (Propellant feed systems, Propellant 
tanks, Tank pressurization, Turbopumps, Engine integration). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF AEROSPACE ENGINEERING   
M.Tech in Aerospace Engineering – 2018-19 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems 

PSO1: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Guided Weapons, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Odd 
Sem 

Aerospace 
Propulsion  

(AE 601) 

CO1: Classify, Understand and Analyse Thermal Propulsion System. 

CO2: Analyse flow through ducted systems under the influence of shocks, 
friction and heat transfer. 

CO3: Analyse and evaluate the performance of various propulsion system 
components such as Propellers, Air Intakes, 

CO4: Compressors, Combustor, Turbines, Afterburner, Nozzle 

CO5: Analyse and evaluate the performance of a Propulsion System for a given 
operational requirement 

CO6: Design a Propulsion System for a given Flight Condition and Mission 
Parameters. 

PO2: An ability to write 
and present a 
substantial technical 
report/ document 

PSO2: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Manned & Unmanned 
Aerial Systems, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Aerodynamics 
(AE 602) 

CO1: Derive the governing equations of fluid flow. Understand the concept of 
vorticity, stream function, and potential function. Formulate the potential flow 
problems over circular cylinder. 

CO2: Derive airfoils and wing theories.  Solve various practical problems on 
aerodynamic characteristics of airfoils and wings. 

CO3: Derive shock relations and solve various normal shock, oblique shock 
and expansion waves problems encountered in aerodynamics. Understand the 
basics of hypersonic flow. 

CO4: Solve problems on aerodynamic characteristics of Aerospace Vehicle 

CO5: Conduct experiments: 1. On flow visualization 2. On aerodynamic 
characteristics of aerospace vehicles 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

Flight 
Mechanics  
(AE 605) 

CO1: Concept of Standard Atmosphere. Derivation of Hydrostatic Equation. 
Concept of density, pressure and temperature altitudes. Starting from first 
principle be able to derive the equations of motion of aircraft, thrust and power 
required and available, Max & Min velocity in Level accelerated flight. 
Evaluating thrust and power required, Max & Min velocity, Parasite and Induced 
Drag Coefficients, Aerodynamic Efficiency in Level Unaccelerated flight at 
altitudes. 

CO2: Be able to analyse and derive the equations of turning performance, 
Gliding, Climbing performance, Range and Endurance, Takeoff and Landing. 
Evaluating max Range and Endurance, Gliding angle for max ground range, 
climb rate, Runway length required based on given aircraft data. 

CO3: To be able to understand concept of equilibrium, stability and control and 
be able to clearly differentiate between them.  Understand concept of static and 
dynamic stability, cross coupling, Dihedral effect.  Derive equations for static 
Longitudinal, Lateral and Directional stability and control, Neutral Point, Static 



Margin.  Evaluating Static Longitudinal Stability, Lateral and Dynamic Stability, 
Neutral Point, Static Margin from given aircraft  
Data. 

CO4: Evaluating wing, tail sizes and their aerodynamic and geometric 
parameters. 

CO5: Evaluating rudder, elevator, aileron sizes and their aerodynamic and 
geometric parameters. Analysing the concept of Dynamic stability, 
aerodynamic damping, stability derivatives. 

  

Navigation 
Guidance and 

Control  
(AE 603) 

CO1: Understanding of navigation systems (Radar, INS, GPS) and principles 
of operation. 

CO2: Understanding of basic of missile guidance theory and its applications. 
Comparison between empirical and modern missile guidance laws.    

CO3: Analysis and design of LTI control system. Introduction of state space 
model analysis. 

  

Introduction to 
Missiles & 

UAVs  
(AE 604) 

CO1: Understanding concepts of Guided Missile systems, different missile 
configurations, interrelationship between various missile subsystems. choice of 
sub-systems. 

CO2: Preliminary design of propulsion, airframe, guidance, aerodynamics, 
control and warhead systems of a guided missile. 

CO3: Understanding the basic elements of UAVs and their applications.  UAV 
Concepts. Fixed wing, rotary wing and blended wing UAVs. 

CO4: Understanding flight instrumentation and data acquisition systems.  
Understanding the concepts of actuators and sensors. Concepts of countering 
UAVs. 

CO5: Understanding design standards and regulatory aspects of UAVs, launch 
and recovery aspects, navigational and control aspects of UAVs, control 
stations, support equipment.  
Understanding concepts of UAV System Deployment. 

 
Even 
Seme
ster 

UAV Design 
(AE 608) 

CO1: Understand the terminology, analyse and create requirements and 
evaluate different certification approaches for aircrafts and UAVs. 

CO2: Analyse and evaluate airworthiness of aircrafts and UAVs. Analyse, 
evaluate and create Handling qualities and Maneuverability requirements. 

CO3: Understand Aircraft and UAV design process, project life cycles, stages 
of aircraft design and be able to create an Aircraft/UAV design process applying 
these. 

CO4: Understand and apply initial sizing, aerodynamics, structure and 
propulsion principles to create an aircraft/UAV Design using systems 
engineering approach. 

CO5: Analyse and create ground and flight-testing procedures for aircrafts and 
UAVs. Be able to create design approaches for reliability. 



 
Experimental 

Aerodynamics 
(AE 612) 

CO1: Understand the importance of experimental study in aerodynamics.  
Design the experiments. 

CO2: Understand different type of wind tunnels. Also, should be able to operate 
Subsonic Wind Tunnel and Hypersonic Table Top Shock Tunnel.  Calibrate 
these wind tunnels. 

CO3: Use different pressure probes (Pitot-static probe, Pitot probe, 3-Hole 
probe, 5-Hole probe), Micromanometers, Hot-wire Anemometer (HWA) and 
Particle Image Velocimetry (PIV) 

CO4: Understand the different flow visualization techniques.  Conduct 
visualization experiments over different models in Subsonic Wind Tunnel and 
Hypersonic Table Top Shock Tunnel.   

CO5: Use wind tunnel balance and to acquire force and moments of different 
Aircraft / UAV/Missile models. 

 
Aerospace 
Structures 
(AE 606) 

CO1: Understanding requirements of aerospace structural materials and 
stress-strain characteristics. 
Analysis of pressure vessels. Evaluating bending, shear and torsion of thin-
walled members. 

CO2: Analysing buckling of columns, plates and cylinders.   

CO3: Analysis of composite structures.  Analysis of aircraft & UAV structures.   
Analysing airframe loads, vibration and Fatigue 

CO4: Understanding general requirements for missile structures; analysing 
various load carrying members in missile structures; analysing different types 
of construction- monocoque, semi-monocoque, truss, corrugated shells. 

CO5: Missile load analysis. Missile stress analysis. 

 
Flight 

Instrumentation  
(AE 607) 

CO1: Understanding concepts of sensors, instruments, and measurement 
systems. 

CO2: Understanding the principles of measurement of physical quantities such 
as pressure, force, altitude, temperature, flow, strain and vibration, and angle 
of attack.  Understanding the working principles of inertial sensors: gyroscope 
and accelerometer with recent advancements therein. 

CO3: Concepts of operational amplifiers, instrumentation and charge 
amplifiers.  Understanding the working principles of Analog to digital and digital 
to analog converters. Data acquisition system. 

CO4:  Understanding concepts of Signal transmission by analog and digital 
means, methods of modulation and demodulation, multiplexing time division 
and frequency division.  Understanding and analysing the design and 
configuration of telemetry systems and trajectory tracking devices such as 
Electro-optic tracking systems. 

CO5: Understanding the working principles of Thermal imagining system, 
scanning techniques, detectors and range analysis and multi sensor data 
fusion for trajectory analysis. 



 
Missile 

Propulsion  
(AE 610) 

CO1: Understanding momentum theory.  Derivation of thrust equation and 
specific impulse. Evaluating thermal, propulsive & overall efficiency of 
propulsion systems. 

CO2: Concepts and evaluation of equation of state, internal energy, enthalpy 
& entropy of an ideal gas. Concepts of laws of conservation of mass, 
momentum and energy. Understanding wave equation and velocity of sound.  
Evaluating one-dimensional problem of gas dynamics. Understanding and 
analysing flow across shock waves and expansion waves. Analysing flow 
through Nozzles & Diffusers 

CO3: Concepts, understanding and analysis of stoichiometry, absolute 
enthalpy, enthalpy of formation, chemical equilibrium, Gibbs function, Adiabatic 
Flame Temperature, Rayleigh and Fanno flows. Conduction, convection & 
radiation heat transfer processes in one-dimensional gas flows. 

CO4: Evaluating performance parameters of rockets (Specific Impulse, Thrust 
Coefficient, Characteristic Velocity, Effective Exhaust Velocity, Characteristic 
Length, Residence Time).   
Evaluation of chemical composition of combustion products and chamber 
temperature. 
Evaluating burning rate of solid propellants under steady-state and transient 
conditions.  Calculation of equilibrium chamber pressure under steady-state 
and transient conditions. 
Evaluating stability condition for steady-state operation of solid rocket motor. 

CO5: Design of liquid propellant engines (Propellant feed systems, Propellant 
tanks, Tank pressurization, Turbopumps, Engine integration). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF AEROSPACE ENGINEERING   
M.Tech in Aerospace Engineering – 2017-18 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems 

PSO1: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Guided Weapons, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Odd 
Sem 

Aerospace 
Propulsion  

(AE 601) 

CO1: Classify, Understand and Analyse Thermal Propulsion System. 

CO2: Analyse flow through ducted systems under the influence of shocks, 
friction and heat transfer. 

CO3: Analyse and evaluate the performance of various propulsion system 
components such as Propellers, Air Intakes, 

CO4: Compressors, Combustor, Turbines, Afterburner, Nozzle 

CO5: Analyse and evaluate the performance of a Propulsion System for a given 
operational requirement 

CO6: Design a Propulsion System for a given Flight Condition and Mission 
Parameters. 

PO2: An ability to write 
and present a 
substantial technical 
report/ document 

PSO2: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Manned & Unmanned 
Aerial Systems, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Aerodynamics 
(AE 602) 

CO1: Derive the governing equations of fluid flow. Understand the concept of 
vorticity, stream function, and potential function. Formulate the potential flow 
problems over circular cylinder. 

CO2: Derive airfoils and wing theories.  Solve various practical problems on 
aerodynamic characteristics of airfoils and wings. 

CO3: Derive shock relations and solve various normal shock, oblique shock 
and expansion waves problems encountered in aerodynamics. Understand the 
basics of hypersonic flow. 

CO4: Solve problems on aerodynamic characteristics of Aerospace Vehicle 

CO5: Conduct experiments: 1. On flow visualization 2. On aerodynamic 
characteristics of aerospace vehicles 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

Flight 
Mechanics  
(AE 605) 

CO1: Concept of Standard Atmosphere. Derivation of Hydrostatic Equation. 
Concept of density, pressure and temperature altitudes. Starting from first 
principle be able to derive the equations of motion of aircraft, thrust and power 
required and available, Max & Min velocity in Level accelerated flight. 
Evaluating thrust and power required, Max & Min velocity, Parasite and Induced 
Drag Coefficients, Aerodynamic Efficiency in Level Unaccelerated flight at 
altitudes. 

CO2: Be able to analyse and derive the equations of turning performance, 
Gliding, Climbing performance, Range and Endurance, Takeoff and Landing. 
Evaluating max Range and Endurance, Gliding angle for max ground range, 
climb rate, Runway length required based on given aircraft data. 

CO3: To be able to understand concept of equilibrium, stability and control and 
be able to clearly differentiate between them.  Understand concept of static and 
dynamic stability, cross coupling, Dihedral effect.  Derive equations for static 
Longitudinal, Lateral and Directional stability and control, Neutral Point, Static 



Margin.  Evaluating Static Longitudinal Stability, Lateral and Dynamic Stability, 
Neutral Point, Static Margin from given aircraft  
Data. 

CO4: Evaluating wing, tail sizes and their aerodynamic and geometric 
parameters. 

CO5: Evaluating rudder, elevator, aileron sizes and their aerodynamic and 
geometric parameters. Analysing the concept of Dynamic stability, 
aerodynamic damping, stability derivatives. 

  

Navigation 
Guidance and 

Control  
(AE 603) 

CO1: Understanding of navigation systems (Radar, INS, GPS) and principles 
of operation. 

CO2: Understanding of basic of missile guidance theory and its applications. 
Comparison between empirical and modern missile guidance laws.    

CO3: Analysis and design of LTI control system. Introduction of state space 
model analysis. 

  

Introduction to 
Missiles & 

UAVs  
(AE 604) 

CO1: Understanding concepts of Guided Missile systems, different missile 
configurations, interrelationship between various missile subsystems. choice of 
sub-systems. 

CO2: Preliminary design of propulsion, airframe, guidance, aerodynamics, 
control and warhead systems of a guided missile. 

CO3: Understanding the basic elements of UAVs and their applications.  UAV 
Concepts. Fixed wing, rotary wing and blended wing UAVs. 

CO4: Understanding flight instrumentation and data acquisition systems.  
Understanding the concepts of actuators and sensors. Concepts of countering 
UAVs. 

CO5: Understanding design standards and regulatory aspects of UAVs, launch 
and recovery aspects, navigational and control aspects of UAVs, control 
stations, support equipment.  
Understanding concepts of UAV System Deployment. 

 
Even 
Seme
ster 

UAV Design 
(AE 611) 

CO1: Understand the terminology, analyse and create requirements and 
evaluate different certification approaches for aircrafts and UAVs. 

CO2: Analyse and evaluate airworthiness of aircrafts and UAVs. Analyse, 
evaluate and create Handling qualities and Maneuverability requirements. 

CO3: Understand Aircraft and UAV design process, project life cycles, stages 
of aircraft design and be able to create an Aircraft/UAV design process applying 
these. 

CO4: Understand and apply initial sizing, aerodynamics, structure and 
propulsion principles to create an aircraft/UAV Design using systems 
engineering approach. 

CO5: Analyse and create ground and flight-testing procedures for aircrafts and 
UAVs. Be able to create design approaches for reliability. 



 
Experimental 

Aerodynamics 
(AE 612) 

CO1: Understand the importance of experimental study in aerodynamics.  
Design the experiments. 

CO2: Understand different type of wind tunnels. Also, should be able to operate 
Subsonic Wind Tunnel and Hypersonic Table Top Shock Tunnel.  Calibrate 
these wind tunnels. 

CO3: Use different pressure probes (Pitot-static probe, Pitot probe, 3-Hole 
probe, 5-Hole probe), Micromanometers, Hot-wire Anemometer (HWA) and 
Particle Image Velocimetry (PIV) 

CO4: Understand the different flow visualization techniques.  Conduct 
visualization experiments over different models in Subsonic Wind Tunnel and 
Hypersonic Table Top Shock Tunnel.   

CO5: Use wind tunnel balance and to acquire force and moments of different 
Aircraft / UAV/Missile models. 

 
Aerospace 
Structures 
(AE 606) 

CO1: Understanding requirements of aerospace structural materials and 
stress-strain characteristics. 
Analysis of pressure vessels. Evaluating bending, shear and torsion of thin-
walled members. 

CO2: Analysing buckling of columns, plates and cylinders.   

CO3: Analysis of composite structures.  Analysis of aircraft & UAV structures.   
Analysing airframe loads, vibration and Fatigue 

CO4: Understanding general requirements for missile structures; analysing 
various load carrying members in missile structures; analysing different types 
of construction- monocoque, semi-monocoque, truss, corrugated shells. 

CO5: Missile load analysis. Missile stress analysis. 

 
Flight 

Instrumentation  
(AE 607) 

CO1: Understanding concepts of sensors, instruments, and measurement 
systems. 

CO2: Understanding the principles of measurement of physical quantities such 
as pressure, force, altitude, temperature, flow, strain and vibration, and angle 
of attack.  Understanding the working principles of inertial sensors: gyroscope 
and accelerometer with recent advancements therein. 

CO3: Concepts of operational amplifiers, instrumentation and charge 
amplifiers.  Understanding the working principles of Analog to digital and digital 
to analog converters. Data acquisition system. 

CO4:  Understanding concepts of Signal transmission by analog and digital 
means, methods of modulation and demodulation, multiplexing time division 
and frequency division.  Understanding and analysing the design and 
configuration of telemetry systems and trajectory tracking devices such as 
Electro-optic tracking systems. 

CO5: Understanding the working principles of Thermal imagining system, 
scanning techniques, detectors and range analysis and multi sensor data 
fusion for trajectory analysis. 



 
Missile 

Propulsion  
(AE 610) 

CO1: Understanding momentum theory.  Derivation of thrust equation and 
specific impulse. Evaluating thermal, propulsive & overall efficiency of 
propulsion systems. 

CO2: Concepts and evaluation of equation of state, internal energy, enthalpy 
& entropy of an ideal gas. Concepts of laws of conservation of mass, 
momentum and energy. Understanding wave equation and velocity of sound.  
Evaluating one-dimensional problem of gas dynamics. Understanding and 
analysing flow across shock waves and expansion waves. Analysing flow 
through Nozzles & Diffusers 

CO3: Concepts, understanding and analysis of stoichiometry, absolute 
enthalpy, enthalpy of formation, chemical equilibrium, Gibbs function, Adiabatic 
Flame Temperature, Rayleigh and Fanno flows. Conduction, convection & 
radiation heat transfer processes in one-dimensional gas flows. 

CO4: Evaluating performance parameters of rockets (Specific Impulse, Thrust 
Coefficient, Characteristic Velocity, Effective Exhaust Velocity, Characteristic 
Length, Residence Time).   
Evaluation of chemical composition of combustion products and chamber 
temperature. 
Evaluating burning rate of solid propellants under steady-state and transient 
conditions.  Calculation of equilibrium chamber pressure under steady-state 
and transient conditions. 
Evaluating stability condition for steady-state operation of solid rocket motor. 

CO5: Design of liquid propellant engines (Propellant feed systems, Propellant 
tanks, Tank pressurization, Turbopumps, Engine integration). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF AEROSPACE ENGINEERING   
M.Tech in Aerospace Engineering – 2016-17 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation 
and development work 
to solve practical 
problems 

PSO1: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Guided Weapons, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Odd 
Sem 

Aerospace 
Propulsion  

(AE 601) 

CO1: Classify, Understand and Analyse Thermal Propulsion System. 

CO2: Analyse flow through ducted systems under the influence of shocks, 
friction and heat transfer. 

CO3: Analyse and evaluate the performance of various propulsion system 
components such as Propellers, Air Intakes, 

CO4: Compressors, Combustor, Turbines, Afterburner, Nozzle 

CO5: Analyse and evaluate the performance of a Propulsion System for a given 
operational requirement 

CO6: Design a Propulsion System for a given Flight Condition and Mission 
Parameters. 

PO2: An ability to write 
and present a 
substantial technical 
report/ document 

PSO2: The MTech 
Aerospace Engineering 
aims at developing skilled 
knowledgeable Human 
task force in the field of 
Manned & Unmanned 
Aerial Systems, catering 
the needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Aerodynamics 
(AE 602) 

CO1: Derive the governing equations of fluid flow. Understand the concept of 
vorticity, stream function, and potential function. Formulate the potential flow 
problems over circular cylinder. 

CO2: Derive airfoils and wing theories.  Solve various practical problems on 
aerodynamic characteristics of airfoils and wings. 

CO3: Derive shock relations and solve various normal shock, oblique shock 
and expansion waves problems encountered in aerodynamics. Understand the 
basics of hypersonic flow. 

CO4: Solve problems on aerodynamic characteristics of Aerospace Vehicle 

CO5: Conduct experiments: 1. On flow visualization 2. On aerodynamic 
characteristics of aerospace vehicles 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

Flight 
Mechanics  
(AE 605) 

CO1: Concept of Standard Atmosphere. Derivation of Hydrostatic Equation. 
Concept of density, pressure and temperature altitudes. Starting from first 
principle be able to derive the equations of motion of aircraft, thrust and power 
required and available, Max & Min velocity in Level accelerated flight. 
Evaluating thrust and power required, Max & Min velocity, Parasite and Induced 
Drag Coefficients, Aerodynamic Efficiency in Level Unaccelerated flight at 
altitudes. 

CO2: Be able to analyse and derive the equations of turning performance, 
Gliding, Climbing performance, Range and Endurance, Takeoff and Landing. 
Evaluating max Range and Endurance, Gliding angle for max ground range, 
climb rate, Runway length required based on given aircraft data. 

CO3: To be able to understand concept of equilibrium, stability and control and 
be able to clearly differentiate between them.  Understand concept of static and 
dynamic stability, cross coupling, Dihedral effect.  Derive equations for static 
Longitudinal, Lateral and Directional stability and control, Neutral Point, Static 



Margin.  Evaluating Static Longitudinal Stability, Lateral and Dynamic Stability, 
Neutral Point, Static Margin from given aircraft  
Data. 

CO4: Evaluating wing, tail sizes and their aerodynamic and geometric 
parameters. 

CO5: Evaluating rudder, elevator, aileron sizes and their aerodynamic and 
geometric parameters. Analysing the concept of Dynamic stability, 
aerodynamic damping, stability derivatives. 

  

Navigation 
Guidance and 

Control  
(AE 603) 

CO1: Understanding of navigation systems (Radar, INS, GPS) and principles 
of operation. 

CO2: Understanding of basic of missile guidance theory and its applications. 
Comparison between empirical and modern missile guidance laws.    

CO3: Analysis and design of LTI control system. Introduction of state space 
model analysis. 

  

Introduction to 
Missiles & 

UAVs  
(AE 604) 

CO1: Understanding concepts of Guided Missile systems, different missile 
configurations, interrelationship between various missile subsystems. choice of 
sub-systems. 

CO2: Preliminary design of propulsion, airframe, guidance, aerodynamics, 
control and warhead systems of a guided missile. 

CO3: Understanding the basic elements of UAVs and their applications.  UAV 
Concepts. Fixed wing, rotary wing and blended wing UAVs. 

CO4: Understanding flight instrumentation and data acquisition systems.  
Understanding the concepts of actuators and sensors. Concepts of countering 
UAVs. 

CO5: Understanding design standards and regulatory aspects of UAVs, launch 
and recovery aspects, navigational and control aspects of UAVs, control 
stations, support equipment.  
Understanding concepts of UAV System Deployment. 

 
Even 
Seme
ster 

UAV Design 
(AE 611) 

CO1: Understand the terminology, analyse and create requirements and 
evaluate different certification approaches for aircrafts and UAVs. 

CO2: Analyse and evaluate airworthiness of aircrafts and UAVs. Analyse, 
evaluate and create Handling qualities and Maneuverability requirements. 

CO3: Understand Aircraft and UAV design process, project life cycles, stages 
of aircraft design and be able to create an Aircraft/UAV design process applying 
these. 

CO4: Understand and apply initial sizing, aerodynamics, structure and 
propulsion principles to create an aircraft/UAV Design using systems 
engineering approach. 

CO5: Analyse and create ground and flight-testing procedures for aircrafts and 
UAVs. Be able to create design approaches for reliability. 



 
Experimental 

Aerodynamics 
(AE 612) 

CO1: Understand the importance of experimental study in aerodynamics.  
Design the experiments. 

CO2: Understand different type of wind tunnels. Also, should be able to operate 
Subsonic Wind Tunnel and Hypersonic Table Top Shock Tunnel.  Calibrate 
these wind tunnels. 

CO3: Use different pressure probes (Pitot-static probe, Pitot probe, 3-Hole 
probe, 5-Hole probe), Micromanometers, Hot-wire Anemometer (HWA) and 
Particle Image Velocimetry (PIV) 

CO4: Understand the different flow visualization techniques.  Conduct 
visualization experiments over different models in Subsonic Wind Tunnel and 
Hypersonic Table Top Shock Tunnel.   

CO5: Use wind tunnel balance and to acquire force and moments of different 
Aircraft / UAV/Missile models. 

 
Aerospace 
Structures 
(AE 606) 

CO1: Understanding requirements of aerospace structural materials and 
stress-strain characteristics. 
Analysis of pressure vessels. Evaluating bending, shear and torsion of thin-
walled members. 

CO2: Analysing buckling of columns, plates and cylinders.   

CO3: Analysis of composite structures.  Analysis of aircraft & UAV structures.   
Analysing airframe loads, vibration and Fatigue 

CO4: Understanding general requirements for missile structures; analysing 
various load carrying members in missile structures; analysing different types 
of construction- monocoque, semi-monocoque, truss, corrugated shells. 

CO5: Missile load analysis. Missile stress analysis. 

 
Flight 

Instrumentation  
(AE 607) 

CO1: Understanding concepts of sensors, instruments, and measurement 
systems. 

CO2: Understanding the principles of measurement of physical quantities such 
as pressure, force, altitude, temperature, flow, strain and vibration, and angle 
of attack.  Understanding the working principles of inertial sensors: gyroscope 
and accelerometer with recent advancements therein. 

CO3: Concepts of operational amplifiers, instrumentation and charge 
amplifiers.  Understanding the working principles of Analog to digital and digital 
to analog converters. Data acquisition system. 

CO4:  Understanding concepts of Signal transmission by analog and digital 
means, methods of modulation and demodulation, multiplexing time division 
and frequency division.  Understanding and analysing the design and 
configuration of telemetry systems and trajectory tracking devices such as 
Electro-optic tracking systems. 

CO5: Understanding the working principles of Thermal imagining system, 
scanning techniques, detectors and range analysis and multi sensor data 
fusion for trajectory analysis. 



 
Missile 

Propulsion  
(AE 610) 

CO1: Understanding momentum theory.  Derivation of thrust equation and 
specific impulse. Evaluating thermal, propulsive & overall efficiency of 
propulsion systems. 

CO2: Concepts and evaluation of equation of state, internal energy, enthalpy 
& entropy of an ideal gas. Concepts of laws of conservation of mass, 
momentum and energy. Understanding wave equation and velocity of sound.  
Evaluating one-dimensional problem of gas dynamics. Understanding and 
analysing flow across shock waves and expansion waves. Analysing flow 
through Nozzles & Diffusers 

CO3: Concepts, understanding and analysis of stoichiometry, absolute 
enthalpy, enthalpy of formation, chemical equilibrium, Gibbs function, Adiabatic 
Flame Temperature, Rayleigh and Fanno flows. Conduction, convection & 
radiation heat transfer processes in one-dimensional gas flows. 

CO4: Evaluating performance parameters of rockets (Specific Impulse, Thrust 
Coefficient, Characteristic Velocity, Effective Exhaust Velocity, Characteristic 
Length, Residence Time).   
Evaluation of chemical composition of combustion products and chamber 
temperature. 
Evaluating burning rate of solid propellants under steady-state and transient 
conditions.  Calculation of equilibrium chamber pressure under steady-state 
and transient conditions. 
Evaluating stability condition for steady-state operation of solid rocket motor. 

CO5: Design of liquid propellant engines (Propellant feed systems, Propellant 
tanks, Tank pressurization, Turbopumps, Engine integration). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF AEROSPACE ENGINEERING   
M.Tech in Aerospace Engineering – 2015-16 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation 
and development work to 
solve practical problems 

PSO1: The MTech 
Aerospace 
Engineering aims at 
developing skilled 
knowledgeable 
Human task force in 
the field of Guided 
Weapons, catering the 
needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Odd 
Sem 

Missile 
Propulsion  

(AE 601) 

CO1: Understanding momentum theory.  Derivation of thrust equation and specific 
impulse. Evaluating thermal, propulsive & overall efficiency of propulsion systems. 

CO2: Concepts and evaluation of equation of state, internal energy, enthalpy & 
entropy of an ideal gas. Concepts of laws of conservation of mass, momentum 
and energy. Understanding wave equation and velocity of sound.  
Evaluating one-dimensional problem of gas dynamics. Understanding and 
analysing flow across shock waves and expansion waves. Analysing flow through 
Nozzles & Diffusers 

CO3: Concepts, understanding and analysis of stoichiometry, absolute enthalpy, 
enthalpy of formation, chemical equilibrium, Gibbs function, Adiabatic Flame 
Temperature, Rayleigh and Fanno flows. Conduction, convection & radiation heat 
transfer processes in one-dimensional gas flows. 

CO4: Evaluating performance parameters of rockets (Specific Impulse, Thrust 
Coefficient, Characteristic Velocity, Effective Exhaust Velocity, Characteristic 
Length, Residence Time).   
Evaluation of chemical composition of combustion products and chamber 
temperature. 
Evaluating burning rate of solid propellants under steady-state and transient 
conditions.  Calculation of equilibrium chamber pressure under steady-state and 
transient conditions. 
Evaluating stability condition for steady-state operation of solid rocket motor. 

CO5: Design of liquid propellant engines (Propellant feed systems, Propellant 
tanks, Tank pressurization, Turbopumps, Engine integration). 

PO2: An ability to write 
and present a substantial 
technical report/ 
document 

PSO2: The MTech 
Aerospace 
Engineering aims at 
developing skilled 
knowledgeable 
Human task force in 
the field of Manned & 
Unmanned Aerial 
Systems, catering the 
needs of defense 
establishments, Tri-
Services and DRDO 
requirements. 

Missile 
Aerodynamics 

(AE 602) 

CO1: Derive the governing equations of fluid flow. Understand the concept of the 
boundary layer. 

CO2: Derive airfoils and wing theories.  Solve various practical problems on 
aerodynamic characteristics of airfoils and wings. 

CO3: Derive shock relations and solve various normal shock, oblique shock and 
expansion waves problems encountered in aerodynamics. Understand the Shock 
Wave – Boundary Layer interactions. 

CO4: Understand different missile airframe configurations.  Solve problems on 
aerodynamic characteristics of different missile configurations.  Understand wing-
body-tail interference.   

CO5: Understand the concepts of aerodynamic heating and intake aerodynamics.   

CO1: Understanding of basic of missile guidance theory and its applications. 



PO3: Students should be 
able to demonstrate a 
degree of mastery over the 
area as per the 
specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in 
the appropriate bachelor 
program 

Missile 
Guidance 
(AE 603) 

CO2: Understanding of radar systems and their aerospace application. 

CO3: Analysis of various missile guidance using engagement geometry of missile 
and target. 

CO4: Understanding of various inertial sensors and their use for ballistic missile 
guidance. 

CO5: Advancement in missile guidance system based on imaging sensors 

  
Missile Control 

(AE 604 

CO1: Analysis and design of missile control approaches. 

CO2: Development of equation of motion and analysis of the mathematical 
modeling. 

CO3: Missile servo system 

CO4: Missile instrument 

CO5: Autopilot design 

  
Flight 

Mechanics - I 
(AE 605) 

CO1: Concept of Standard Atmosphere. Derivation of Hydrostatic Equation. 
Concept of density, pressure and temperature altitudes. Concepts of 
interrelationship between various missile sub-systems. Evaluating choice of sub-
systems, selection and preliminary design of propulsion, airframe, guidance, 
aerodynamics, control and warhead systems of a guided missile. 

CO2: Starting from first principle be able to derive the equations of motion of 
aircrafts and missiles, thrust and power required and available, Max & Min velocity 
in Level Unaccelerated flight. 

CO3: Evaluating thrust and power required, Max & Min velocity, Parasite and 
Induced Drag Coefficients, Aerodynamic Efficiency in Level Unaccelerated flight 
at altitudes. 

CO4: Be able to analyse and derive the equations of turning performance, Gliding, 
Climbing performance, Range and Endurance, Take-off and Landing of aircrafts. 
Evaluating max Range and Endurance, Gliding angle for max ground range, climb 
rate. Runway length is required based on given aircraft data. 

CO5: Understanding and deriving rocket equations.  Understanding concepts of 
multi staging, vertical ascent and gravity turn trajectories.   
Understand and analyse atmospheric entry mechanics, and entry heating. 

 
Even 
Seme
ster 

UAV Design 
(AE 618) 

CO1: Understand the terminology, analyse and create requirements and evaluate 
different certification approaches for aircrafts and UAVs. 

CO2: Analyse and evaluate airworthiness of aircrafts and UAVs. Analyse, 
evaluate and create Handling qualities and Maneuverability requirements. 

CO3: Understand Aircraft and UAV design process, project life cycles, stages of 
aircraft design and be able to create an Aircraft/UAV design process applying 
these. 

CO4: Understand and apply initial sizing, aerodynamics, structure and propulsion 
principles to create an aircraft/UAV Design using systems engineering approach. 



CO5: Analyse and create ground and flight-testing procedures for aircrafts and 
UAVs. Be able to create design approaches for reliability. 

 
Experimental 

Aerodynamics 
(AE 608) 

CO1: Understand the importance of experimental study in aerodynamics.  Design 
the experiments. 

CO2: Understand different type of wind tunnels. Also, should be able to operate 
Subsonic Wind Tunnel and Hypersonic Table Top Shock Tunnel.  Calibrate these 
wind tunnels. 

CO3: Use different pressure probes (Pitot-static probe, Pitot probe, 3-Hole probe, 
5-Hole probe), Micromanometers, Hot-wire Anemometer (HWA) and Particle 
Image Velocimetry (PIV) 

CO4: Understand the different flow visualization techniques.  Conduct 
visualization experiments over different models in Subsonic Wind Tunnel and 
Hypersonic Table Top Shock Tunnel.   

CO5: Use wind tunnel balance and to acquire force and moments of different 
Aircraft / UAV/Missile models. 

 
Missile 

Structures 
(AE 607) 

CO1: Understanding requirements of aerospace structural materials and stress-
strain characteristics. 
Analysis of pressure vessels. Evaluating bending, shear and torsion of thin-walled 
members. 

CO2: Analysing buckling of columns, plates and cylinders.   

CO3: Analysis of composite structures.  Analysis of aircraft & UAV structures.   
Analysing airframe loads, vibration and Fatigue 

CO4: Understanding general requirements for missile structures; analysing 
various load carrying members in missile structures; analysing different types of 
construction- monocoque, semi-monocoque, truss, corrugated shells. 

CO5: Missile load analysis. Missile stress analysis. 

 
Flight 

Mechanics - II 
(AE 606) 

CO1: To be able to understand concept of equilibrium, stability and control and 
be able to clearly differentiate between them. Understand concept of static and 
dynamic stability, cross coupling. 

CO2: Derive equations for static Longitudinal, Lateral and Directional stability and 
control, Neutral Point, Static Margin.  Evaluating Static Longitudinal Stability, 
Lateral and Dynamic Stability, Neutral Point, Static Margin from given aircraft 
Data. 

CO3: Evaluating wing, tail sizes and their aerodynamic and geometric 
parameters. 

CO4:  Understanding various coordinate systems and deriving the transformation 
matrices. Deriving 2, 3 and 6 DOF equations of motion. 

CO5: Analysing the concept of Dynamic stability, aerodynamic damping, stability 
derivatives.  Understanding and Analysing trajectory optimization, free flight 
dispersion and circular error probability. 

 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Armament and Combat Vehicles) - 2020 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently 
carry out research 
/investigation and 
development work 
to solve practical 
problems 

PSO1: The specific 
outcome of the 
program is to 
provide human 
resources equipped 
with advanced 
applied knowledge 
in the field of 
armaments & 
combat vehicle 
technology, marine 
engineering, 
mechanical system 
design and robotics 
to fulfill the needs of 
DRDO, Army, Navy 
and Defence PSU’s 
and other industries 
thereby making the 
country self-
reliance. 

Odd 
Sem 

Armament and 
Combat 

Vehicles-1        
(ME 601) 

CO1: Understand the basics of Vehicle Classification, Systems of Automotive Vehicles, 
Stability, Modularity, Transportability, Critical dimensions, Terramechanics, Power packs, 
Transmission, Steering and gear system, human response to vibrations of combat 
vehicles. 

CO2: Understand the off road and amphibious vehicle design, Chassis design, different 
type of power packs, transmission system, quarter car and half car models. Evaluate 
Terramechanics behavior, relative performance of power packs, Hydrokinetic and Hydro 
static Drives. Apply constitutive equations for Terramechanics analysis and calculations 
of critical dimensions and evaluate engineering constants and analyze combat vehicle 
behavior at macro level. 

CO3: Analyze the different components and their functions in connection with combat 
vehicle design and apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different components as per futuristic 
combat vehicle design and proposing solution to the existing problems persisting in 
current inventory of combat vehicles. 

Advanced 
Mechanics of 
Materials (ME 
602) 

CO1: Understand the fundamental concepts of stress and strain and the relationship 
between both through the strain-stress equations in order to solve problems for simple 
tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their directions.Analyze 
theories of failure to design components for safe operation. 

CO3: Solve problems relating to non-uniform beams andthin-walled open section. 
Analyze the stresses in rotating discs, thick cylinder and bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for linearly elastic solid 
and apply the concepts of energy methods in solving structural problems. 

Advanced 
Materials and 
Processing  
(ME 604) 

CO1: Understand the advanced materials and its manufacturing processes for 
engineering applications and analyze Piezoelectric materials (PZT). 

CO2:  Analyze the Shape memory alloys (SMA), Electro rheological (ER) and magneto-
rheological (MR) materials. 

CO3: Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

CO4: Understand the Powder metallurgy and Advanced Material processing techniques. 



PO2: An ability to 
write and present a 
substantial 
technical 
report/document 

 PSO2: To be able to 
apply advanced 
engineering 
principles and 
concepts to design 
of equipment/ 
systems of 
armament & combat 
vehicles, marine, 
robotics and other 
industries within 
realistic constraints. 

Introduction to 
Combat 
Systems  
(ME 605) 

CO1: Understand the basics of threat spectrum depending upon types of conflicts, types 
of conventional threats, close combat and peace keeping missions. 

CO2: Understand battle field environment in reference to firepower mobility and 
protection, Command-Control-Communication-Computer-Intelligence (C4I) - Network 
Centric Warfare - Battlefield Management System. Evaluate battle field environment and 
apply constitutive equations for firepower and protection analysis and calculations related 
to C4I and analyze the combat vehicle behavior at macro level. 

CO3: Analyze different types of combat vehicle configurations and their role in connection 
with the battlefield requirements, man machine interface and apply the understanding to 
the design of future combat systems. 

CO4: Understand and evaluate the requirement of maintainability of a combat system 
and Combat Vehicle Evaluation Techniques with different types of trials required for 
futuristic combat vehicle design and finding solution to the existing problems in current 
inventory of combat vehicles. 

 
Mechanical 
Vibrations 
(ME 609) 

CO1: Understand the basics of single degree of freedom (DOF) systems such as free 
and forced vibrations of damped and undamped systems, Simple harmonic excitation, 
steady state response, torsional vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and forced vibration of 
spring-mass-damper systems, torsional vibrations, modal analysis of undamped and 
damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems including free and 
forced vibration of beams, flexibility and stiffness influence coefficients with 
understanding of numerical methods. 

CO4: Understand the experimental methods in vibration analysis with case studies 
including vehicle dynamics, fluid-structure interaction problems, vibration of suspension 
bridges. 

Even 

Computational 
Fluid Dynamics 

(ME 607) 

CO1: Understand and review of basics of fluid mechanics, turbulence models etc  

CO2: Understand the basic governing equations of fluid flow and heat transfer 

CO3: Understand Finite Difference, Finite element and Finite Volume methods 

CO4: Understand Grid generation, errors and uncertainties, Practical’s on CFD software 
(FLUENT) for better understanding 

Finite Element 
Methods 
(ME 608) 

CO1: Understand the Prerequisites to Finite Element Methods, analyze the 1-D structural 
problems related to FEM and Introduction to Finite Elements in Engineering.   

CO2: Analyze the 1-D structural problems including Analysis of Trusses and beams. 
Develop the understanding of 2D stress analysis using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat conduction problems. 
Analyze the 3-D problems using Tetrahedron element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling & Simulation of 
structural and non-structural problems using ANSYS, ABAQUS manuals. 



PO3: Students 
should be able to 
demonstrate a 
degree of mastery 
over the area as per 
the specialization 
of the program. The 
mastery should be 
at a level higher 
than the 
requirements in the 
appropriate 
bachelor program 

PSO3: To be able to 
design and device 
new procedures to 
arrive at a solution 
for design or 
troubleshooting 
problems at the 
system/ component 
level. 

Armament and 
Combat 

Vehicles-II 
(ME 610) 

CO1: Understand the basics of Armament Systems and ballistics, learn fundamentals of 
Weapon System and its classification, Principles and Factors affecting Design of 
Weapon, Weapon mount, Projectile and Turret, Ammunition & Missile Feed Systems, 
Extraction and Ejection Systems. Learn fundamentals of Gun and Rocket; Internal, 
Intermediate, External and Terminal ballistics and actors affecting performance of the 
weapon. 

CO2: Understand about Gun and Rocket; Internal, Intermediate, External and Terminal 
ballistics and factors affecting performance of the weapon. Learn and understand about 
Warhead Mechanisms, Ammunition and Design aspects of various types of fuzes. Apply 
constitutive equations for Internal, Intermediate, External and Terminal ballistics and 
evaluate engineering constants and analyze combat vehicle behavior at macro level 

CO3: Analyze the different components and their functions in connection with Weapon 
Sighting and Fire control system. Understand and analyze types of Sighting Systems and 
their roles along with fire control systems. Emerging trends and feature of sighting and 
fire control system. 

CO4: Understand the requirement of different components as per futuristic combat 
vehicle design and proposing solution to the existing problems persisting in current 
inventory of combat vehicles. 

Armour 
Protection 
Systems 
(ME 613) 

CO1: Understand the basics of different type of threats and structural design required for 
protection against these threats. 

CO2: Understand different type of Armours, soft kill and hard kill techniques. Evaluate 
different Armour Testing methods, NATO targets and Ballistic testing of Armour. 

CO3: Analyze different case studies related to Reactive protection, electric armour etc. 
Active protection system layout and integration to platform, Intercepting mechanism and 
apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different Detection signature 
management techniques for acoustic, thermal, EM emissions etc. and proposing solution 
to the existing problems persisting currently. 

Design of 
Ordnance, basic 

structure and 
superstructure 

(ME 623) 

CO1: Understand the basics of gun barrel design/manufacturing processes. 

CO2: Understand the design principle of combustion chamber and gun tube acoustics. 

CO3: Analyze the different mechanism of muzzle break and designing procedure, fume 
extractor & firing mechanism. 

CO4: Understand and evaluate the designing procedures of gun superstructure, basic 
structures, recoil system and suspension systems. 

 
 
 



 

DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Armament and Combat Vehicles) – 2019 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently carry 
out research 
/investigation and 
development work to 
solve practical 
problems 

PSO1: The specific 
outcome of the 
program is to 
provide human 
resources equipped 
with advanced 
applied knowledge in 
the field of 
armaments & 
combat vehicle 
technology, marine 
engineering, 
mechanical system 
design and robotics 
to fulfill the needs of 
DRDO, Army, Navy 
and Defence PSU’s 
and other industries 
thereby making the 
country self-reliance. 

Odd 
Sem 

Armament 
and Combat 
Vehicles-1 
(ME 601) 

CO1: Understand the basics of Vehicle Classification, Systems of Automotive Vehicles, 
Stability, Modularity, Transportability, Critical dimensions, Terramechanics, Power packs, 
Transmission, Steering and gear system, human response to vibrations of combat vehicles. 

CO2: Understand the off road and amphibious vehicle design, Chassis design, different 
type of power packs, transmission system, quarter car and half car models. Evaluate 
Terramechanics behavior, relative performance of power packs, Hydrokinetic and Hydro 
static Drives. Apply constitutive equations for Terramechanics analysis and calculations of 
critical dimensions and evaluate engineering constants and analyze combat vehicle 
behavior at macro level. 

CO3: Analyze the different components and their functions in connection with combat 
vehicle design and apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different components as per futuristic 
combat vehicle design and proposing solution to the existing problems persisting in current 
inventory of combat vehicles. 

Advanced 
Mechanics 
of Materials 

(ME 602) 

CO1: Understand the fundamental concepts of stress and strain and the relationship 
between both through the strain-stress equations in order to solve problems for simple tri-
dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their directions. Analyze 
theories of failure to design components for safe operation. 

CO3: Solve problems relating to non-uniform beams andthin-walled open section. Analyze 
the stresses in rotating discs, thick cylinder and bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for linearly elastic solid 
and apply the concepts of energy methods in solving structural problems. 

Advanced 
Materials 

and 
Processing 

(ME 604) 

CO1: Understand the advanced materials and its manufacturing processes for engineering 
applications and analyze Piezoelectric materials (PZT). 

CO2:  Analyze the Shape memory alloys (SMA), Electro rheological (ER) and magneto-
rheological (MR) materials. 

CO3: Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

CO4: Understand the Powder metallurgy and Advanced Material processing techniques. 



 PO2: An ability to 
write and present a 
substantial technical 
report/document 

PSO2: To be able to 
apply advanced 
engineering principles 
and concepts to 
design of 
equipment/systems of 
armament & combat 
vehicles, marine, 
robotics and other 
industries within 
realistic constraints. 

Introduction 
to Combat 
Systems 
(ME 605) 

CO1: Understand the basics of threat spectrum depending upon types of conflicts, types of 
conventional threats, close combat and peace keeping missions. 

CO2: Understand battle field environment in reference to firepower mobility and protection, 
Command-Control-Communication-Computer-Intelligence (C4I) - Network Centric Warfare 
- Battlefield Management System. Evaluate battle field environment and apply constitutive 
equations for firepower and protection analysis and calculations related to C4I and analyze 
the combat vehicle behavior at macro level. 

CO3: Analyze different types of combat vehicle configurations and their role in connection 
with the battlefield requirements, man machine interface and apply the understanding to 
the design of future combat systems. 

CO4: Understand and evaluate the requirement of maintainability of a combat system and 
Combat Vehicle Evaluation Techniques with different types of trials required for futuristic 
combat vehicle design and finding solution to the existing problems in current inventory of 
combat vehicles. 

 
Mechanical 
Vibrations 
(ME 609) 

CO1: Understand the basics of single degree of freedom (DOF) systems such as free and 
forced vibrations of damped and undamped systems, Simple harmonic excitation, steady 
state response, torsional vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and forced vibration of 
spring-mass-damper systems, torsional vibrations, modal analysis of undamped and 
damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems including free and forced 
vibration of beams, flexibility and stiffness influence coefficients with understanding of 
numerical methods. 

CO4: Understand the experimental methods in vibration analysis with case studies 
including vehicle dynamics, fluid-structure interaction problems, vibration of suspension 
bridges. 

   

Even 

Computatio
nal Fluid 

Dynamics 
(ME 607) 

CO1: Understand and review of basics of fluid mechanics, turbulence models etc  

CO2: Understand the basic governing equations of fluid flow and heat transfer 

CO3: Understand Finite Difference, Finite element and Finite Volume methods 

CO4: Understand Grid generation, errors and uncertainties, Practical’s on CFD software 
(FLUENT) for better understanding 

Finite 
Element 
Methods 
(ME 608) 

CO1: Understand the Prerequisites to Finite Element Methods, analyze the 1-D structural 
problems related to FEM and Introduction to Finite Elements in Engineering.   

CO2: Analyze the 1-D structural problems including Analysis of Trusses and beams. 
Develop the understanding of 2D stress analysis using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat conduction problems. 
Analyze the 3-D problems using Tetrahedron element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling & Simulation of 
structural and non-structural problems using ANSYS, ABAQUS manuals. 

Armament 
and Combat 
Vehicles-II 
(ME 610) 

CO1: Understand the basics of Armament Systems and ballistics, learn fundamentals of 
Weapon System and its classification, Principles and Factors affecting Design of Weapon, 
Weapon mount, Projectile and Turret, Ammunition & Missile Feed Systems, Extraction and 
Ejection Systems. Learn fundamentals of Gun and Rocket; Internal, Intermediate, External 
and Terminal ballistics and actors affecting performance of the weapon. 



CO2: Understand about Gun and Rocket; Internal, Intermediate, External and Terminal 
ballistics and factors affecting performance of the weapon. Learn and understand about 
Warhead Mechanisms, Ammunition and Design aspects of various types of fuzes. Apply 
constitutive equations for Internal, Intermediate, External and Terminal ballistics and 
evaluate engineering constants and analyze combat vehicle behavior at macro level 

CO3: Analyze the different components and their functions in connection with Weapon 
Sighting and Fire control system. Understand and analyze types of Sighting Systems and 
their roles along with fire control systems. Emerging trends and feature of sighting and fire 
control system. 

CO4: Understand the requirement of different components as per futuristic combat vehicle 
design and proposing solution to the existing problems persisting in current inventory of 
combat vehicles. 

PO3: Students should 
be able to 
demonstrate a degree 
of mastery over the 
area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: To be able to 
design and device new 
procedures to arrive at 
a solution for design or 
troubleshooting 
problems at the 
system/component 
level. 

Armour 
Protection 
Systems 
(ME 613) 

CO1: Understand the basics of different type of threats and structural design required for 
protection against these threats. 

CO2: Understand different type of Armours, soft kill and hard kill techniques. Evaluate 
different Armour Testing methods, NATO targets and Ballistic testing of Armour. 

CO3: Analyze different case studies related to Reactive protection, electric armour etc. 
Active protection system layout and integration to platform, Intercepting mechanism and 
apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different Detection signature 
management techniques for acoustic, thermal, EM emissions etc. and proposing solution 
to the existing problems persisting currently. 

Design for 
Manufactur

ability 
(ME 611) 

CO1: Understand the Design for manufacture overview, GD&T, Processing techniques and 
limitations. 

CO2: Understand the Design for Manufacturing (DFM) and Fundamental principles of DFM. 

CO3: Understand the Design for Assembly (DFA) and Concurrent engineering approach. 

CO4: Analyze the Design Evaluation Tools/ Softwares. 

Composite 
Structures 
(ME 618) 

CO1: Understand the basics of composite materials such as classification, characteristics, 
current and potential advantages and mechanical behavior of composites.   

CO2: Understand the micro-mechanical behavior of lamina.  
Evaluate Elastic Moduli of lamina. Apply constitutive equations of composite materials and 
evaluate engineering constants and analyze mechanical behavior at macro level. 

CO3: Analyze the macro-mechanical behavior of laminates and apply to the design of 
composite structures 

CO4: Understand the fabrication methods, testing and characterization of composites 

Fatigue, 
Fracture 

and Failure 
Analysis 
(ME 627) 

CO1: Understand the fatigue failure of structures, physical aspects of fatigue, phase in 
fatigue life, fatigue fracture surfaces, statistical aspects of fatigue behaviors,  

CO2: Understand fatigue failure Criteria such as Goodman, Gerber and Soderberg 
relations and diagram, apply failure criteria and evaluate factor of safety to predict the safety 
of structure under operating loads. Apply Miner’s theory and other theories and evaluate 
life of structure under different loads for different no of cycles. 



CO3: Understand fracture mechanics design concept. Analyze the fracture mechanics 
strength of cracked bodies. Evaluate stress intensity factors for typical geometries. Analyze 
effect of thickness on fracture toughness.  

CO4: Understand the fatigue design and testing, safe life and fail-safe design philosophies, 
application to composite materials and structures. Evaluation of life of structures with 
damages. 

Advanced 
Heat & 
Mass 

Transfer 
(ME 654) 

CO1: Students will be able to explain, analyze & apply basic conduction & convection 
principles 

CO2: Students will be able to analyze & apply internal & external forced convection 
concepts to real life problems 

CO3: Students will be able to apply & explain basic concepts of radiation & mass transfer. 
Understand non-dimensional parameters affecting convective mass transfer in combined 
heat & mass transfer processes like boiling & condensation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Armament and Combat Vehicles) – 2018 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability 
to independently 
carry out 
research / 
investigation 
and 
development 
work to solve 
practical 
problems 

PSO1: The specific 
outcome of the 
program is to 
provide human 
resources 
equipped with 
advanced applied 
knowledge in the 
field of armaments 
& combat vehicle 
technology, marine 
engineering, 
mechanical system 
design and robotics 
to fulfill the needs 
of DRDO, Army, 
Navy and Defence 
PSU’s and other 
industries thereby 
making the country 
self-reliance. 

Odd 
Sem 

Armament 
and Combat 
Vehicles-1 
(ME 601) 

CO1: Understand the basics of Vehicle Classification, Systems of Automotive Vehicles, Stability, 
Modularity, Transportability, Critical dimensions, Terramechanics, Power packs, Transmission, 
Steering and gear system, human response to vibrations of combat vehicles. 

CO2: Understand the off road and amphibious vehicle design, Chassis design, different type of 
power packs, transmission system, quarter car and half car models. Evaluate Terramechanics 
behavior, relative performance of power packs, Hydrokinetic and Hydro static Drives. Apply 
constitutive equations for Terramechanics analysis and calculations of critical dimensions and 
evaluate engineering constants and analyze combat vehicle behavior at macro level. 

CO3: Analyze the different components and their functions in connection with combat vehicle 
design and apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different components as per futuristic combat 
vehicle design and proposing solution to the existing problems persisting in current inventory of 
combat vehicles. 

Advanced 
Mechanics 
of Materials 

(ME 602) 

CO1: Understand the fundamental concepts of stress and strain and the relationship between both 
through the strain-stress equations in order to solve problems for simple tri-dimensional elastic 
solids. 

CO2: Determine Stress/strain invariants, principal strains and their directions. Analyze theories of 
failure to design components for safe operation. 

CO3: Solve problems relating to non-uniform beams andthin-walled open section. Analyze the 
stresses in rotating discs, thick cylinder and bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for linearly elastic solid and 
apply the concepts of energy methods in solving structural problems. 

Advanced 
Materials 

and 
Processing 

(ME 604) 

CO1: Understand the advanced materials and its manufacturing processes for engineering 
applications and analyze Piezoelectric materials (PZT). 

CO2:  Analyze the Shape memory alloys (SMA), Electro rheological (ER) and magneto-rheological 
(MR) materials. 

CO3: Understand the Composite materials and Micro-electro-mechanical (MEMS) systems. 

CO4: Understand the Powder metallurgy and Advanced Material processing techniques. 

PO2: An ability to 
write and present 

PSO2: To be able to 
apply advanced 

CO1: Understand the basics of threat spectrum depending upon types of conflicts, types of 
conventional threats, close combat and peace keeping missions. 



a substantial 
technical report / 
document 

engineering 
principles and 
concepts to design of 
equipment/systems 
of armament & 
combat vehicles, 
marine, robotics and 
other industries 
within realistic 
constraints. 

Introduction 
to Combat 
Systems 
(ME 605) 

CO2: Understand battle field environment in reference to firepower mobility and protection, 
Command-Control-Communication-Computer-Intelligence (C4I) - Network Centric Warfare - 
Battlefield Management System. Evaluate battle field environment and apply constitutive 
equations for firepower and protection analysis and calculations related to C4I and analyze the 
combat vehicle behavior at macro level. 

CO3: Analyze different types of combat vehicle configurations and their role in connection with the 
battlefield requirements, man machine interface and apply the understanding to the design of 
future combat systems. 

CO4: Understand and evaluate the requirement of maintainability of a combat system and Combat 
Vehicle Evaluation Techniques with different types of trials required for futuristic combat vehicle 
design and finding solution to the existing problems in current inventory of combat vehicles. 

 

Composite 
Structures 
(ME 618) 

CO1: Understand the basics of composite materials such as classification, characteristics, current 
and potential advantages and mechanical behavior of composites.   

CO2: Understand the micro-mechanical behavior of lamina. 
Evaluate Elastic Moduli of lamina. Apply constitutive equations of composite materials and 
evaluate engineering constants and analyze mechanical behavior at macro level. 

CO3: Analyze the macro-mechanical behavior of laminates and apply to the design of composite 
structures 

CO4: Understand the fabrication methods, testing and characterization of composites 

Thermal 
Management 
of Defence 

Equipments 
(ME 616) 

CO1: Understand the basics aspects of compactness, scaling laws of heat exchanger, various 
types of heat exchanger 

CO2: Optimization of surface area for various types of heat exchanger 

CO3: Apply Thermal design for Industrial compact heat exchangers using LMTD Method 

Mechanical 
Vibrations 
(ME 609) 

CO1: Understand the basics of single degree of freedom (DOF) systems such as free and forced 
vibrations of damped and undamped systems, Simple harmonic excitation, steady state response, 
torsional vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and forced vibration of spring-
mass-damper systems, torsional vibrations, modal analysis of undamped and damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems including free and forced 
vibration of beams, flexibility and stiffness influence coefficients with understanding of numerical 
methods. 

CO4: Understand the experimental methods in vibration analysis with case studies including 
vehicle dynamics, fluid-structure interaction problems, vibration of suspension bridges. 

   

Even 

Computatio
nal Fluid 

Dynamics 
(ME 607) 

CO1: Understand and review of basics of fluid mechanics, turbulence models etc  

CO2: Understand the basic governing equations of fluid flow and heat transfer 

CO3: Understand Finite Difference, Finite element and Finite Volume methods 

CO4: Understand Grid generation, errors and uncertainties, Practical’s on CFD software 
(FLUENT) for better understanding 

PO3: Students 
should be able to 

PSO3: To be able to 
design and device 

CO1: Understand the Prerequisites to Finite Element Methods, analyze the 1-D structural 
problems related to FEM and Introduction to Finite Elements in Engineering.   



demonstrate a 
degree of mastery 
over the area as 
per the 
specialization of 
the program. The 
mastery should be 
at a level higher 
than the 
requirements in 
the appropriate 
bachelor program 

new procedures to 
arrive at a solution for 
design or 
troubleshooting 
problems at the 
system/ component 
level. 

Finite 
Element 
Methods 
(ME 608) 

CO2: Analyze the 1-D structural problems including Analysis of Trusses and beams. Develop the 
understanding of 2D stress analysis using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat conduction problems. Analyze 
the 3-D problems using Tetrahedron element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling & Simulation of structural 
and non-structural problems using ANSYS, ABAQUS manuals. 

Armament 
and Combat 
Vehicles-II 
(ME 610) 

CO1: Understand the basics of Armament Systems and ballistics, learn fundamentals of Weapon 
System and its classification, Principles and Factors affecting Design of Weapon, Weapon mount, 
Projectile and Turret, Ammunition & Missile Feed Systems, Extraction and Ejection Systems. 
Learn fundamentals of Gun and Rocket; Internal, Intermediate, External and Terminal ballistics 
and actors affecting performance of the weapon. 

CO2: Understand about Gun and Rocket; Internal, Intermediate, External and Terminal ballistics 
and factors affecting performance of the weapon. Learn and understand about Warhead 
Mechanisms, Ammunition and Design aspects of various types of fuzes. Apply constitutive 
equations for Internal, Intermediate, External and Terminal ballistics and evaluate engineering 
constants and analyze combat vehicle behavior at macro level 

CO3: Analyze the different components and their functions in connection with Weapon Sighting 
and Fire control system. Understand and analyze types of Sighting Systems and their roles along 
with fire control systems. Emerging trends and feature of sighting and fire control system. 

CO4: Understand the requirement of different components as per futuristic combat vehicle design 
and proposing solution to the existing problems persisting in current inventory of combat vehicles. 

Armour 
Protection 
Systems 
(ME 613) 

CO1: Understand the basics of different type of threats and structural design required for protection 
against these threats. 

CO2: Understand different type of Armours, soft kill and hard kill techniques. Evaluate different 
Armour Testing methods, NATO targets and Ballistic testing of Armour. 

CO3: Analyze different case studies related to Reactive protection, electric armour etc. Active 
protection system layout and integration to platform, Intercepting mechanism and apply the 
understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different Detection signature management 
techniques for acoustic, thermal, EM emissions etc. and proposing solution to the existing 
problems persisting currently. 

Design for 
Manufactur

ability 
(ME 611) 

CO1: Understand the Design for manufacture overview, GD&T, Processing techniques and 
limitations. 

CO2: Understand the Design for Manufacturing (DFM) and Fundamental principles of DFM. 

CO3: Understand the Design for Assembly (DFA) and Concurrent engineering approach. 

CO4: Analyze the Design Evaluation Tools/ Softwares. 

Advanced 
Heat & 
Mass 

Transfer 
(ME 654) 

CO1: Students will be able to explain, analyze & apply basic conduction & convection principles 

CO2: Students will be able to analyze & apply internal & external forced convection concepts to 
real life problems 

CO3: Students will be able to apply & explain basic concepts of radiation & mass transfer. 
Understand non-dimensional parameters affecting convective mass transfer in combined heat & 
mass transfer processes like boiling & condensation. 

 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Armament and Combat Vehicles) – 2017 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently 
carry out research / 
investigation and 
development work 
to solve practical 
problems 

PSO1: The specific 
outcome of the program is 
to provide human 
resources equipped with 
advanced applied 
knowledge in the field of 
armaments & combat 
vehicle technology, marine 
engineering, mechanical 
system design and robotics 
to fulfill the needs of DRDO, 
Army, Navy and Defence 
PSU’s and other industries 
thereby making the country 
self-reliance. 

Odd 
Sem 

Armament 
and Combat 
Vehicles-1 
(ME 601) 

CO1: Understand the basics of Vehicle Classification, Systems of Automotive 
Vehicles, Stability, Modularity, Transportability, Critical dimensions, Terramechanics, 
Power packs, Transmission, Steering and gear system, human response to 
vibrations of combat vehicles. 

CO2: Understand the off road and amphibious vehicle design, Chassis design, 
different type of power packs, transmission system, quarter car and half car models. 
Evaluate Terramechanics behavior, relative performance of power packs, 
Hydrokinetic and Hydro static Drives. Apply constitutive equations for 
Terramechanics analysis and calculations of critical dimensions and evaluate 
engineering constants and analyze combat vehicle behavior at macro level. 

CO3: Analyze the different components and their functions in connection with combat 
vehicle design and apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different components as per 
futuristic combat vehicle design and proposing solution to the existing problems 
persisting in current inventory of combat vehicles. 

Advanced 
Mechanics 
of Materials 

(ME 602) 

CO1: Understand the fundamental concepts of stress and strain and the relationship 
between both through the strain-stress equations in order to solve problems for 
simple tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their directions. 
Analyze theories of failure to design components for safe operation. 

CO3: Solve problems relating to non-uniform beams andthin-walled open section. 
Analyze the stresses in rotating discs, thick cylinder and bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for linearly elastic 
solid and apply the concepts of energy methods in solving structural problems. 

Advanced 
Fluid & 
Thermal 
Science  
(ME 603) 

CO1: Understand and review of basics of fluid mechanics.   

CO2: Understand the basic governing equations of fluid flow and heat transfer, 
Application of dimensional analysis in fluid flow and heat transfer problems. 

CO3: Application of governing equations in various process, Problem solving skills of 
fluid flow and heat transfer.   

CO4: Understand the turbulent models for CFD, knowledge of compressible flow and 
heat transfer, Application of governing equations of fluid flow and heat transfer 

PO2: An ability to 
write and present a 

PSO2: To be able to apply 
advanced engineering 

Advanced 
Materials 

CO1: Understand the advanced materials and its manufacturing processes for 
engineering applications and analyze Piezoelectric materials (PZT). 



substantial 
technical report / 
document 

principles and concepts to 
design of 
equipment/systems of 
armament & combat 
vehicles, marine, robotics 
and other industries within 
realistic constraints. 

and 
Processing 

(ME 604) 

CO2:  Analyze the Shape memory alloys (SMA), Electro rheological (ER) and 
magneto-rheological (MR) materials. 

CO3: Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

CO4: Understand the Powder metallurgy and Advanced Material processing 
techniques. 

Introduction 
to Combat 
Systems 
(ME 605) 

CO1: Understand the basics of threat spectrum depending upon types of conflicts, 
types of conventional threats, close combat and peace keeping missions. 

CO2: Understand battle field environment in reference to firepower mobility and 
protection, Command-Control-Communication-Computer-Intelligence (C4I) - 
Network Centric Warfare - Battlefield Management System. Evaluate battle field 
environment and apply constitutive equations for firepower and protection analysis 
and calculations related to C4I and analyze the combat vehicle behavior at macro 
level. 

CO3: Analyze different types of combat vehicle configurations and their role in 
connection with the battlefield requirements, man machine interface and apply the 
understanding to the design of future combat systems. 

CO4: Understand and evaluate the requirement of maintainability of a combat system 
and Combat Vehicle Evaluation Techniques with different types of trials required for 
futuristic combat vehicle design and finding solution to the existing problems in 
current inventory of combat vehicles. 

 

Composite 
Structures 
(ME 618) 

CO1: Understand the basics of composite materials such as classification, 
characteristics, current and potential advantages and mechanical behavior of 
composites.   

CO2: Understand the micro-mechanical behavior of lamina. 
Evaluate Elastic Moduli of lamina. Apply constitutive equations of composite 
materials and evaluate engineering constants and analyze mechanical behavior at 
macro level. 

CO3: Analyze the macro-mechanical behavior of laminates and apply to the design 
of composite structures 

CO4: Understand the fabrication methods, testing and characterization of composites 

Thermal 
Management 
of Defence 

Equipments 
(ME 616) 

CO1: Understand the basics aspects of compactness, scaling laws of heat 
exchanger, various types of heat exchanger 

CO2: Optimization of surface area for various types of heat exchanger 

CO3: Apply Thermal design for Industrial compact heat exchangers using LMTD 
Method 

   

Even 

Computatio
nal Fluid 

Dynamics 
(ME 607) 

CO1: Understand and review of basics of fluid mechanics, turbulence models etc  

CO2: Understand the basic governing equations of fluid flow and heat transfer 

CO3: Understand Finite Difference, Finite element and Finite Volume methods 

CO4: Understand Grid generation, errors and uncertainties, Practical’s on CFD 
software (FLUENT) for better understanding 



PO3: Students 
should be able to 
demonstrate a 
degree of mastery 
over the area as per 
the specialization 
of the program. The 
mastery should be 
at a level higher 
than the 
requirements in the 
appropriate 
bachelor program 

PSO3: To be able to design 
and device new procedures 
to arrive at a solution for 
design or troubleshooting 
problems at the system/ 
component level. 

Finite 
Element 
Methods 
(ME 608) 

CO1: Understand the Prerequisites to Finite Element Methods, analyze the 1-D 
structural problems related to FEM and Introduction to Finite Elements in 
Engineering.   

CO2: Analyze the 1-D structural problems including Analysis of Trusses and beams. 
Develop the understanding of 2D stress analysis using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat conduction 
problems. Analyze the 3-D problems using Tetrahedron element - Jacobian matrix - 
Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling & Simulation of 
structural and non-structural problems using ANSYS, ABAQUS manuals. 

Armament 
and Combat 
Vehicles-II 
(ME 610) 

CO1: Understand the basics of Armament Systems and ballistics, learn fundamentals 
of Weapon System and its classification, Principles and Factors affecting Design of 
Weapon, Weapon mount, Projectile and Turret, Ammunition & Missile Feed Systems, 
Extraction and Ejection Systems. Learn fundamentals of Gun and Rocket; Internal, 
Intermediate, External and Terminal ballistics and actors affecting performance of the 
weapon. 

CO2: Understand about Gun and Rocket; Internal, Intermediate, External and 
Terminal ballistics and factors affecting performance of the weapon. Learn and 
understand about Warhead Mechanisms, Ammunition and Design aspects of various 
types of fuzes. Apply constitutive equations for Internal, Intermediate, External and 
Terminal ballistics and evaluate engineering constants and analyze combat vehicle 
behavior at macro level 

CO3: Analyze the different components and their functions in connection with 
Weapon Sighting and Fire control system. Understand and analyze types of Sighting 
Systems and their roles along with fire control systems. Emerging trends and feature 
of sighting and fire control system. 

CO4: Understand the requirement of different components as per futuristic combat 
vehicle design and proposing solution to the existing problems persisting in current 
inventory of combat vehicles. 

Mechanical 
Vibrations 
(ME 609) 

CO1: Understand the basics of single degree of freedom (DOF) systems such as free 
and forced vibrations of damped and undamped systems, Simple harmonic 
excitation, steady state response, torsional vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and forced vibration 
of spring-mass-damper systems, torsional vibrations, modal analysis of undamped 
and damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems including free and 
forced vibration of beams, flexibility and stiffness influence coefficients with 
understanding of numerical methods. 

CO4: Understand the experimental methods in vibration analysis with case studies 
including vehicle dynamics, fluid-structure interaction problems, vibration of 
suspension bridges. 



Armour 
Protection 
Systems 
(ME 613) 

CO1: Understand the basics of different type of threats and structural design required 
for protection against these threats. 

CO2: Understand different type of Armours, soft kill and hard kill techniques. Evaluate 
different Armour Testing methods, NATO targets and Ballistic testing of Armour. 

CO3: Analyze different case studies related to Reactive protection, electric armour 
etc. Active protection system layout and integration to platform, Intercepting 
mechanism and apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different Detection signature 
management techniques for acoustic, thermal, EM emissions etc. and proposing 
solution to the existing problems persisting currently. 

Design for 
Manufactur

ability 
(ME 611) 

CO1: Understand the Design for manufacture overview, GD&T, Processing 
techniques and limitations. 

CO2: Understand the Design for Manufacturing (DFM) and Fundamental principles 
of DFM. 

CO3: Understand the Design for Assembly (DFA) and Concurrent engineering 
approach. 

CO4: Analyze the Design Evaluation Tools/ Softwares. 

Scientific/ 
Engineering 
practices 
and skills 
(TM 649) 

CO1: To compete for the future through human resource management and 
organizational behavior concepts. 

CO2: To acquire knowledge of changing role of Managerial leadership leads to 
managing high risk in handling technology and building high performance teams. 

CO3: To understand the critical-to-quality concepts to increase overall productivity. 
To learn quality related issue and quality philosophies. 

CO4:  To drive the economy for R&D activities through strategic aspects to provide 
the strategies to mitigate cost and time overrun. 

 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Armament and Combat Vehicles) – 2016 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently 
carry out research / 
investigation and 
development work 
to solve practical 
problems 

PSO1: The specific 
outcome of the program is 
to provide human 
resources equipped with 
advanced applied 
knowledge in the field of 
armaments & combat 
vehicle technology, marine 
engineering, mechanical 
system design and robotics 
to fulfill the needs of DRDO, 
Army, Navy and Defence 
PSU’s and other industries 
thereby making the country 
self-reliance. 

Odd 
Sem 

Armament 
and Combat 
Vehicles-1 
(ME 601) 

CO1: Understand the basics of Vehicle Classification, Systems of Automotive 
Vehicles, Stability, Modularity, Transportability, Critical dimensions, Terramechanics, 
Power packs, Transmission, Steering and gear system, human response to 
vibrations of combat vehicles. 

CO2: Understand the off road and amphibious vehicle design, Chassis design, 
different type of power packs, transmission system, quarter car and half car models. 
Evaluate Terramechanics behavior, relative performance of power packs, 
Hydrokinetic and Hydro static Drives. Apply constitutive equations for 
Terramechanics analysis and calculations of critical dimensions and evaluate 
engineering constants and analyze combat vehicle behavior at macro level. 

CO3: Analyze the different components and their functions in connection with combat 
vehicle design and apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different components as per 
futuristic combat vehicle design and proposing solution to the existing problems 
persisting in current inventory of combat vehicles. 

Advanced 
Mechanics 
of Materials 

(ME 602) 

CO1: Understand the fundamental concepts of stress and strain and the relationship 
between both through the strain-stress equations in order to solve problems for 
simple tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their directions. 
Analyze theories of failure to design components for safe operation. 

CO3: Solve problems relating to non-uniform beams andthin-walled open section. 
Analyze the stresses in rotating discs, thick cylinder and bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for linearly elastic 
solid and apply the concepts of energy methods in solving structural problems. 

Advanced 
Materials 

and 
Processing 

(ME 604) 

CO1: Understand the advanced materials and its manufacturing processes for 
engineering applications and analyze Piezoelectric materials (PZT). 

CO2:  Analyze the Shape memory alloys (SMA), Electro rheological (ER) and 
magneto-rheological (MR) materials. 

CO3: Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

CO4: Understand the Powder metallurgy and Advanced Material processing 
techniques. 

O2: An ability to 
write and present a 

PSO2: To be able to apply 
advanced engineering 

 CO1: Understand the basics of threat spectrum depending upon types of conflicts, 
types of conventional threats, close combat and peace keeping missions. 



substantial 
technical report / 
document 

principles and concepts to 
design of 
equipment/systems of 
armament & combat 
vehicles, marine, robotics 
and other industries within 
realistic constraints. 

Introduction 
to Combat 
Systems 
(ME 605) 

CO2: Understand battle field environment in reference to firepower mobility and 
protection, Command-Control-Communication-Computer-Intelligence (C4I) - 
Network Centric Warfare - Battlefield Management System. Evaluate battle field 
environment and apply constitutive equations for firepower and protection analysis 
and calculations related to C4I and analyze the combat vehicle behavior at macro 
level. 

CO3: Analyze different types of combat vehicle configurations and their role in 
connection with the battlefield requirements, man machine interface and apply the 
understanding to the design of future combat systems. 

CO4: Understand and evaluate the requirement of maintainability of a combat system 
and Combat Vehicle Evaluation Techniques with different types of trials required for 
futuristic combat vehicle design and finding solution to the existing problems in 
current inventory of combat vehicles. 

 

Advanced 
Fluid & 
Thermal 
Science  
(ME 603) 

CO1: Understand and review of basics of fluid mechanics.   

CO2: Understand the basic governing equations of fluid flow and heat transfer, 
Application of dimensional analysis in fluid flow and heat transfer problems. 

CO3: Application of governing equations in various process, Problem solving skills of 
fluid flow and heat transfer.   

CO4: Understand the turbulent models for CFD, knowledge of compressible flow and 
heat transfer, Application of governing equations of fluid flow and heat transfer 

 

Advanced 
Composite 
Structures 
(ME 619) 

CO1: Understand the basics of composite materials such as classification, 
characteristics, current and potential advantages and mechanical behavior of 
composites.   

CO2: Understand the micro-mechanical behavior of lamina. 
Evaluate Elastic Moduli of lamina. Apply constitutive equations of composite 
materials and evaluate engineering constants and analyze mechanical behavior at 
macro level. 

CO3: Analyze the macro-mechanical behavior of laminates and apply to the design 
of composite structures 

CO4: Understand the fabrication methods, testing and characterization of composites 
   

Even 

Computatio
nal Fluid 

Dynamics 
(ME 607) 

CO1: Understand and review of basics of fluid mechanics, turbulence models etc  

CO2: Understand the basic governing equations of fluid flow and heat transfer 

CO3: Understand Finite Difference, Finite element and Finite Volume methods 

CO4: Understand Grid generation, errors and uncertainties, Practical’s on CFD 
software (FLUENT) for better understanding 

PO3: Students 
should be able to 
demonstrate a 

PSO3: To be able to design 
and device new procedures 
to arrive at a solution for 

Finite 
Element 
Methods 

CO1: Understand the Prerequisites to Finite Element Methods, analyze the 1-D 
structural problems related to FEM and Introduction to Finite Elements in 
Engineering.   



degree of mastery 
over the area as per 
the specialization 
of the program. The 
mastery should be 
at a level higher 
than the 
requirements in the 
appropriate 
bachelor program 

design or troubleshooting 
problems at the system/ 
component level. 

(ME 608) CO2: Analyze the 1-D structural problems including Analysis of Trusses and beams. 
Develop the understanding of 2D stress analysis using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat conduction 
problems. Analyze the 3-D problems using Tetrahedron element - Jacobian matrix - 
Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling & Simulation of 
structural and non-structural problems using ANSYS, ABAQUS manuals. 

Armour 
Protection 
Systems 
(ME 614) 

CO1: Understand the basics of different type of threats and structural design required 
for protection against these threats. 

CO2: Understand different type of Armours, soft kill and hard kill techniques. Evaluate 
different Armour Testing methods, NATO targets and Ballistic testing of Armour. 

CO3: Analyze different case studies related to Reactive protection, electric armour 
etc. Active protection system layout and integration to platform, Intercepting 
mechanism and apply the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of different Detection signature 
management techniques for acoustic, thermal, EM emissions etc. and proposing 
solution to the existing problems persisting currently. 

Design of 
Machinery  
(ME 609) 

CO1: Determine the kinematic chain and mobility, and perform the kinematic analysis 
of a given mechanism.  

CO2: Identify the basic relations between distance, time, velocity, and acceleration 
and apply the fundamental principles of statics and dynamics to machinery. 

CO3: Understand and avoid/suppress certain common dynamical problems a 
machine may undergo and Apply vector mechanics as a tool for solving kinematic 
problems. 

CO4: Understand the fundamentals of machine design for desired kinematic or 
dynamic performance and use graphical and analytic methods to study the motion of 
a planar mechanism. 

Fatigue, 
Fracture 

and Failure 
Analysis 
(ME 627) 

CO1: Understand the fatigue failure of structures,  physical aspects of fatigue, phase 
in fatigue life, fatigue fracture surfaces, statistical aspects of fatigue behaviors 

CO2: Understand fatigue failure Criteria such as Goodman, Gerber and Soderberg 
relations and diagram, Apply failure criteria and evaluate factor of safety to predict 
the safety of structure under operating loads. Apply Miner’s theory and other theories 
and evaluate life of structure under different loads for different no of cycles. 

CO3: Understand fracture mechanics design concept. Analyze the fracture 
mechanics strength of cracked bodies. Evaluate stress intensity factors for typical 
geometries. Analyze  effect of thickness on fracture toughness.  

CO4: Understand the fatigue design and testing, safe life and fail-safe design 
philosophies, applica¬tion to composite materials and structures. Evaluation of life of 
structures with damages. 

Ammunition 
(ARE 603) 

CO1: Understand the charge systems 



CO2: Understand and analyze the primer and explosive train 

CO3: Understand the ballistic optimization theroy and implementing it in various 
ammunitions like HE,KE etc. 

CO4: Understanding and analyze the precision guidance and top attack technology 
and study the recent developement of modern trends. 

Scientific/ 
Engineering 
practices 
and skills 
(TM 649) 

CO1: To compete for the future through human resource management and 
organizational behavior concepts. 

CO2: To acquire knowledge of changing role of Managerial leadership leads to 
managing high risk in handling technology and building high performance teams. 

CO3: To understand the critical-to-quality concepts to increase overall productivity. 
To learn quality related issue and quality philosophies. 

CO4:  To drive the economy for R&D activities through strategic aspects to provide 
the strategies to mitigate cost and time overrun. 

CO5: To study the role of management of manufacturing and integration for working 
towards industry 4.0. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Armament and Combat Vehicles) – 2015 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

To impart advanced training, update 
knowledge and skillset required for design, 
development, production, quality 
assurance and inspection of Armaments/ 
Combat vehicles to DRDO, DPSUs, Army 
and civilian students.  
To design the curricula co-opting stake 
holders in Board of Studies (BoS) 
prescribed by UGC in such a way that, at 
the end of the programme, the students 
should be able to undertake R&D, 
production, inspection, testing and 
evaluation of Combat vehicles and 
armament Engineering systems. 
To update the curricula in tune with the 
needs of the stake holders from time to 
time with the objective of producing 
qualified quality manpower in the area of 
Aramament/ Combat Vehicles 

 

Odd 
Sem 

Mechanical 
Vibrations 
(ME 601) 

CO1: Understand the basics of single degree of freedom (DOF) systems such as free 
and forced vibrations of damped and undamped systems, Simple harmonic excitation, 
steady state response, torsional vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and forced vibration of 
spring-mass-damper systems, torsional vibrations, modal analysis of undamped and 
damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems including free and 
forced vibration of beams, flexibility and stiffness influence coefficients with 
understanding of numerical methods. 

CO4: Understand the experimental methods in vibration analysis with case studies 
including vehicle dynamics, fluid-structure interaction problems, vibration of suspension 
bridges. 

 

Advanced 
Mechanics 

of 
Materials 
(ME 602) 

CO1: Understand the fundamental concepts of stress and strain and the relationship 
between both through the strain-stress equations in order to solve problems for simple 
tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their directions. Analyze 
theories of failure to design components for safe operation. 

  

Advanced 
Fluid & 
Thermal 
Science  
(ME 603) 

CO3: Solve problems relating to non-uniform beams andthin-walled open section. 
Analyze the stresses in rotating discs, thick cylinder and bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for linearly elastic 
solid and apply the concepts of energy methods in solving structural problems. 

CO1: Understand and review of basics of fluid mechanics.   

CO2: Understand the basic governing equations of fluid flow and heat transfer, 
Application of dimensional analysis in fluid flow and heat transfer problems. 

CO3: Application of governing equations in various process, Problem solving skills of 
fluid flow and heat transfer.   

CO4: Understand the turbulent models for CFD, knowledge of compressible flow and 
heat transfer, Application of governing equations of fluid flow and heat transfer 



  

Advanced 
Materials 

and 
Processing 

(ME 604) 

CO1: Understand the advanced materials and its manufacturing processes for 
engineering applications and analyze Piezoelectric materials (PZT). 

CO2:  Analyze the Shape memory alloys (SMA), Electro rheological (ER) and magneto-
rheological (MR) materials. 

CO3: Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

CO4: Understand the Powder metallurgy and Advanced Material processing 
techniques. 

  

System 
Dynamics 

and 
Control 
(ME 605) 

CO1: Understand the control systems, closed loop control vs open loop control 

CO2: Analyze the variables and insert Laplace transformation, MATLAB and solving 
Liner equations. 

CO3: Understanding modelling of dynamics system, signal flow graphs, and modelling 
fluid and thermal systems 

CO4: Understanding the different order systems and analyize it with MATLAB and 
understand the mathematical modelling 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Marine) – 2020-21 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research / investigation 
and development work 
to solve practical 
problems 

PSO1: The specific outcome of the 
program is to provide human 
resources equipped with advanced 
applied knowledge in the field of 
armaments & combat vehicle 
technology, marine engineering, 
mechanical system design and 
robotics to fulfill the needs of 
DRDO, Army, Navy and Defence 
PSU’s and other industries thereby 
making the country self-reliance. 

Autu
mn 

2020 

ME 641: 
Warship 

Transmission 
& Tribology 

CO1: Students will be able to analyze and apply basics of power 
transfer in Marine gear boxes, stresses, noise and modes of failure in 
gear drives                                                                                                                                         

CO2: Students will be able to explain about Navel standards used in 
design of shafting in marine engines transmission system.                                                                                                                                   

CO3: Students will be able to analyze & apply different types of 
hydrodynamic bearings starting from basic governing equations and 
estimate performance of rolling contact bearings                                                                                               

CO4: Student will understand basics of tribology, lubricants used in 
marine engines & modern lubrication 

PO2: An ability to write 
and present a 
substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament & 
combat vehicles, marine, robotics 
and other industries within realistic 
constraints. 

ME643- Ship 
Dynamics & 

Marine 
Systems 

CO1: Students will be able to explain & apply basics of ship structure, 
stability and design.                                                                  

CO2: Students will be able to analyze, explain & apply procedures for 
Staff requirements and procurement of main and auxiliary 
machineries.                                                   

CO3: Students will be able to explain & apply basics of marine systems 
like Distillation & Desalination Plants, Power Generation, Air 
conditioning & Refrigeration.                                                                       

CO4: Students will be able to explain & apply Damage Control, NBCD 
requirements, Instrumentation and controls of a ship 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: To be able to design and 
device new procedures to arrive at a 
solution for design or 
troubleshooting problems at the 
system/component level.  

ME 602- 
Advanced    

Mechanics of 
Materials 

CO1: Understand the fundamental concepts of stress and strain and 
the relationship between both through the strain-stress equations in 
order to solve problems for simple tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their 
directions. Analyze theories of failure to design components for safe 
operation. 

CO3: Solve problems relating to non-uniform beams and thin-walled 
open section. Analyze the stresses in rotating discs, thick cylinder and 
bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for 
linearly elastic solid and apply the concepts of energy methods in 
solving structural problems. 

  CO1: Understand and review of basics of fluid mechanics.    



ME 603- Fluid 
Flow & Heat 

Transfer 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer, Application of dimensional analysis in fluid flow and heat 
transfer problems. 

CO3: Application of governing equations in various process, Problem 
solving skills of fluid flow and heat transfer. 

CO4: Understand the turbulent models for CFD, knowledge of 
compressible flow and heat transfer, Application of governing 
equations of fluid flow and heat transfer 

  
ME 609- 

Mechanical 
Vibrations 

CO1: Understand the basics of single degree of freedom (DOF) 
systems such as free and forced vibrations of damped and undamped 
systems, Simple harmonic excitation, steady state response, torsional 
vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and 
forced vibration of spring-mass-damper systems, torsional vibrations, 
modal analysis of undamped and damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems 
including free and forced vibration of beams, flexibility and stiffness 
influence coefficients with understanding of numerical methods. 

CO4: Understand the experimental methods in vibration analysis with 
case studies including vehicle dynamics, fluid-structure interaction 
problems, vibration of suspension bridges. 

  

Sprin
g 
2021 

ME644- 
Marine Diesel 

& Steam 
Engines 

CO1: Students will be able to analyze & apply basic reactive 
thermodynamics and explain requirements of marine diesel engine 
design. 

CO2: Students will be able to analyze, apply & explain Marine Diesel 
Engine rating, selection & engine-propeller matching. 

CO3: Student will be able analyze and explain regulations & control 
Mechanisms for noise and  emissions control from marine diesel 
engines. 

CO4: Students will be able to understand, analyze & apply basic 
working characteristics, performance & basic design considerations of 
boilers & steam turbines using thermodynamic charts/relations. 

  
ME645- 

Marine Gas 
Turbines 

CO1: Students will be able to analyze, apply & explain basic working 
of marine gas turbines in terms of its thermodynamic and mechanical 
behaviour. 

CO2: Students will be able to analyze, apply & explain aerodynamic & 
mechanical design & performance characteristics of gas turbines and 
compressors. 

CO3: Students will be able to analyze, interpret & explain mechanical 
design requirements of Marine gas turbine components & recommend 
suitable materials for its manufacturing. 

  
ME646- 
Nuclear 

CO1: Students will understand & be able to apply basic knowledge of 
nuclear physics. 



Reactor 
Engineering 

CO2: Students will be able to demonstrate understanding on safety 
aspects related to functioning of a nuclear reactor.   

CO3: Students will be able to analyse, apply and explain thermal and 
hydraulic design aspects of nuclear reactor systems. 

CO4: Students will understand & be able to explain basics of control 
and instrumentation of an nuclear reactor. 

  

ME 607- 
Computation

al Fluid 
Dynamics 

CO1: Understand and review of basics of fluid mechanics, turbulence 
models etc 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer. 

CO3: Understand Finite Difference, Finite element and Finite Volume 
methods.               

CO4: Understand Grid generation, errors and uncertainties, Practical’s 
on CFD software (FLUENT) for better understanding. 

  

Finite 
Element 
Methods 
(ME 608) 

CO1: Understand the Prerequisites to Finite Element Methods, 
analyze the 1-D structural problems related to FEM and Introduction 
to Finite Elements in Engineering.   

CO2: Analyze the 1-D structural problems including Analysis of 
Trusses and beams. Develop the understanding of 2D stress analysis 
using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat 
conduction problems. Analyze the 3-D problems using Tetrahedron 
element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling 
& Simulation of structural and non-structural problems using ANSYS, 
ABAQUS manuals. 

   
ME 660- Heat 
Exchanger 

Design 

CO1: Understand the basics of Heat exchangers, its classification of 
different applications. Introduction to Thermal and hydraulic aspects, 
pressure drop and heat transfer, sizing and rating, LMTD and NTU 
method etc.   

CO2: Understand role of Biot number and its significance in Fin 
design, lumped parameter analysis, effectiveness, efficiency and 
thermal resistance of fins. Understand different types of heat 
exchangers. Evaluate Fouling and corrosion and its effect on heat 
transfer and pressure drop and calculations for shell and tube heat 
exchanger. 

CO3: Analyze the different components and their functions in 
connection Heat Pipe and Phase change heat exchangers and apply 
the understanding to the design of future systems. 

CO4: Understand and evaluate the requirement of Heat Exchanger 
packaging and testing and proposing solution to the existing problems 
persisting in current inventory of combat vehicles. 

 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Marine) – 2019-20 

 

PO PSO Odd/Even 
Course name 

With Code 
CO 

PO1: An ability to 
independently carry out 
research / investigation 
and development work 
to solve practical 
problems 

PSO1: The specific outcome of 
the program is to provide human 
resources equipped with 
advanced applied knowledge in 
the field of armaments & combat 
vehicle technology, marine 
engineering, mechanical system 
design and robotics to fulfill the 
needs of DRDO, Army, Navy and 
Defence PSU’s and other 
industries thereby making the 
country self-reliance. 

Autumn 
2019 

ME 641: 
Warship 

Transmission 
& Tribology 

CO1: Students will be able to analyze and apply basics of power 
transfer in Marine gear boxes, stresses, noise and modes of failure in 
gear drives                                                                                                                                         

CO2: Students will be able to explain about Navel standards used in 
design of shafting in marine engines transmission system.                                                                                                                                   

CO3: Students will be able to analyze & apply different types of 
hydrodynamic bearings starting from basic governing equations and 
estimate performance of rolling contact bearings                                                                                               

CO4: Student will understand basics of tribology, lubricants used in 
marine engines & modern lubrication 

PO2: An ability to write 
and present a 
substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament 
& combat vehicles, marine, 
robotics and other industries 
within realistic constraints. 

ME643- Ship 
Dynamics & 

Marine 
Systems 

CO1: Students will be able to explain & apply basics of ship structure, 
stability and design.                                                                  

CO2: Students will be able to analyze, explain & apply procedures for 
Staff requirements and procurement of main and auxiliary 
machineries.                                                   

CO3: Students will be able to explain & apply basics of marine systems 
like Distillation & Desalination Plants, Power Generation, Air 
conditioning & Refrigeration.                                                                       

CO4: Students will be able to explain & apply Damage Control, NBCD 
requirements, Instrumentation and controls of a ship 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: To be able to design and 
device new procedures to arrive 
at a solution for design or 
troubleshooting problems at the 
system/component level.  

ME 602- 
Advanced    

Mechanics of 
Materials 

CO1: Understand the fundamental concepts of stress and strain and 
the relationship between both through the strain-stress equations in 
order to solve problems for simple tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their 
directions. Analyze theories of failure to design components for safe 
operation. 

CO3: Solve problems relating to non-uniform beams and thin-walled 
open section. Analyze the stresses in rotating discs, thick cylinder and 
bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for 
linearly elastic solid and apply the concepts of energy methods in 
solving structural problems. 

  CO1: Understand and review of basics of fluid mechanics.    



ME 603- 
Advanced 

Fluid 
Mechanics 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer, Application of dimensional analysis in fluid flow and heat 
transfer problems. 

CO3: Application of governing equations in various process, Problem 
solving skills of fluid flow and heat transfer. 

CO4: Understand the turbulent models for CFD, knowledge of 
compressible flow and heat transfer, Application of governing 
equations of fluid flow and heat transfer 

  
ME 609- 

Mechanical 
Vibrations 

CO1: Understand the basics of single degree of freedom (DOF) 
systems such as free and forced vibrations of damped and undamped 
systems, Simple harmonic excitation, steady state response, torsional 
vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and 
forced vibration of spring-mass-damper systems, torsional vibrations, 
modal analysis of undamped and damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems 
including free and forced vibration of beams, flexibility and stiffness 
influence coefficients with understanding of numerical methods. 

CO4: Understand the experimental methods in vibration analysis with 
case studies including vehicle dynamics, fluid-structure interaction 
problems, vibration of suspension bridges. 

  

Spring 
2020 

ME644- 
Marine Diesel 

& Steam 
Engines 

CO1: Students will be able to analyze & apply basic reactive 
thermodynamics and explain requirements of marine diesel engine 
design. 

CO2: Students will be able to analyze, apply & explain Marine Diesel 
Engine rating, selection & engine-propeller matching. 

CO3: Student will be able analyze and explain regulations & control 
Mechanisms for noise and emissions control from marine diesel 
engines. 

CO4: Students will be able to understand, analyze & apply basic 
working characteristics, performance & basic design considerations of 
boilers & steam turbines using thermodynamic charts/relations. 

  
ME645- 

Marine Gas 
Turbines 

CO1: Students will be able to analyze, apply & explain basic working 
of marine gas turbines in terms of its thermodynamic and mechanical 
behaviour. 

CO2: Students will be able to analyze, apply & explain aerodynamic & 
mechanical design & performance characteristics of gas turbines and 
compressors. 

CO3: Students will be able to analyze, interpret & explain mechanical 
design requirements of Marine gas turbine components & recommend 
suitable materials for its manufacturing. 

  
ME646- 
Nuclear 

CO1: Students will understand & be able to apply basic knowledge of 
nuclear physics. 



Reactor 
Engineering 

CO2: Students will be able to demonstrate understanding on safety 
aspects related to functioning of a nuclear reactor.   

CO3: Students will be able to analyse, apply and explain thermal and 
hydraulic design aspects of nuclear reactor systems. 

CO4: Students will understand & be able to explain basics of control 
and instrumentation of an nuclear reactor. 

  

ME 607- 
Computation

al Fluid 
Dynamics 

CO1: Understand and review of basics of fluid mechanics, turbulence 
models etc 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer. 

CO3: Understand Finite Difference, Finite element and Finite Volume 
methods.               

CO4: Understand Grid generation, errors and uncertainties, Practical’s 
on CFD software (FLUENT) for better understanding. 

  

ME 608- 
Finite 

Element 
Methods  

CO1: Understand the Prerequisites to Finite Element Methods, 
analyze the 1-D structural problems related to FEM and Introduction 
to Finite Elements in Engineering.   

CO2: Analyze the 1-D structural problems including Analysis of 
Trusses and beams. Develop the understanding of 2D stress analysis 
using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat 
conduction problems. Analyze the 3-D problems using Tetrahedron 
element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling 
& Simulation of structural and non-structural problems using ANSYS, 
ABAQUS manuals. 

   

ME 654- 
Advanced 

Heat & Mass 
Transfer 

CO1: Students will be able to explain, analyze & apply basic 
conduction & convection principles     

CO2: Students will be able to analyze & apply internal & external 
forced convection concepts to real life problems. 

CO3: Students will be able to apply & explain basic concepts of 
radiation & mass transfer. Understand non-dimensional parameters 
affecting convective mass transfer in combined heat & mass transfer 
processes like boiling & condensation 

 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Marine) – 2018-19 

 

PO PSO Odd/Even 
Course name 

With Code 
CO 

PO1: An ability to 
independently carry out 
research / investigation 
and development work 
to solve practical 
problems 

PSO1: The specific outcome of 
the program is to provide human 
resources equipped with 
advanced applied knowledge in 
the field of armaments & combat 
vehicle technology, marine 
engineering, mechanical system 
design and robotics to fulfill the 
needs of DRDO, Army, Navy and 
Defence PSU’s and other 
industries thereby making the 
country self-reliance. 

Autumn 
2018 

ME 641: 
Warship 

Transmission 
& Tribology 

CO1: Students will be able to analyze and apply basics of power 
transfer in Marine gear boxes, stresses, noise and modes of failure in 
gear drives                                                                                                                                         

CO2: Students will be able to explain about Navel standards used in 
design of shafting in marine engines transmission system.                                                                                                                                   

CO3: Students will be able to analyze & apply different types of 
hydrodynamic bearings starting from basic governing equations and 
estimate performance of rolling contact bearings                                                                                               

CO4: Student will understand basics of tribology, lubricants used in 
marine engines & modern lubrication 

PO2: An ability to write 
and present a 
substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament 
& combat vehicles, marine, 
robotics and other industries 
within realistic constraints. 

ME643- Ship 
Dynamics & 

Marine 
Systems 

CO1: Students will be able to explain & apply basics of ship structure, 
stability and design.                                                                  

CO2: Students will be able to analyze, explain & apply procedures for 
Staff requirements and procurement of main and auxiliary 
machineries.                                                   

CO3: Students will be able to explain & apply basics of marine systems 
like Distillation & Desalination Plants, Power Generation, Air 
conditioning & Refrigeration.                                                                       

CO4: Students will be able to explain & apply Damage Control, NBCD 
requirements, Instrumentation and controls of a ship 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: To be able to design and 
device new procedures to arrive 
at a solution for design or 
troubleshooting problems at the 
system/component level.  

ME 602- 
Advanced    

Mechanics of 
Materials 

CO1: Understand the fundamental concepts of stress and strain and 
the relationship between both through the strain-stress equations in 
order to solve problems for simple tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their 
directions. Analyze theories of failure to design components for safe 
operation. 

CO3: Solve problems relating to non-uniform beams and thin-walled 
open section. Analyze the stresses in rotating discs, thick cylinder and 
bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for 
linearly elastic solid and apply the concepts of energy methods in 
solving structural problems. 

  CO1: Understand and review of basics of fluid mechanics.    



ME 603- 
Advanced 

Fluid 
Mechanics 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer, Application of dimensional analysis in fluid flow and heat 
transfer problems. 

CO3: Application of governing equations in various process, Problem 
solving skills of fluid flow and heat transfer. 

CO4: Understand the turbulent models for CFD, knowledge of 
compressible flow and heat transfer, Application of governing 
equations of fluid flow and heat transfer 

  
ME 609- 

Mechanical 
Vibrations 

CO1: Understand the basics of single degree of freedom (DOF) 
systems such as free and forced vibrations of damped and undamped 
systems, Simple harmonic excitation, steady state response, torsional 
vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and 
forced vibration of spring-mass-damper systems, torsional vibrations, 
modal analysis of undamped and damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems 
including free and forced vibration of beams, flexibility and stiffness 
influence coefficients with understanding of numerical methods. 

CO4: Understand the experimental methods in vibration analysis with 
case studies including vehicle dynamics, fluid-structure interaction 
problems, vibration of suspension bridges. 

  

ME 616- 
Thermal 

Management 
of Defence 
Equipment 

CO1: Understand the basics aspects of compactness, scaling laws of 
heat exchanger, various types of heat exchanger 

CO2: Optimization of surface area for various types of heat exchanger.        

CO3: Apply Thermal design for Industrial compact heat exchangers 
using LMTD Method 

   

ME657- 
Marine 

Hydrodynami
cs 

CO1: Understand and review of Ideal and viscous incompressible 
fluid; Kinematics of fluid; Lagrangian and Eulerian methods of 
description, velocity, acceleration, streamlines, pathlines, vorticity.   

CO2: Understand the basic Two-dimensional motion - velocity 
potential, stream function, Sources, sinks, dipoles; Flow past a circular 
cylinder with and without circulation; Blausius Theorem 

CO3: Understand The vortex system-circular vortex, two dimensional 
sources and vortex distributions, vortex sheets; Lifting Surfaces, 
Aerofoil theory; Velocity and pressure distribution on aerofoils; 
Viscous fluids- Navier-Stokes equations, Laminar flow, Poiseuille flow, 
Couette flow.       

CO4: Understand Gravity waves- Airy's wave; Free surface condition; 
Velocity potential- Dispersion relation; Surface tension effects; Orbital 
motion; Group velocity and its dynamical significance; Wave energy 

  
Spring 
2020 

ME644- 
Marine Diesel 

CO1: Students will be able to analyze & apply basic reactive 
thermodynamics and explain requirements of marine diesel engine 
design. 



& Steam 
Engines 

CO2: Students will be able to analyze, apply & explain Marine Diesel 
Engine rating, selection & engine-propeller matching. 

CO3: Student will be able analyze and explain regulations & control 
Mechanisms for noise and emissions control from marine diesel 
engines. 

CO4: Students will be able to understand, analyze & apply basic 
working characteristics, performance & basic design considerations of 
boilers & steam turbines using thermodynamic charts/relations. 

  
ME645- 

Marine Gas 
Turbines 

CO1: Students will be able to analyze, apply & explain basic working 
of marine gas turbines in terms of its thermodynamic and mechanical 
behaviour. 

CO2: Students will be able to analyze, apply & explain aerodynamic & 
mechanical design & performance characteristics of gas turbines and 
compressors. 

CO3: Students will be able to analyze, interpret & explain mechanical 
design requirements of Marine gas turbine components & recommend 
suitable materials for its manufacturing. 

  

ME646- 
Nuclear 
Reactor 

Engineering 

CO1: Students will understand & be able to apply basic knowledge of 
nuclear physics. 

CO2: Students will be able to demonstrate understanding on safety 
aspects related to functioning of a nuclear reactor.   

CO3: Students will be able to analyse, apply and explain thermal and 
hydraulic design aspects of nuclear reactor systems. 

CO4: Students will understand & be able to explain basics of control 
and instrumentation of an nuclear reactor. 

  

ME 607- 
Computation

al Fluid 
Dynamics 

CO1: Understand and review of basics of fluid mechanics, turbulence 
models etc 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer. 

CO3: Understand Finite Difference, Finite element and Finite Volume 
methods.               

CO4: Understand Grid generation, errors and uncertainties, Practical’s 
on CFD software (FLUENT) for better understanding. 

  ME 608- 
CO1: Understand the Prerequisites to Finite Element Methods, 
analyze the 1-D structural problems related to FEM and Introduction 
to Finite Elements in Engineering.   



Finite 
Element 
Methods  

CO2: Analyze the 1-D structural problems including Analysis of 
Trusses and beams. Develop the understanding of 2D stress analysis 
using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat 
conduction problems. Analyze the 3-D problems using Tetrahedron 
element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling 
& Simulation of structural and non-structural problems using ANSYS, 
ABAQUS manuals. 

   

ME 654- 
Advanced 

Heat & Mass 
Transfer 

CO1: Students will be able to explain, analyze & apply basic 
conduction & convection principles     

CO2: Students will be able to analyze & apply internal & external 
forced convection concepts to real life problems. 

CO3: Students will be able to apply & explain basic concepts of 
radiation & mass transfer. Understand non-dimensional parameters 
affecting convective mass transfer in combined heat & mass transfer 
processes like boiling & condensation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Marine) – 2017-18 

 

PO PSO Odd/Even 
Course name 

With Code 
CO 

PO1: An ability to 
independently carry out 
research / investigation 
and development work 
to solve practical 
problems 

PSO1: The specific outcome of 
the program is to provide human 
resources equipped with 
advanced applied knowledge in 
the field of armaments & combat 
vehicle technology, marine 
engineering, mechanical system 
design and robotics to fulfill the 
needs of DRDO, Army, Navy and 
Defence PSU’s and other 
industries thereby making the 
country self-reliance. 

Autumn 
2017 

ME 641: 
Warship 

Transmission 
& Tribology 

CO1: Students will be able to analyze and apply basics of power 
transfer in Marine gear boxes, stresses, noise and modes of failure in 
gear drives                                                                                                                                         

CO2: Students will be able to explain about Navel standards used in 
design of shafting in marine engines transmission system.                                                                                                                                   

CO3: Students will be able to analyze & apply different types of 
hydrodynamic bearings starting from basic governing equations and 
estimate performance of rolling contact bearings                                                                                               

CO4: Student will understand basics of tribology, lubricants used in 
marine engines & modern lubrication 

PO2: An ability to write 
and present a 
substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament 
& combat vehicles, marine, 
robotics and other industries 
within realistic constraints. 

ME643- Ship 
Dynamics & 

Marine 
Systems 

CO1: Students will be able to explain & apply basics of ship structure, 
stability and design.                                                                  

CO2: Students will be able to analyze, explain & apply procedures for 
Staff requirements and procurement of main and auxiliary 
machineries.                                                   

CO3: Students will be able to explain & apply basics of marine systems 
like Distillation & Desalination Plants, Power Generation, Air 
conditioning & Refrigeration.                                                                       

CO4: Students will be able to explain & apply Damage Control, NBCD 
requirements, Instrumentation and controls of a ship 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: To be able to design and 
device new procedures to arrive 
at a solution for design or 
troubleshooting problems at the 
system/component level.  

ME 602- 
Advanced    

Mechanics of 
Materials 

CO1: Understand the fundamental concepts of stress and strain and 
the relationship between both through the strain-stress equations in 
order to solve problems for simple tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their 
directions. Analyze theories of failure to design components for safe 
operation. 

CO3: Solve problems relating to non-uniform beams and thin-walled 
open section. Analyze the stresses in rotating discs, thick cylinder and 
bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for 
linearly elastic solid and apply the concepts of energy methods in 
solving structural problems. 

  CO1: Understand and review of basics of fluid mechanics.    



ME 603- 
Advanced 

Fluid 
Mechanics 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer, Application of dimensional analysis in fluid flow and heat 
transfer problems. 

CO3: Application of governing equations in various process, Problem 
solving skills of fluid flow and heat transfer. 

CO4: Understand the turbulent models for CFD, knowledge of 
compressible flow and heat transfer, Application of governing 
equations of fluid flow and heat transfer 

  
ME 609- 

Mechanical 
Vibrations 

CO1: Understand the basics of single degree of freedom (DOF) 
systems such as free and forced vibrations of damped and undamped 
systems, Simple harmonic excitation, steady state response, torsional 
vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and 
forced vibration of spring-mass-damper systems, torsional vibrations, 
modal analysis of undamped and damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems 
including free and forced vibration of beams, flexibility and stiffness 
influence coefficients with understanding of numerical methods. 

CO4: Understand the experimental methods in vibration analysis with 
case studies including vehicle dynamics, fluid-structure interaction 
problems, vibration of suspension bridges. 

  

ME 616- 
Thermal 

Management 
of Defence 
Equipment 

CO1: Understand the basics aspects of compactness, scaling laws of 
heat exchanger, various types of heat exchanger 

CO2: Optimization of surface area for various types of heat exchanger.        

CO3: Apply Thermal design for Industrial compact heat exchangers 
using LMTD Method 

  

ME657- 
Marine 

Hydrodynami
cs 

CO1: Understand and review of Ideal and viscous incompressible 
fluid; Kinematics of fluid; Lagrangian and Eulerian methods of 
description, velocity, acceleration, streamlines, pathlines, vorticity.   

CO2: Understand the basic Two-dimensional motion - velocity 
potential, stream function, Sources, sinks, dipoles; Flow past a circular 
cylinder with and without circulation; Blausius Theorem 

CO3: Understand The vortex system-circular vortex, two dimensional 
sources and vortex distributions, vortex sheets; Lifting Surfaces, 
Aerofoil theory; Velocity and pressure distribution on aerofoils; 
Viscous fluids- Navier-Stokes equations, Laminar flow, Poiseuille flow, 
Couette flow.       

CO4: Understand Gravity waves- Airy's wave; Free surface condition; 
Velocity potential- Dispersion relation; Surface tension effects; Orbital 
motion; Group velocity and its dynamical significance; Wave energy 

 

  
Spring 
2018 

ME644- 
Marine Diesel 

CO1: Students will be able to analyze & apply basic reactive 
thermodynamics and explain requirements of marine diesel engine 
design. 



& Steam 
Engines 

CO2: Students will be able to analyze, apply & explain Marine Diesel 
Engine rating, selection & engine-propeller matching. 

CO3: Student will be able analyze and explain regulations & control 
Mechanisms for noise and emissions control from marine diesel 
engines. 

CO4: Students will be able to understand, analyze & apply basic 
working characteristics, performance & basic design considerations of 
boilers & steam turbines using thermodynamic charts/relations. 

  
ME645- 

Marine Gas 
Turbines 

CO1: Students will be able to analyze, apply & explain basic working 
of marine gas turbines in terms of its thermodynamic and mechanical 
behaviour. 

CO2: Students will be able to analyze, apply & explain aerodynamic & 
mechanical design & performance characteristics of gas turbines and 
compressors. 

CO3: Students will be able to analyze, interpret & explain mechanical 
design requirements of Marine gas turbine components & recommend 
suitable materials for its manufacturing. 

  

ME646- 
Nuclear 
Reactor 

Engineering 

CO1: Students will understand & be able to apply basic knowledge of 
nuclear physics. 

CO2: Students will be able to demonstrate understanding on safety 
aspects related to functioning of a nuclear reactor.   

CO3: Students will be able to analyse, apply and explain thermal and 
hydraulic design aspects of nuclear reactor systems. 

CO4: Students will understand & be able to explain basics of control 
and instrumentation of an nuclear reactor. 

  

ME 607- 
Computation

al Fluid 
Dynamics 

CO1: Understand and review of basics of fluid mechanics, turbulence 
models etc 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer. 

CO3: Understand Finite Difference, Finite element and Finite Volume 
methods.               

CO4: Understand Grid generation, errors and uncertainties, Practical’s 
on CFD software (FLUENT) for better understanding. 

  ME 608- 
CO1: Understand the Prerequisites to Finite Element Methods, 
analyze the 1-D structural problems related to FEM and Introduction 
to Finite Elements in Engineering.   



Finite 
Element 
Methods  

CO2: Analyze the 1-D structural problems including Analysis of 
Trusses and beams. Develop the understanding of 2D stress analysis 
using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat 
conduction problems. Analyze the 3-D problems using Tetrahedron 
element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling 
& Simulation of structural and non-structural problems using ANSYS, 
ABAQUS manuals. 

   

ME 654- 
Advanced 

Heat & Mass 
Transfer 

CO1: Students will be able to explain, analyze & apply basic 
conduction & convection principles     

CO2: Students will be able to analyze & apply internal & external 
forced convection concepts to real life problems. 

CO3: Students will be able to apply & explain basic concepts of 
radiation & mass transfer. Understand non-dimensional parameters 
affecting convective mass transfer in combined heat & mass transfer 
processes like boiling & condensation 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Marine) – 2016-17 

 

PO PSO Odd/Even 
Course name 

With Code 
CO 

PO1: An ability to 
independently carry out 
research / investigation 
and development work 
to solve practical 
problems 

PSO1: The specific outcome of 
the program is to provide human 
resources equipped with 
advanced applied knowledge in 
the field of armaments & combat 
vehicle technology, marine 
engineering, mechanical system 
design and robotics to fulfill the 
needs of DRDO, Army, Navy and 
Defence PSU’s and other 
industries thereby making the 
country self-reliance. 

Autumn 
2016 

ME 641: 
Warship 

Transmission 
& Tribology 

CO1: Students will be able to analyze and apply basics of power 
transfer in Marine gear boxes, stresses, noise and modes of failure in 
gear drives                                                                                                                                         

CO2: Students will be able to explain about Navel standards used in 
design of shafting in marine engines transmission system.                                                                                                                                   

CO3: Students will be able to analyze & apply different types of 
hydrodynamic bearings starting from basic governing equations and 
estimate performance of rolling contact bearings                                                                                               

CO4: Student will understand basics of tribology, lubricants used in 
marine engines & modern lubrication 

PO2: An ability to write 
and present a 
substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament 
& combat vehicles, marine, 
robotics and other industries 
within realistic constraints. 

ME643- Ship 
Dynamics & 

Marine 
Systems 

CO1: Students will be able to explain & apply basics of ship structure, 
stability and design.                                                                  

CO2: Students will be able to analyze, explain & apply procedures for 
Staff requirements and procurement of main and auxiliary 
machineries.                                                   

CO3: Students will be able to explain & apply basics of marine systems 
like Distillation & Desalination Plants, Power Generation, Air 
conditioning & Refrigeration.                                                                       

CO4: Students will be able to explain & apply Damage Control, NBCD 
requirements, Instrumentation and controls of a ship 

PO3: Students should 
be able to demonstrate 
a degree of mastery 
over the area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

PSO3: To be able to design and 
device new procedures to arrive 
at a solution for design or 
troubleshooting problems at the 
system/component level.  

ME 602- 
Advanced    

Mechanics of 
Materials 

CO1: Understand the fundamental concepts of stress and strain and 
the relationship between both through the strain-stress equations in 
order to solve problems for simple tri-dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their 
directions. Analyze theories of failure to design components for safe 
operation. 

CO3: Solve problems relating to non-uniform beams and thin-walled 
open section. Analyze the stresses in rotating discs, thick cylinder and 
bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for 
linearly elastic solid and apply the concepts of energy methods in 
solving structural problems. 



  

ME 603- 
Advanced 

Fluid 
Mechanics 

CO1: Understand and review of basics of fluid mechanics.    

CO2: Understand the basic governing equations of fluid flow and heat 
transfer, Application of dimensional analysis in fluid flow and heat 
transfer problems. 

CO3: Application of governing equations in various process, Problem 
solving skills of fluid flow and heat transfer. 

CO4: Understand the turbulent models for CFD, knowledge of 
compressible flow and heat transfer, Application of governing 
equations of fluid flow and heat transfer 

  

ME642: 
Automatic 

Control 
System 

CO1: Students will understand basics of control systems like transfer 
function, closed/open systems, feedback & feed forward systems & 
draw block diagrams for mechanical, electrical and hydraulic systems    

CO2: Students will understand Nyquist criterion, static & dynamic 
characteristics of transient, steady state, 1st/2nd order control 
systems using frequency response, stability analysis, root locus 
analysis 

CO3: Students will understand control system actions & components 
like discrete/proportional, integral & differential control actions, 
comparators & actuators, amplifiers, servo motors, control valves     

CO4: Students will be able to apply control system basics to 
pneumatic, hydraulic & electrical systems based on microprocessor, 
PLC, micro-controller based distributed Marine control systems 

  

Spring 
2017 

ME 609- 
Mechanical 
Vibrations 

CO1: Understand the basics of single degree of freedom (DOF) 
systems such as free and forced vibrations of damped and undamped 
systems, Simple harmonic excitation, steady state response, torsional 
vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and 
forced vibration of spring-mass-damper systems, torsional vibrations, 
modal analysis of undamped and damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems 
including free and forced vibration of beams, flexibility and stiffness 
influence coefficients with understanding of numerical methods. 

CO4: Understand the experimental methods in vibration analysis with 
case studies including vehicle dynamics, fluid-structure interaction 
problems, vibration of suspension bridges. 

  

ME644- 
Marine Diesel 

& Steam 
Engines 

CO1: Students will be able to analyze & apply basic reactive 
thermodynamics and explain requirements of marine diesel engine 
design. 

CO2: Students will be able to analyze, apply & explain Marine Diesel 
Engine rating, selection & engine-propeller matching. 

CO3: Student will be able analyze and explain regulations & control 
Mechanisms for noise and emissions control from marine diesel 
engines. 



CO4: Students will be able to understand, analyze & apply basic 
working characteristics, performance & basic design considerations of 
boilers & steam turbines using thermodynamic charts/relations. 

  
ME645- 

Marine Gas 
Turbines 

CO1: Students will be able to analyze, apply & explain basic working 
of marine gas turbines in terms of its thermodynamic and mechanical 
behaviour. 

CO2: Students will be able to analyze, apply & explain aerodynamic & 
mechanical design & performance characteristics of gas turbines and 
compressors. 

CO3: Students will be able to analyze, interpret & explain mechanical 
design requirements of Marine gas turbine components & recommend 
suitable materials for its manufacturing. 

  

ME646- 
Nuclear 
Reactor 

Engineering 

CO1: Students will understand & be able to apply basic knowledge of 
nuclear physics. 

CO2: Students will be able to demonstrate understanding on safety 
aspects related to functioning of a nuclear reactor.   

CO3: Students will be able to analyse, apply and explain thermal and 
hydraulic design aspects of nuclear reactor systems. 

CO4: Students will understand & be able to explain basics of control 
and instrumentation of an nuclear reactor. 

  

ME 607- 
Computation

al Fluid 
Dynamics 

CO1: Understand and review of basics of fluid mechanics, turbulence 
models etc 

CO2: Understand the basic governing equations of fluid flow and heat 
transfer. 

CO3: Understand Finite Difference, Finite element and Finite Volume 
methods.               

CO4: Understand Grid generation, errors and uncertainties, Practical’s 
on CFD software (FLUENT) for better understanding. 

  

ME 608- 
Finite 

Element 
Methods  

CO1: Understand the Prerequisites to Finite Element Methods, 
analyze the 1-D structural problems related to FEM and Introduction 
to Finite Elements in Engineering.   

CO2: Analyze the 1-D structural problems including Analysis of 
Trusses and beams. Develop the understanding of 2D stress analysis 
using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat 
conduction problems. Analyze the 3-D problems using Tetrahedron 
element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling 
& Simulation of structural and non-structural problems using ANSYS, 
ABAQUS manuals. 

 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (M.Tech in Marine) – 2015-16 

 

PEOs Odd/Even 
Course name 

With Code 
CO 

To impart advanced 
training, update knowledge 
and skillset required for 
design, development, 
production, quality 
assurance and inspection 
of Marine equipment to 
officers from Indian Navy, 
Coast guard, DPSUs and 
civilian students.   
To design the curricula co-
opting stake holders in 
Board of Studies (BoS) 
prescribed by UGC in such 
a way that, at the end of the 
programme, the students 
should be able to undertake 
R&D, production, 
inspection, testing and 
evaluation of Marine 
Engineering Equipment. 
To update the curricula in 
tune with the needs of the 
stake holders from time to 
time with the objective of 
producing qualified quality 
manpower in the area of 
Marine Engineering. 

Autumn 
2015 

ME 608: 
Warship 

Transmission 
& Tribology 

CO1: Students will be able to analyze and apply basics of power transfer in Marine gear 
boxes, stresses, noise and modes of failure in gear drives                                                                                                                                         

CO2: Students will be able to explain about Navel standards used in design of shafting in 
marine engines transmission system.                                                                                                                                   

CO3: Students will be able to analyze & apply different types of hydrodynamic bearings 
starting from basic governing equations and estimate performance of rolling contact bearings                                                                                               

CO4: Student will understand basics of tribology, lubricants used in marine engines & 
modern lubrication 

ME 601- 
Mechanical 
Vibrations 

CO1: Understand the basics of single degree of freedom (DOF) systems such as free and 
forced vibrations of damped and undamped systems, Simple harmonic excitation, steady 
state response, torsional vibrations. 

CO2: Understand vibration of systems with 2-DOF such as free and forced vibration of 
spring-mass-damper systems, torsional vibrations, modal analysis of undamped and 
damped systems.   

CO3: Analyze the vibration of multi-DOF and continuous systems including free and forced 
vibration of beams, flexibility and stiffness influence coefficients with understanding of 
numerical methods. 

CO4: Understand the experimental methods in vibration analysis with case studies including 
vehicle dynamics, fluid-structure interaction problems, vibration of suspension bridges. 

ME 602- 
Advanced    

Mechanics of 
Materials 

CO1: Understand the fundamental concepts of stress and strain and the relationship 
between both through the strain-stress equations in order to solve problems for simple tri-
dimensional elastic solids. 

CO2: Determine Stress/strain invariants, principal strains and their directions. Analyze 
theories of failure to design components for safe operation. 

CO3: Solve problems relating to non-uniform beams and thin-walled open section. Analyze 
the stresses in rotating discs, thick cylinder and bars subjected to torsion. 

CO4: Develop constitutive relationships between stress and strain for linearly elastic solid 
and apply the concepts of energy methods in solving structural problems. 

ME 603- 
Advanced 

Fluid 
Mechanics 

CO1: Understand and review of basics of fluid mechanics.    

CO2: Understand the basic governing equations of fluid flow and heat transfer, Application 
of dimensional analysis in fluid flow and heat transfer problems. 

CO3: Application of governing equations in various process, Problem solving skills of fluid 
flow and heat transfer. 

CO4: Understand the turbulent models for CFD, knowledge of compressible flow and heat 
transfer, Application of governing equations of fluid flow and heat transfer 



Spring 
2016 

NW611: 
Automatic 

Control 
System 

CO1: Students will understand basics of control systems like transfer function, closed/open 
systems, feedback & feed forward systems & draw block diagrams for mechanical, electrical 
and hydraulic systems    

CO2: Students will understand Nyquist criterion, static & dynamic characteristics of transient, 
steady state, 1st/2nd order control systems using frequency response, stability analysis, root 
locus analysis 

CO3: Students will understand control system actions & components like 
discrete/proportional, integral & differential control actions, comparators & actuators, 
amplifiers, servo motors, control valves     

CO4: Students will be able to apply control system basics to pneumatic, hydraulic & electrical 
systems based on microprocessor, PLC, micro-controller based distributed Marine control 
systems 

NW605- 
Marine Diesel 

& Steam 
Engines 

CO1: Students will be able to analyze & apply basic reactive thermodynamics and explain 
requirements of marine diesel engine design. 

CO2: Students will be able to analyze, apply & explain Marine Diesel Engine rating, selection 
& engine-propeller matching. 

CO3: Student will be able analyze and explain regulations & control Mechanisms for noise 
and emissions control from marine diesel engines. 

CO4: Students will be able to understand, analyze & apply basic working characteristics, 
performance & basic design considerations of boilers & steam turbines using thermodynamic 
charts/relations. 

NW606- 
Marine Gas 

Turbines 

CO1: Students will be able to analyze, apply & explain basic working of marine gas turbines 
in terms of its thermodynamic and mechanical behaviour. 

CO2: Students will be able to analyze, apply & explain aerodynamic & mechanical design & 
performance characteristics of gas turbines and compressors. 

CO3: Students will be able to analyze, interpret & explain mechanical design requirements 
of Marine gas turbine components & recommend suitable materials for its manufacturing. 

NW607- Ship 
Dynamics & 

Marine 
Systems 

CO1: Students will be able to explain & apply basics of ship structure, stability and design.                                                                  

CO2: Students will be able to analyze, explain & apply procedures for Staff requirements 
and procurement of main and auxiliary machineries.                                                   

CO3: Students will be able to explain & apply basics of marine systems like Distillation & 
Desalination Plants, Power Generation, Air conditioning & Refrigeration.                                                                       

CO4: Students will be able to explain & apply Damage Control, NBCD requirements, 
Instrumentation and controls of a ship 

NW619- 
Nuclear 
Reactor 

Engineering 

CO1: Students will understand & be able to apply basic knowledge of nuclear physics. 

CO2: Students will be able to demonstrate understanding on safety aspects related to 
functioning of a nuclear reactor.   

CO3: Students will be able to analyse, apply and explain thermal and hydraulic design 
aspects of nuclear reactor systems. 

CO4: Students will understand & be able to explain basics of control and instrumentation of 
an nuclear reactor. 



ME 608- 
Finite 

Element 
Methods 

 

CO1: Understand the Prerequisites to Finite Element Methods, analyze the 1-D structural 
problems related to FEM and Introduction to Finite Elements in Engineering.   

CO2: Analyze the 1-D structural problems including Analysis of Trusses and beams. Develop 
the understanding of 2D stress analysis using CST. 

CO3: Analyze the Scalar field problems including 1-D and 2-D heat conduction problems. 
Analyze the 3-D problems using Tetrahedron element - Jacobian matrix - Stiffness matrix. 

CO4: Understand the FEM through Case Studies including Modeling & Simulation of 
structural and non-structural problems using ANSYS, ABAQUS manuals. 

 

ME 609- 
Computation

al Fluid 
Dynamics 

CO1: Understand and review of basics of fluid mechanics, turbulence models etc 

CO2: Understand the basic governing equations of fluid flow and heat transfer. 

CO3: Understand Finite Difference, Finite element and Finite Volume methods.               

CO4: Understand Grid generation, errors and uncertainties, Practical’s on CFD software 
(FLUENT) for better understanding. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Mechanical System Design) - 2020 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve 
practical problems 

PSO1: The specific outcome of the program 
is to provide human resources equipped with 
advanced applied knowledge in the field of 
armaments & combat vehicle technology, 
marine engineering, mechanical system 
design and robotics to fulfill the needs of 
DRDO, Army, Navy and Defence PSU’s and 
other industries thereby making the country 
self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Advanced 
Mechanics 

of Materials,  
ME 602 

Understand the fundamental concepts of stress and strain 
and the relationship between both through the strain-stress 
equations in order to solve problems for simple tri-
dimensional elastic solids. 

PO2: An ability to write and 
present a substantial 
technical report/document 

 PSO2: To be able to apply advanced 
engineering principles and concepts to 
design of equipment/systems of armament & 
combat vehicles, marine, robotics and other 
industries within realistic constraints. 

Determine Stress/strain invariants, principal strains and 
their directions. Analyze theories of failure to design 
components for safe operation. 

PO3: Students should be 
able to demonstrate a 
degree of mastery over the 
area as per the 
specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in 
the appropriate bachelor 
program 

PSO3: To be able to design and device new 
procedures to arrive at a solution for design 
or troubleshooting problems at the 
system/component level.  

Solve problems relating to non-uniform beams andthin-
walled open section. Analyze the stresses in rotating discs, 
thick cylinder and bars subjected to torsion. 

    
Develop constitutive relationships between stress and strain 
for linearly elastic solid and apply the concepts of energy 
methods in solving structural problems. 

   

Fluid Flow 
& Heat 

Transfer, 
ME 603 

Understand and review of basics of fluid mechanics.   

   
Understand the basic governing equations of fluid flow and 
heat transfer, Application of dimensional analysis in fluid 
flow and heat transfer problems. 

   
Application of governing equations in various process, 
Problem solving skills of fluid flow and heat transfer 

   
Understand the turbulent models for CFD, knowledge of 
compressible flow and heat transfer, Application of 
governing equations of fluid flow and heat transfer 



   

Advanced 
Materials 

and 
Processing, 

ME 604 

Understand the advanced materials and its manufacturing 
processes for engineering applications and analyze 
Piezoelectric materials (PZT). 

   
Analyze the Shape memory alloys (SMA), Electro 
rheological (ER) and magneto-rheological (MR) materials. 

   
Understand the Composite materials and Micro-electro-
mechanical (MEMS) systems. 

   
Understand the Powder metallurgy and Advanced Material 
processing techniques. 

   

Mechanical 
Vibrations,  

ME 609 

Understand the basics of single degree of freedom (DOF) 
systems such as free and forced vibrations of damped and 
undamped systems, Simple harmonic excitation, steady 
state response, torsional vibrations.   

   

Understand vibration of systems with 2-DOF such as free 
and forced vibration of spring-mass-damper systems, 
torsional vibrations, modal analysis of undamped and 
damped systems. 

   

Analyze the vibration of multi-DOF and continuous systems 
including free and forced vibration of beams, flexibility and 
stiffness influence coefficients with understanding of 
numerical methods. 

   
Understand the experimental methods in vibration analysis 
with case studies including vehicle dynamics, fluid-structure 
interaction problems, vibration of suspension bridges. 

   

Composite 
Structures, 

ME 618 

Understand the basics of composite materials such as 
classification, characteristics, current and potential 
advantages and mechanical behaviour of composites.   

   

Understand the micro-mechanical behaviour of lamina. 
Evaluate Elastic Moduli of lamina. Apply constitutive 
equations of composite materials and evaluate engineering 
constants and analyze mechanical behaviour at macro 
level. 

   
Analyze the macro-mechanical behaviour of laminates and 
apply to the design of composite structures 

   
Understand the fabrication methods, testing and 
characterization of composites 

     



  

Even 
Sem 
(2nd 
Sem) 

Product 
Design and 
Developme
nt, ME 631 

Understand the Product Design, Phases of Product 
Development, Design for Assembly (DFA), Design for 
Manufacturing (DFM). 

   
Analyze the Theory of inventive problem solving (TRIZ) and 
Emphasis on the powerful process of innovative problem 
solving. 

   
Understand the Manufacturing Considerations in Design 
systems. 

   
Understand the Additive Manufacturing (AM) and Rapid 
Prototyping. 

   

Design of 
Machinery, 

ME 630 

Determine the kinematic chain and mobility, and perform the 
kinematic analysis of a given mechanism.  

   
Identify the basic relations between distance, time, velocity, 
and acceleration and apply the fundamental principles of 
statics and dynamics to machinery. 

   
Understand and avoid/suppress certain common dynamical 
problems a machine may undergo and Apply vector 
mechanics as a tool for solving kinematic problems. 

   

Understand the fundamentals of machine design for desired 
kinematic or dynamic performance and use graphical and 
analytic methods to study the motion of a planar 
mechanism. 

   

Finite 
Element 
Methods,  
ME 608 

Understand the Prerequisites to Finite Element Methods, 
analyze the 1-D structural problems related to FEM and 
Introduction to Finite Elements in Engineering.   

   
Analyze the 1-D structural problems including Analysis of 
Trusses and beams. Develop the understanding of 2D 
stress analysis using CST. 

   
Analyze the Scalar field problems including 1-D and 2-D 
heat conduction problems. Analyze the 3-D problems using 
Tetrahedron element - Jacobian matrix - Stiffness matrix. 

   
Understand the FEM through Case Studies including 
Modeling & Simulation of structural and non-structural 
problems using ANSYS, ABAQUS manuals. 

 



   

Fatigue, 
Fracture 

and Failure 
Analysis,  
ME 627 

Understand the fatigue failure of structures, physical 
aspects of fatigue, phase in fatigue life, fatigue fracture 
surfaces, statistical aspects of fatigue behaviors,  

   

Understand fatigue failure Criteria such as Goodman, 
Gerber and Soderberg relations and diagram, apply failure 
criteria and evaluate factor of safety to predict the safety of 
structure under operating loads. Apply Miner’s theory and 
other theories and evaluate life of structure under different 
loads for different no of cycles. 

   

Understand fracture mechanics design concept. Analyze 
the fracture mechanics strength of cracked bodies. Evaluate 
stress intensity factors for typical geometries. Analyze effect 
of thickness on fracture toughness.  

   
Computatio

nal Fluid 
Dynamics  

ME 607 
 
 
 

Understand and review of basics of fluid mechanics, 
turbulence models etc  

   
Understand the basic governing equations of fluid flow and 
heat transfer 

   
Understand Finite Difference, Finite element and Finite 
Volume methods 

   
Understand Grid generation, errors and uncertainties, 
Practical’s on CFD software (FLUENT) for better 
understanding 

   

Heat 
Exchanger 

Design,  
ME 660 

 
 

Understand the basics of Heat exchangers, its classification 
of different applications. Introduction to Thermal and 
hydraulic aspects, pressure drop and heat transfer, sizing 
and rating, LMTD and NTU method etc. 

   

Understand role of Biot number and its significance in Fin 
design, lumped parameter analysis, effectiveness, 
efficiency and thermal resistance of fins. Understand 
different types of heat exchangers. Evaluate Fouling and 
corrosion and its effect on heat transfer and pressure drop 
and calculations for shell and tube heat exchanger. 

   
Analyze the different components and their functions in 
connection Heat Pipe and Phase change heat exchangers 
and apply the understanding to the design of future systems. 

   

Understand and evaluate the requirement of Heat 
Exchanger packaging and testing and proposing solution to 
the existing problems persisting in current inventory of 
combat vehicles. 

 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Mechanical System Design) - 2019 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve 
practical problems 

PSO1: The specific outcome of 
the program is to provide 
human resources equipped 
with advanced applied 
knowledge in the field of 
armaments & combat vehicle 
technology, marine 
engineering, mechanical 
system design and robotics to 
fulfill the needs of DRDO, 
Army, Navy and Defence 
PSU’s and other industries 
thereby making the country 
self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Advanced 
Mechanics 

of 
Materials,  

ME 602 

Understand the fundamental concepts of stress and strain and the 
relationship between both through the strain-stress equations in order to 
solve problems for simple tri-dimensional elastic solids. 

PO2: An ability to write and 
present a substantial 
technical report/document 

PSO2: To be able to apply 
advanced engineering 
principles and concepts to 
design of equipment/systems 
of armament & combat 
vehicles, marine, robotics and 
other industries within 
realistic constraints. 

Determine Stress/strain invariants, principal strains and their directions. 
Analyze theories of failure to design components for safe operation. 

PO3: Students should be 
able to demonstrate a 
degree of mastery over the 
area as per the 
specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in 
the appropriate bachelor 
program 

PSO3: To be able to design 
and device new procedures to 
arrive at a solution for design 
or troubleshooting problems 
at the system/component 
level.  

Solve problems relating to non-uniform beams andthin-walled open section. 
Analyze the stresses in rotating discs, thick cylinder and bars subjected to 
torsion. 

    
Develop constitutive relationships between stress and strain for linearly 
elastic solid and apply the concepts of energy methods in solving structural 
problems. 

   Understand and review of basics of fluid mechanics.   



   

Fluid Flow 
& Heat 

Transfer, 
ME 603 

Understand the basic governing equations of fluid flow and heat transfer, 
Application of dimensional analysis in fluid flow and heat transfer problems. 

   
Application of governing equations in various process, Problem solving skills 
of fluid flow and heat transfer 

   
Understand the turbulent models for CFD, knowledge of compressible flow 
and heat transfer, Application of governing equations of fluid flow and heat 
transfer  

   

Mechanical 
Vibrations,  

ME 609 

Understand the basics of single degree of freedom (DOF) systems such as 
free and forced vibrations of damped and undamped systems, Simple 
harmonic excitation, steady state response, torsional vibrations.   

   
Understand vibration of systems with 2-DOF such as free and forced 
vibration of spring-mass-damper systems, torsional vibrations, modal 
analysis of undamped and damped systems. 

   
Analyze the vibration of multi-DOF and continuous systems including free 
and forced vibration of beams, flexibility and stiffness influence coefficients 
with understanding of numerical methods. 

   
Understand the experimental methods in vibration analysis with case 
studies including vehicle dynamics, fluid-structure interaction problems, 
vibration of suspension bridges. 

   

Product 
Design and 
Developme
nt, ME 631 

Introduction and Significance of product design, product design and 
development process, sequential engineering design method, the 
challenges of product development, Product Planning and Project Selection 

   

Product Specifications related aspects such as Establish target 
specifications, setting final specifications,  
Assessing need for industrial design, industrial design process, 
management, assessing quality of industrial design, 
Product Design as per Environment perspectives; Impact, government 
policies and requirements 

   

Concept Generation: Activities of concept generation, clarifying problem,  
Concept Selection; concept screening and concept scoring, methods of 
selection.  
Concept Testing; Elements of testing: qualitative and quantitative methods 
including survey 

   Understanding the Intellectual Property Elements, patenting procedures, 



   

Tribology 
for Design, 

ME 619 

Understand the basics of Tribology, Lubrication and its modes and additives, 
Bearings and its terminologies, Friction laws, classifications, theories and 
measurement. 

   

Understand the Mechanics of Fluid Flow - Theory of hydrodynamic 
lubrication -Mechanism of pressure development in oil film,  Two 
Dimensional Reynolds’s Equation and its Limitations, Idealized Bearings,  
Infinitely Long Plane Fixed Sliders, Infinitely Long Plane Pivoted Sliders, 
Infinitely Long Journal Bearings, Infinitely Short Journal Bearings,  
Designing Journal Bearing- Sommerfeld number – Raimondi  and Boyd 
method - Petroff’s Solution - Parameters of bearing design - Unit pressure - 
Temperature rise - Length to diameter ratio - Radial clearance - Minimum 
oil-film thickness. Evaluate the load carrying capacity of the above-
mentioned bearings. 

   
Understanding the basic of Hydrostatic and Squeeze Film Lubrication, Load 
carrying capacity and flow requirements, and its applications, Elasto-
Hydrodynamic Lubrication principle and applications 

   

Understand Friction and Wear-Friction-Laws of friction-Friction classification 
- Causes of Friction, Theories of Dry Friction, Friction Measurement, Stick-
Slip Motion and Friction Instabilities, Wear - Wear classification - Wear 
between solids – Wear between solid and liquid - Analyse the effects of 
various Factors affecting wear – Measurement of wear, Theories of Wear, 
Approaches to Friction Control and Wear Prevention 

     

  

Even 
Sem 
(2nd 
Sem) Computati

onal Fluid 
Dynamics 
(ME 607) 

Understand and review of basics of fluid mechanics, turbulence models etc  

   Understand the basic governing equations of fluid flow and heat transfer 

   Understand Finite Difference, Finite element and Finite Volume methods 

   
Understand Grid generation, errors and uncertainties, Practical’s on CFD 
software (FLUENT) for better understanding 

   

Design of 
Machinery, 

ME 630 

Determine the kinematic chain and mobility, and perform the kinematic 
analysis of a given mechanism.  

   
Identify the basic relations between distance, time, velocity, and 
acceleration and apply the fundamental principles of statics and dynamics 
to machinery. 

   
Understand and avoid/suppress certain common dynamical problems a 
machine may undergo and Apply vector mechanics as a tool for solving 
kinematic problems. 

   
Understand the fundamentals of machine design for desired kinematic or 
dynamic performance and use graphical and analytic methods to study the 
motion of a planar mechanism. 



   

Finite 
Element 
Methods,  
ME 608 

Understand the Prerequisites to Finite Element Methods, analyze the 1-D 
structural problems related to FEM and Introduction to Finite Elements in 
Engineering.   

   
Analyze the 1-D structural problems including Analysis of Trusses and 
beams. Develop the understanding of 2D stress analysis using CST. 

   
Analyze the Scalar field problems including 1-D and 2-D heat conduction 
problems. Analyze the 3-D problems using Tetrahedron element - Jacobian 
matrix - Stiffness matrix. 

   
Understand the FEM through Case Studies including Modeling & Simulation 
of structural and non-structural problems using ANSYS, ABAQUS manuals. 

   

Fatigue, 
Fracture 

and Failure 
Analysis,  
ME 627 

Understand the fatigue failure of structures, physical aspects of fatigue, 
phase in fatigue life, fatigue fracture surfaces, statistical aspects of fatigue 
behaviors,  

   

Understand fatigue failure Criteria such as Goodman, Gerber and 
Soderberg relations and diagram, apply failure criteria and evaluate factor 
of safety to predict the safety of structure under operating loads. Apply 
Miner’s theory and other theories and evaluate life of structure under 
different loads for different no of cycles. 

   
Understand fracture mechanics design concept. Analyze the fracture 
mechanics strength of cracked bodies. Evaluate stress intensity factors for 
typical geometries. Analyze effect of thickness on fracture toughness.  

   

Composite 
Structures, 

ME 618 
 
 

Understand the basics of composite materials such as classification, 
characteristics, current and potential advantages and mechanical behavior 
of composites.   

   

Understand the micro-mechanical behaviour of lamina. 
Evaluate Elastic Moduli of lamina. Apply constitutive equations of composite 
materials and evaluate engineering constants and analyze mechanical 
behavior at macro level. 

   
Analyze the macro-mechanical behavior of laminates and apply to the 
design of composite structures 

   
Understand the fabrication methods, testing and characterization of 
composites 

   

Advanced 
Materials 

and 
Processing 

 ME 604 
 

Understand the advanced materials and its manufacturing processes for 
engineering applications and analyze Piezoelectric materials (PZT). 

   
Analyze the Shape memory alloys (SMA), Electro rheological (ER) and 
magneto-rheological (MR) materials. 

   
Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

   
Understand the Powder metallurgy and Advanced Material processing 
techniques. 

 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Mechanical System Design) - 2018 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve  
practical problems 

PSO1: The specific outcome of 
the program is to provide 
human resources equipped 
with advanced applied 
knowledge in the field of 
armaments & combat vehicle 
technology, marine 
engineering, mechanical 
system design and robotics to 
fulfill the needs of DRDO, 
Army, Navy and Defence 
PSU’s and other industries 
thereby making the country 
self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Advanced 
Mechanics 

of 
Materials,  

ME 602 

Understand the fundamental concepts of stress and strain and the 
relationship between both through the strain-stress equations in order to 
solve problems for simple tri-dimensional elastic solids. 

PO2: An ability to write and 
present a substantial 
technical report/document 

 PSO2: To be able to apply 
advanced engineering 
principles and concepts to 
design of equipment/systems 
of armament & combat 
vehicles, marine, robotics and 
other industries within 
realistic constraints. 

Determine Stress/strain invariants, principal strains and their directions. 
Analyze theories of failure to design components for safe operation. 

PO3: Students should be 
able to demonstrate a 
degree of mastery over the 
area as per the 
specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in 
the appropriate bachelor 
program 

PSO3: To be able to design 
and device new procedures to 
arrive at a solution for design 
or troubleshooting problems 
at the system/component 
level.  

Solve problems relating to non-uniform beams and thin-walled open section. 
Analyze the stresses in rotating discs, thick cylinder and bars subjected to 
torsion. 

    
Develop constitutive relationships between stress and strain for linearly 
elastic solid and apply the concepts of energy methods in solving structural 
problems. 

   Understand and review of basics of fluid mechanics.   



   

Advanced 
Fluid 

Mechanics, 
ME 603 

Understand the basic governing equations of fluid flow and heat transfer, 
Application of dimensional analysis in fluid flow and heat transfer problems. 

   
Application of governing equations in various process, Problem solving skills 
of fluid flow and heat transfer 

   
Understand the turbulent models for CFD, knowledge of compressible flow 
and heat transfer, Application of governing equations of fluid flow and heat 
transfer  

   

Mechanical 
Vibrations,  

ME 609 

Understand the basics of single degree of freedom (DOF) systems such as 
free and forced vibrations of damped and undamped systems, Simple 
harmonic excitation, steady state response, torsional vibrations.   

   
Understand vibration of systems with 2-DOF such as free and forced 
vibration of spring-mass-damper systems, torsional vibrations, modal 
analysis of undamped and damped systems. 

   
Analyze the vibration of multi-DOF and continuous systems including free 
and forced vibration of beams, flexibility and stiffness influence coefficients 
with understanding of numerical methods. 

   
Understand the experimental methods in vibration analysis with case 
studies including vehicle dynamics, fluid-structure interaction problems, 
vibration of suspension bridges. 

   

Product 
Design and 
Developme
nt, ME 631 

Introduction and Significance of product design, product design and 
development process, sequential engineering design method, the 
challenges of product development, Product Planning and Project Selection 

   

Product Specifications related aspects such as Establish target 
specifications, setting final specifications,  
Assessing need for industrial design, industrial design process, 
management, assessing quality of industrial design, 
Product Design as per Environment perspectives; Impact, government 
policies and requirements 

   

Concept Generation: Activities of concept generation, clarifying problem,  
Concept Selection; concept screening and concept scoring, methods of 
selection.  
Concept Testing; Elements of testing: qualitative and quantitative methods 
including survey 

   Understanding the Intellectual Property Elements, patenting procedures, 



   

Tribology 
for Design, 

ME 619 

Understand the basics of Tribology, Lubrication and its modes and additives, 
Bearings and its terminologies, Friction laws, classifications, theories and 
measurement. 

   

Understand the Mechanics of Fluid Flow - Theory of hydrodynamic 
lubrication -Mechanism of pressure development in oil film,  Two 
Dimensional Reynolds’s Equation and its Limitations, Idealized Bearings,  
Infinitely Long Plane Fixed Sliders, Infinitely Long Plane Pivoted Sliders, 
Infinitely Long Journal Bearings, Infinitely Short Journal Bearings,  
Designing Journal Bearing- Sommerfeld number – Raimondi  and Boyd 
method - Petroff’s Solution - Parameters of bearing design - Unit pressure - 
Temperature rise - Length to diameter ratio - Radial clearance - Minimum 
oil-film thickness. Evaluate the load carrying capacity of the above-
mentioned bearings. 

   
Understanding the basic of Hydrostatic and Squeeze Film Lubrication, Load 
carrying capacity and flow requirements, and its applications, Elasto-
Hydrodynamic Lubrication principle and applications 

   

Understand Friction and Wear-Friction - Laws of friction - Friction 
classification - Causes of Friction, Theories of Dry Friction, Friction 
Measurement, Stick-Slip Motion and Friction Instabilities, Wear - Wear 
classification - Wear between solids – Wear between solid and liquid - 
Analyse the effects of various Factors affecting wear – Measurement of 
wear, Theories of Wear, Approaches to Friction Control and Wear 
Prevention 

     

  

Even 
Sem 
(2nd 
Sem) 

Computati
onal Fluid 
Dynamics 
(ME 607) 

Understand and review of basics of fluid mechanics, turbulence models etc  

   Understand the basic governing equations of fluid flow and heat transfer 

   Understand Finite Difference, Finite element and Finite Volume methods 

   
Understand Grid generation, errors and uncertainties, Practical’s on CFD 
software (FLUENT) for better understanding 

   

Design of 
Machinery, 

ME 630 

Determine the kinematic chain and mobility, and perform the kinematic 
analysis of a given mechanism.  

   
Identify the basic relations between distance, time, velocity, and 
acceleration and apply the fundamental principles of statics and dynamics 
to machinery. 

   
Understand and avoid/suppress certain common dynamical problems a 
machine may undergo and Apply vector mechanics as a tool for solving 
kinematic problems. 

   
Understand the fundamentals of machine design for desired kinematic or 
dynamic performance and use graphical and analytic methods to study the 
motion of a planar mechanism. 



   

Finite 
Element 
Methods,  
ME 608 

Understand the Prerequisites to Finite Element Methods, analyze the 1-D 
structural problems related to FEM and Introduction to Finite Elements in 
Engineering.   

   
Analyze the 1-D structural problems including Analysis of Trusses and 
beams. Develop the understanding of 2D stress analysis using CST. 

   
Analyze the Scalar field problems including 1-D and 2-D heat conduction 
problems. Analyze the 3-D problems using Tetrahedron element - Jacobian 
matrix - Stiffness matrix. 

   
Understand the FEM through Case Studies including Modeling & Simulation 
of structural and non-structural problems using ANSYS, ABAQUS manuals. 

   

Fatigue, 
Fracture 

and Failure 
Analysis,  
ME 627 

Understand the fatigue failure of structures, physical aspects of fatigue, 
phase in fatigue life, fatigue fracture surfaces, statistical aspects of fatigue 
behaviors,  

   

Understand fatigue failure Criteria such as Goodman, Gerber and 
Soderberg relations and diagram, apply failure criteria and evaluate factor 
of safety to predict the safety of structure under operating loads. Apply 
Miner’s theory and other theories and evaluate life of structure under 
different loads for different no of cycles. 

   
Understand fracture mechanics design concept. Analyze the fracture 
mechanics strength of cracked bodies. Evaluate stress intensity factors for 
typical geometries. Analyze effect of thickness on fracture toughness.  

   

Composite 
Structures, 

ME 618 
 
 

Understand the basics of composite materials such as classification, 
characteristics, current and potential advantages and mechanical behavior 
of composites.   

   

Understand the micro-mechanical behaviour of lamina. 
Evaluate Elastic Moduli of lamina. Apply constitutive equations of composite 
materials and evaluate engineering constants and analyze mechanical 
behavior at macro level. 

   
Analyze the macro-mechanical behavior of laminates and apply to the 
design of composite structures 

   
Understand the fabrication methods, testing and characterization of 
composites 

   

Advanced 
Materials 

and 
Processing 

 ME 604 
 

Understand the advanced materials and its manufacturing processes for 
engineering applications and analyze Piezoelectric materials (PZT). 

   
Analyze the Shape memory alloys (SMA), Electro rheological (ER) and 
magneto-rheological (MR) materials. 

   
Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

   
Understand the Powder metallurgy and Advanced Material processing 
techniques. 

 

 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Mechanical System Design) - 2017 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve 
practical problems 

PSO1: The specific outcome of 
the program is to provide 
human resources equipped 
with advanced applied 
knowledge in the field of 
armaments & combat vehicle 
technology, marine 
engineering, mechanical 
system design and robotics to 
fulfill the needs of DRDO, 
Army, Navy and Defence 
PSU’s and other industries 
thereby making the country 
self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Advanced 
Mechanics 

of 
Materials,  

ME 602 

Understand the fundamental concepts of stress and strain and the 
relationship between both through the strain-stress equations in order to 
solve problems for simple tri-dimensional elastic solids. 

PO2: An ability to write and 
present a substantial 
technical report/document 

 PSO2: To be able to apply 
advanced engineering 
principles and concepts to 
design of equipment/systems 
of armament & combat 
vehicles, marine, robotics and 
other industries within 
realistic constraints. 

Determine Stress/strain invariants, principal strains and their directions. 
Analyze theories of failure to design components for safe operation. 

PO3: Students should be 
able to demonstrate a 
degree of mastery over the 
area as per the 
specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in 
the appropriate bachelor 
program 

PSO3: To be able to design 
and device new procedures to 
arrive at a solution for design 
or troubleshooting problems 
at the system/component 
level.  

Solve problems relating to non-uniform beams and thin-walled open section. 
Analyze the stresses in rotating discs, thick cylinder and bars subjected to 
torsion. 

    
Develop constitutive relationships between stress and strain for linearly 
elastic solid and apply the concepts of energy methods in solving structural 
problems. 

   Understand and review of basics of fluid mechanics.   



   

Advanced 
Fluid 

Mechanics, 
ME 603 

Understand the basic governing equations of fluid flow and heat transfer, 
Application of dimensional analysis in fluid flow and heat transfer problems. 

   
Application of governing equations in various process, Problem solving skills 
of fluid flow and heat transfer 

   
Understand the turbulent models for CFD, knowledge of compressible flow 
and heat transfer, Application of governing equations of fluid flow and heat 
transfer  

   

Mechanical 
Vibrations,  

ME 609 

Understand the basics of single degree of freedom (DOF) systems such as 
free and forced vibrations of damped and undamped systems, Simple 
harmonic excitation, steady state response, torsional vibrations.   

   
Understand vibration of systems with 2-DOF such as free and forced 
vibration of spring-mass-damper systems, torsional vibrations, modal 
analysis of undamped and damped systems. 

   
Analyze the vibration of multi-DOF and continuous systems including free 
and forced vibration of beams, flexibility and stiffness influence coefficients 
with understanding of numerical methods. 

   
Understand the experimental methods in vibration analysis with case 
studies including vehicle dynamics, fluid-structure interaction problems, 
vibration of suspension bridges. 

   

Product 
Design and 
Developme
nt, ME 631 

Introduction and Significance of product design, product design and 
development process, sequential engineering design method, the 
challenges of product development, Product Planning and Project Selection 

   

Product Specifications related aspects such as Establish target 
specifications, setting final specifications,  
Assessing need for industrial design, industrial design process, 
management, assessing quality of industrial design, 
Product Design as per Environment perspectives; Impact, government 
policies and requirements 

   

Concept Generation: Activities of concept generation, clarifying problem,  
Concept Selection; concept screening and concept scoring, methods of 
selection.  
Concept Testing; Elements of testing: qualitative and quantitative methods 
including survey 

   Understanding the Intellectual Property Elements, patenting procedures, 



   

Tribology 
for Design, 

ME 619 

Understand the basics of Tribology, Lubrication and its modes and additives, 
Bearings and its terminologies, Friction laws, classifications, theories and 
measurement. 

   

Understand the Mechanics of Fluid Flow - Theory of hydrodynamic 
lubrication -Mechanism of pressure development in oil film,  Two 
Dimensional Reynolds’s Equation and its Limitations, Idealized Bearings,  
Infinitely Long Plane Fixed Sliders, Infinitely Long Plane Pivoted Sliders, 
Infinitely Long Journal Bearings, Infinitely Short Journal Bearings,  
Designing Journal Bearing- Sommerfeld number – Raimondi  and Boyd 
method - Petroff’s Solution - Parameters of bearing design - Unit pressure - 
Temperature rise - Length to diameter ratio - Radial clearance - Minimum 
oil-film thickness. Evaluate the load carrying capacity of the above-
mentioned bearings. 

   
Understanding the basic of Hydrostatic and Squeeze Film Lubrication, Load 
carrying capacity and flow requirements, and its applications, Elasto-
Hydrodynamic Lubrication principle and applications 

   

Understand Friction and Wear-Friction - Laws of friction - Friction 
classification - Causes of Friction, Theories of Dry Friction, Friction 
Measurement, Stick-Slip Motion and Friction Instabilities, Wear - Wear 
classification - Wear between solids – Wear between solid and liquid - 
Analyse the effects of various Factors affecting wear – Measurement of 
wear, Theories of Wear, Approaches to Friction Control and Wear 
Prevention 

     

  

Even 
Sem 
(2nd 
Sem) 

Computati
onal Fluid 
Dynamics 
(ME 607) 

Understand and review of basics of fluid mechanics, turbulence models etc  

  Understand the basic governing equations of fluid flow and heat transfer 

  Understand Finite Difference, Finite element and Finite Volume methods 

  
Understand Grid generation, errors and uncertainties, Practical’s on CFD 
software (FLUENT) for better understanding 

  

Design of 
Machinery, 

ME 630 

Determine the kinematic chain and mobility, and perform the kinematic 
analysis of a given mechanism.  

  
Identify the basic relations between distance, time, velocity, and 
acceleration and apply the fundamental principles of statics and dynamics 
to machinery. 

  
Understand and avoid/suppress certain common dynamical problems a 
machine may undergo and Apply vector mechanics as a tool for solving 
kinematic problems. 

  
Understand the fundamentals of machine design for desired kinematic or 
dynamic performance and use graphical and analytic methods to study the 
motion of a planar mechanism. 



  

Finite 
Element 
Methods,  
ME 608 

Understand the Prerequisites to Finite Element Methods, analyze the 1-D 
structural problems related to FEM and Introduction to Finite Elements in 
Engineering.   

  
Analyze the 1-D structural problems including Analysis of Trusses and 
beams. Develop the understanding of 2D stress analysis using CST. 

  
Analyze the Scalar field problems including 1-D and 2-D heat conduction 
problems. Analyze the 3-D problems using Tetrahedron element - Jacobian 
matrix - Stiffness matrix. 

  
Understand the FEM through Case Studies including Modeling & Simulation 
of structural and non-structural problems using ANSYS, ABAQUS manuals. 

  

Fatigue, 
Fracture 

and Failure 
Analysis,  
ME 627 

Understand the fatigue failure of structures, physical aspects of fatigue, 
phase in fatigue life, fatigue fracture surfaces, statistical aspects of fatigue 
behaviors,  

  

Understand fatigue failure Criteria such as Goodman, Gerber and 
Soderberg relations and diagram, apply failure criteria and evaluate factor 
of safety to predict the safety of structure under operating loads. Apply 
Miner’s theory and other theories and evaluate life of structure under 
different loads for different no of cycles. 

  
Understand fracture mechanics design concept. Analyze the fracture 
mechanics strength of cracked bodies. Evaluate stress intensity factors for 
typical geometries. Analyze effect of thickness on fracture toughness.  

  

Composite 
Structures, 

ME 618 
 
 

Understand the basics of composite materials such as classification, 
characteristics, current and potential advantages and mechanical behavior 
of composites.   

  

Understand the micro-mechanical behaviour of lamina. 
Evaluate Elastic Moduli of lamina. Apply constitutive equations of composite 
materials and evaluate engineering constants and analyze mechanical 
behavior at macro level. 

  
Analyze the macro-mechanical behavior of laminates and apply to the 
design of composite structures 

  
Understand the fabrication methods, testing and characterization of 
composites 

  

Advanced 
Materials 

and 
Processing 

 ME 604 
 

Understand the advanced materials and its manufacturing processes for 
engineering applications and analyze Piezoelectric materials (PZT). 

  
Analyze the Shape memory alloys (SMA), Electro rheological (ER) and 
magneto-rheological (MR) materials. 

  
Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

  
Understand the Powder metallurgy and Advanced Material processing 
techniques. 

 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Mechanical System Design) - 2016 

 

PO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve  
practical problems 

PSO1: The specific outcome of 
the program is to provide 
human resources equipped 
with advanced applied 
knowledge in the field of 
armaments & combat vehicle 
technology, marine 
engineering, mechanical 
system design and robotics to 
fulfill the needs of DRDO, 
Army, Navy and Defence 
PSU’s and other industries 
thereby making the country 
self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Advanced 
Mechanics 

of 
Materials,  

ME 602 

Understand the fundamental concepts of stress and strain and the 
relationship between both through the strain-stress equations in order to 
solve problems for simple tri-dimensional elastic solids. 

PO2: An ability to write and 
present a substantial 
technical report/document 

 PSO2: To be able to apply 
advanced engineering 
principles and concepts to 
design of equipment/systems 
of armament & combat 
vehicles, marine, robotics and 
other industries within 
realistic constraints. 

Determine Stress/strain invariants, principal strains and their directions. 
Analyze theories of failure to design components for safe operation. 

PO3: Students should be 
able to demonstrate a 
degree of mastery over the 
area as per the 
specialization of the 
program. The mastery 
should be at a level higher 
than the requirements in 
the appropriate bachelor 
program 

PSO3: To be able to design 
and device new procedures to 
arrive at a solution for design 
or troubleshooting problems 
at the system/component 
level.  

Solve problems relating to non-uniform beams and thin-walled open section. 
Analyze the stresses in rotating discs, thick cylinder and bars subjected to 
torsion. 

    
Develop constitutive relationships between stress and strain for linearly 
elastic solid and apply the concepts of energy methods in solving structural 
problems. 

   Understand and review of basics of fluid mechanics.   



   

Advanced 
Fluid 

Mechanics, 
ME 603 

Understand the basic governing equations of fluid flow and heat transfer, 
Application of dimensional analysis in fluid flow and heat transfer problems. 

   
Application of governing equations in various process, Problem solving skills 
of fluid flow and heat transfer 

   
Understand the turbulent models for CFD, knowledge of compressible flow 
and heat transfer, Application of governing equations of fluid flow and heat 
transfer  

   

Mechanical 
Vibrations,  

ME 609 

Understand the basics of single degree of freedom (DOF) systems such as 
free and forced vibrations of damped and undamped systems, Simple 
harmonic excitation, steady state response, torsional vibrations.   

   
Understand vibration of systems with 2-DOF such as free and forced 
vibration of spring-mass-damper systems, torsional vibrations, modal 
analysis of undamped and damped systems. 

   
Analyze the vibration of multi-DOF and continuous systems including free 
and forced vibration of beams, flexibility and stiffness influence coefficients 
with understanding of numerical methods. 

   
Understand the experimental methods in vibration analysis with case 
studies including vehicle dynamics, fluid-structure interaction problems, 
vibration of suspension bridges. 

   

Product 
Design and 
Developme
nt, ME 631 

Introduction and Significance of product design, product design and 
development process, sequential engineering design method, the 
challenges of product development, Product Planning and Project Selection 

   

Product Specifications related aspects such as Establish target 
specifications, setting final specifications,  
Assessing need for industrial design, industrial design process, 
management, assessing quality of industrial design, 
Product Design as per Environment perspectives; Impact, government 
policies and requirements 

   

Concept Generation: Activities of concept generation, clarifying problem,  
Concept Selection; concept screening and concept scoring, methods of 
selection.  
Concept Testing; Elements of testing: qualitative and quantitative methods 
including survey 

   Understanding the Intellectual Property Elements, patenting procedures, 



   

Tribology 
for Design, 

ME 619 

Understand the basics of Tribology, Lubrication and its modes and additives, 
Bearings and its terminologies, Friction laws, classifications, theories and 
measurement. 

   

Understand the Mechanics of Fluid Flow - Theory of hydrodynamic 
lubrication -Mechanism of pressure development in oil film,  Two 
Dimensional Reynolds’s Equation and its Limitations, Idealized Bearings,  
Infinitely Long Plane Fixed Sliders, Infinitely Long Plane Pivoted Sliders, 
Infinitely Long Journal Bearings, Infinitely Short Journal Bearings,  
Designing Journal Bearing- Sommerfeld number – Raimondi  and Boyd 
method - Petroff’s Solution - Parameters of bearing design - Unit pressure - 
Temperature rise - Length to diameter ratio - Radial clearance - Minimum 
oil-film thickness. Evaluate the load carrying capacity of the above-
mentioned bearings. 

   
Understanding the basic of Hydrostatic and Squeeze Film Lubrication, Load 
carrying capacity and flow requirements, and its applications, Elasto-
Hydrodynamic Lubrication principle and applications 

   

Understand Friction and Wear-Friction - Laws of friction - Friction 
classification - Causes of Friction, Theories of Dry Friction, Friction 
Measurement, Stick-Slip Motion and Friction Instabilities, Wear - Wear 
classification - Wear between solids – Wear between solid and liquid - 
Analyse the effects of various Factors affecting wear – Measurement of 
wear, Theories of Wear, Approaches to Friction Control and Wear 
Prevention 

     

  

Even 
Sem 
(2nd 
Sem) 

Computati
onal Fluid 
Dynamics 
(ME 607) 

Understand and review of basics of fluid mechanics, turbulence models etc  

   Understand the basic governing equations of fluid flow and heat transfer 

   Understand Finite Difference, Finite element and Finite Volume methods 

   
Understand Grid generation, errors and uncertainties, Practical’s on CFD 
software (FLUENT) for better understanding 

   

Design of 
Machinery, 

ME 630 

Determine the kinematic chain and mobility, and perform the kinematic 
analysis of a given mechanism.  

   
Identify the basic relations between distance, time, velocity, and 
acceleration and apply the fundamental principles of statics and dynamics 
to machinery. 

   
Understand and avoid/suppress certain common dynamical problems a 
machine may undergo and Apply vector mechanics as a tool for solving 
kinematic problems. 

   
Understand the fundamentals of machine design for desired kinematic or 
dynamic performance and use graphical and analytic methods to study the 
motion of a planar mechanism. 



   

Finite 
Element 
Methods,  
ME 608 

Understand the Prerequisites to Finite Element Methods, analyze the 1-D 
structural problems related to FEM and Introduction to Finite Elements in 
Engineering.   

   
Analyze the 1-D structural problems including Analysis of Trusses and 
beams. Develop the understanding of 2D stress analysis using CST. 

   
Analyze the Scalar field problems including 1-D and 2-D heat conduction 
problems. Analyze the 3-D problems using Tetrahedron element - Jacobian 
matrix - Stiffness matrix. 

   
Understand the FEM through Case Studies including Modeling & Simulation 
of structural and non-structural problems using ANSYS, ABAQUS manuals. 

   

Fatigue, 
Fracture 

and Failure 
Analysis,  
ME 627 

Understand the fatigue failure of structures, physical aspects of fatigue, 
phase in fatigue life, fatigue fracture surfaces, statistical aspects of fatigue 
behaviors,  

   

Understand fatigue failure Criteria such as Goodman, Gerber and 
Soderberg relations and diagram, apply failure criteria and evaluate factor 
of safety to predict the safety of structure under operating loads. Apply 
Miner’s theory and other theories and evaluate life of structure under 
different loads for different no of cycles. 

   
Understand fracture mechanics design concept. Analyze the fracture 
mechanics strength of cracked bodies. Evaluate stress intensity factors for 
typical geometries. Analyze effect of thickness on fracture toughness.  

   

Composite 
Structures, 

ME 618 
 

Understand the basics of composite materials such as classification, 
characteristics, current and potential advantages and mechanical behavior 
of composites.   

   

Understand the micro-mechanical behaviour of lamina. 
Evaluate Elastic Moduli of lamina. Apply constitutive equations of composite 
materials and evaluate engineering constants and analyze mechanical 
behavior at macro level. 

   
Analyze the macro-mechanical behavior of laminates and apply to the 
design of composite structures 

   
Understand the fabrication methods, testing and characterization of 
composites 

   

Advanced 
Materials 

and 
Processing 

 ME 604 
 

Understand the advanced materials and its manufacturing processes for 
engineering applications and analyze Piezoelectric materials (PZT). 

   
Analyze the Shape memory alloys (SMA), Electro rheological (ER) and 
magneto-rheological (MR) materials. 

   
Understand the Composite materials and Micro-electro-mechanical (MEMS) 
systems. 

   
Understand the Powder metallurgy and Advanced Material processing 
techniques. 



   
Scientific/E
ngineering 
practices 
and skills, 
TM 649 

To compete for the future through human resource management and 
organizational behavior concepts. 

   
To acquire knowledge of changing role of Managerial leadership leads to 
managing high risk in handling technology and building high performance 
teams. 

   
To understand the critical-to-quality concepts to increase overall 
productivity. To learn quality related  

     

  

Odd 
Sem 
(Third 
Sem) 

Human 
Resource, 

TM 615 

Critically assess existing theory and practice in the field of HRM, Develop 
an ability to undertake qualitative and quantitative research, Apply 
knowledge about qualitative and quantitative research to an independently 
constructed piece of work 

   
Respond positively to problems in unfamiliar contexts, Identify and apply 
new ideas, methods and ways of thinking, Demonstrate competence in 
communicating and exchanging ideas in a group context 

   
Be able to advance well-reasoned and factually supported arguments in 
both written work and oral presentations, Work effectively with colleagues 
with diverse skills, experience levels and way of thinking 

   
Be able to evaluate HRM related social, cultural, ethical and environmental 
responsibilities and issues in a global context 

   
Thermal 

Manageme
nt of 

Defence 
Equipment 

ME 616 

Understand the basics aspects of compactness, scaling laws of heat 
exchanger, various types of heat exchanger  

   Optimization of surface ares for various types of heat exchanger,  

   
Apply Thermal design for Industrial compact heat exchangers using LMTD 
Method 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
 

M.Tech in Mechanical Engineering (Robotics) - 2021 
 

PO PEO PSO 
Odd/
Even 

Course 
name With 

Code 
CO 

PO1: An ability to 
independently carry 
out research 
/investigation and 
development work to 
solve practical 
problems 

Expected to apply analytical 
and modelling skills in 
design and development of a 
methodology to recognize, 
analyze synthesis and 
implement operational 
solution for automation and 
robotics related engineering 
problems and product 
design. 

PSO1: Apply the 
knowledge of 
mechanisms, 
electronics, computer 
science and modern 
software tools to 
integrate a system for 
performing Robotics 
/Automation related task. 

Odd 
Sem 

Introduction 
to Robotics, 

SR602 

CO1: Understand the concepts on different material 
handling methods in industry, history of robotics and 
different terminologies associated with robotics.  

CO2: Understand Kinematics and Inverse 
Kinematics of different Mechanisms from 
manipulator perspective and Analyse it using Robo 
Analyser and Matlab. 

CO3: Understand the concepts of trajectory 
planning and implement different trajectories using 
Robo Analyser and Matlab 

CO4: Apply the knowledge of kinematics, inverse 
kinematics and trajectory planning of manipulator to 
model a manipulator arm. 

PO2: An ability to 
write and present a 
substantial technical 
report/document 

Envisioned to become 
technology leaders by 
fulfilling social demands and 
national need. 

 PSO2: Articulate design 
modelling Analysis and 
testing of Robotics 
products system and 
Controllers using 
appropriate technology 
and software tools. 

Introduction 
to 

electronics 
(SR605) 

CO1: Design Analog circuits using operational 
amplifies for a given set of specification. 

CO2: Apply the knowledge of logic gates to design 
flip flops for the given set of specification. 

CO3: Understand the basics of Embedded systems 
Programming’s and communication methods. 

CO4: Apply the knowledge of analog circuit design, 
digital circuit design, sensors and communication 
system to design and develop real world required 
electronics circuits 

PO3: Students should 
be able to 
demonstrate a degree 
of mastery over the 
area as per the 
specialization of the 
program. The mastery 
should be at a level 
higher than the 
requirements in the 
appropriate bachelor 
program 

 

PSO3: Able to deal and 
develop defense needed 
technology. 

Programmin
g languages 
for Robotics 

CO1: Fundamental of programing languages. Apply 
the knowledge to write program in MATLAN/Python. 

CO2: Understanding of image processing 
operations for analysing images. Able to write 
MATLAB/ Python code for image filtering and 
analysis. 

CO3: Understanding of Robot Operating System 
(ROS). Apply the knowledge to write program om 
real time robotics applications 



  
 

  

Industrial 
Automation 

CO1: Understand the fundamental technologies in 
automation 

 
 

  
CO2: To be able to select sensors actuators and 
controllers for any process to be automated. 
Designing of control systems for automation. 

 
 

  
CO3: Study the transferring technologies in factory 
automation. 

 
 

  

Sensors, 
Actuators 
and Drives 

CO1: Describe the governing principles of real time 
sensing and measurement of various physical 
quantities. 

 

 

  

CO2: Understand the working principle of different 
types of industrial sensors and analyze the work 
conditions to suggest different sensors and 
actuators for the current automation application. 

 

 

  

CO3: study different types of motors along with their 
operating principles, output characteristics, control 
strategies, speed and torque characteristics and 
identify a motor suitable for an application. 

 
 

  
CO4: To be able to energies actuators in controlled 
manner by making use of using solid state power 
electronic drives. 

      

 

 

 

Even 
Sem  

Robot 
Kinematic 

and 
Dynamics 
(ME607) 

CO1: Should be able to Understand Kinematics and 
Inverse Kinematics of different Mechanisms from 
manipulator perspective 

 

 

 
CO2: Understand the formulation of Multibody 
dynamics Derive the Equation of Motion for multi-
rigid body system 

 
 

 
CO3: Establish different model-based control 
strategy for a robotic manipulator 

 
 

 
CO4: Model and simulate control models using ROS 
and MATLAB software tools 

 
 

 

Robot path 
planning 
(ME663): 

CO1: Understand the need of different path planning 
algorithms 

 

 

 

CO2: Analyze and frame different path planning 
algorithms 

CO3: Apply path planning algorithms with the help 
of control methods 

CO4: Model and Simulate the Path planning 
algorithm using ROS /Matlab Software 



 

 

 
Machine 

Vision and 
Image 

Processing 

CO1: Understanding of sensors used for robot 
vision. Steps and techniques of Image acquisition 
and analysis. Image pre-processing and post-
processing operations. Motion estimation and 
tracking approaches 

 

 

 
CO2: Understanding of Pinhole and stereo camera 
models to analyze projection of 3d scene on 2d 
image plane 

 
 

 

Humanoid 

Co1: studying various robot bodies and 
understanding functional differences 

 
 

 Co2: understand kinamatics for humanoid robots 

 
 

 
Co3: understanding humanoid balancing and 
walking pattern generation 

 
 

 
Co4:design and analyse whole body motion pattern 
for humanoid. 

 

 

 
Automatic 

Control 

Co1: Understand basic concepts of automatic 
control 

Co2: understanding transient and steady state 
response of control system. 

Co3: To be able to implement the control actions 
using controllers for daily applications 

Co4 analysis of cases of application of control 
system in various domains 

 

 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Robotics) - 2020 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve 
practical problems 

PSO1: The specific outcome of the 
program is to provide human 
resources equipped with 
advanced applied knowledge in 
the field of armaments & combat 
vehicle technology, marine 
engineering, mechanical system 
design and robotics to fulfill the 
needs of DRDO, Army, Navy and 
Defence PSU’s and other 
industries thereby making the 
country self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Introduction 
to Robotics, 

ME664 

CO1: Understand the concepts on different material handling 
methods in industry, history of robotics and different terminologies 
associated with robotics.  

PO2: An ability to write and 
present a substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament & 
combat vehicles, marine, robotics 
and other industries within 
realistic constraints. 

CO2: Understand Kinematics and Inverse Kinematics of different 
Mechanisms from manipulator perspective and Analyse it using 
Robo Analyser and Matlab.  

PO3: Students should be able 
to demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery should 
be at a level higher than the 
requirements in the 
appropriate bachelor program 

PSO3: To be able to design and 
device new procedures to arrive at 
a solution for design or 
troubleshooting problems at the 
system/component level.  

CO3: Understand the concepts of trajectory planning and 
implement different trajectories using Robo Analyser and Matlab  

    
CO4: Apply the knowledge of kinematics, inverse kinematics and 
trajectory planning of manipulator to model a manipulator arm. 

   

Mechatronics 
ME665 

Co1: To understand the basics of signal conditioning and 
electronics systems 

   
Co2 Understand the working principle and applications of actuation 
systems 

   
Co3 To be able to design the model and control systems for the 
mechanisms 

   Co4 Design and apply the controller action to various systems 



   

Introduction 
to 

Mechanisms, 
ME639 

CO1 Students should be able to understand the basic physical 
principles of systems 

   CO2: Study and understand machines with mechanisms 

   CO3: Study and understand planar linkages 

   CO4: To be able to apply the knowledge on real time applications. 

   

Robot 
Sensors and 

Actuators 
and Drives, 

ME666 

CO1: Describe the governing principles of real time sensing and 
measurement of various physical quantities 

   

CO2: Understand the working principle of different types of 
industrial sensors and analyze the work conditions to suggest 
different sensors and actuators for the current automation 
application 

   

CO3: study different types of motors along with their operating 
principles, output characteristics, control strategies, speed and 
torque characteristics and identify a motor suitable for an 
application 

   
CO4: To be able to energies actuators in controlled manner by 
making use of using solid state power electronic drives. 

   Artificial 
Intelligence 
and Expert 
Systems 

CO1 Students will be able to understand basic concepts of Artificial 
Intelligence 

   CO2 study different methodologies of Expert systems 

   CO3 To be able to apply the concepts in real life applications 

   
Introduction 
to Electronic 

systems 

CO1 Review of semiconductor devices and understand their 
operation principle 

   CO2 Understand the computation operations  

   
CO3 study measurement and instrumentation devices and their 
operation 

     

  

Even 
Sem 
(2nd 
Sem) 

Robot 
Kinematics 

and 
Dynamics, 

ME 667 

CO1: Should be able to Understand Kinematics and Inverse 
Kinematics of different Mechanisms from manipulator perspective 

   
CO2: Understand the formulation of Multibody dynamics Derive the 
Equation of Motion for multi-rigid body system 

   
CO3: Establish different model-based control strategy for a robotic 
manipulator 

   
CO4: Model and simulate control models using ROS and MATLAB 
software tools 



   

Machine 
Vision and 

Image 
Processing 
for Robots, 

ME 668 

CO1: Understanding of sensors used for robot vision. Steps and 
techniques of Image acquisition and analysis. Image pre-
processing and post-processing operations. Motion estimation and 
tracking approaches 

   
CO2: Understanding of Pinhole and stereo camera models to 
analyze projection of 3d scene on 2d image plane 

   

Robotic Path 
Planning and 

Control, 
ME610 

CO1: Understand the need of different path planning algorithms 

   CO2: Analyze and frame different path planning algorithms. 

   
CO3: Apply path planning algorithms with the help of control 
methods 

   
CO4: Model and Simulate the Path planning algorithm using ROS 
/ Matlab Software 

   

Soc and 
Embedded 
Systems 

CO1: Comparison of various architecture of Processors using 
examples 

   CO2 Study Memory Interfacing 

   
CO3: Study and understand I/O interfacing using various serial 
buses 

   CO4 : PSoC/FPGA based design example 

   
Co5 Lab - Simulation and implementation of DSP Algorithms in 
FPGA. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Robotics) - 2019 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve 
practical problems 

PSO1: The specific outcome of the program is 
to provide human resources equipped with 
advanced applied knowledge in the field of 
armaments & combat vehicle technology, 
marine engineering, mechanical system 
design and robotics to fulfill the needs of 
DRDO, Army, Navy and Defence PSU’s and 
other industries thereby making the country 
self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Introduction 
to Robotics, 

ME664 

CO1: Understand the concepts on different material 
handling methods in industry, history of robotics and 
different terminologies associated with robotics.  

PO2: An ability to write and 
present a substantial technical 
report/document 

 PSO2: To be able to apply advanced 
engineering principles and concepts to 
design of equipment/systems of armament & 
combat vehicles, marine, robotics and other 
industries within realistic constraints. 

CO2: Understand Kinematics and Inverse Kinematics 
of different Mechanisms from manipulator perspective 
and Analyse it using Robo Analyser and Matlab.  

PO3: Students should be able 
to demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery should 
be at a level higher than the 
requirements in the 
appropriate bachelor program 

PSO3: To be able to design and device new 
procedures to arrive at a solution for design 
or troubleshooting problems at the 
system/component level.  

CO3: Understand the concepts of trajectory planning 
and implement different trajectories using Robo 
Analyser and Matlab  

    
CO4: Apply the knowledge of kinematics, inverse 
kinematics and trajectory planning of manipulator to 
model a manipulator arm. 

   Artificial 
Intelligence 
and Expert 
Systems 
CE696 

CO1 Students will be able to understand basic 
concepts of Artificial Intelligence 

   CO2 study different methodologies of Expert systems 

   
CO3 To be able to apply the concepts in real life 
applications 

   
Advanced 

Electronics 
Systems, 

EE628 

CO1 Review of semicomnductor devices and 
understand their operation principle 

   CO2 Understand the computation operations 

   
CO3 study measurement and instrumentstion devices 
and their operation 



   

Introduction 
to 

Mechanisms, 
ME639 

CO1: Students should be able to understand the 
basic physical principles of systems 

   
CO2: Study and understand machines with 
mechanisms 

   CO3: Study and understand planar linckages 

   
CO4:To be able to apply the knowledge on real time 
applications. 

   
Mathematical 

Modelling 
and System 

Analysis, 
AM627 

Co1: To be able to understand basic modelling 
concepts 

   
Co2: design and develop mathematical modelling of 
physical systems 

   Co3 Analyse the systems 

   
Co4; Apply modelling techniques in real time 
applications. 

   

Mechatronics 
ME 627 

CO1: To understand the basics of signal conditioning 
and electronics systems 

   
CO2: Understand the working principle and 
applications of actuation systems 

   
Co3 To be able to design the model and control 
systems for the mechanisms 

   
Co4 Design and apply the controller action to various 
systems 

     

  

Even 
Sem 
(2nd 
Sem) Robot 

Kinematics 
and 

Dynamics, 
ME 667 

CO1: Should be able to Understand Kinematics and 
Inverse Kinematics of different Mechanisms from 
manipulator perspective 

   
CO2: Understand the formulation of Multibody 
dynamics Derive the Equation of Motion for multi-rigid 
body system 

   
CO3: Establish different model-based control strategy 
for a robotic manipulator 

   
CO4: Model and simulate control models using ROS 
and MATLAB software tools 

   

Robotic Path 
Planning and 

Control, 
ME610 

CO1: Understand the need of different path planning 
algorithms 

   
CO2: Analyze & frame different path planning 
algorithms 

   
CO3: Apply path planning algorithms with the help of 
control methods 

   
CO4: Model and Simulate the Path planning algorithm 
using ROS / Matlab Software 



   

Soc and 
Embedded 
Systems 
EE620 

CO1: Comparison of various architecture of 
Processors using examples 

   CO2 Study Memory Interfacing 

   
CO3: Study and understand I/O interfacing using 
various serial buses 

   CO4 : PSoC/FPGA based design example 

   
Co5 Lab - Simulation and implementation of DSP 
Algorithms in FPGA. 

   

Robot 
Sensors and 
Instrumentati
on, ME 656 

CO1: Describe the governing principles of real time 
sensing and measurement of various physical 
quantities 

   

CO2: Understand the working principle of different 
types of industrial sensors and analyze the work 
conditions to suggest different sensors and actuators 
for the current automation application 

   

CO3: study different types of motors along with their 
operating principles, output characteristics, control 
strategies, speed and torque characteristics and 
identify a motor suitable for an application 

   
CO4: To be able to energies actuators in controlled 
manner by making use of using solid state power 
electronic drives. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Robotics) - 2018 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve 
practical problems 

PSO1: The specific outcome of the 
program is to provide human 
resources equipped with 
advanced applied knowledge in 
the field of armaments & combat 
vehicle technology, marine 
engineering, mechanical system 
design and robotics to fulfill the 
needs of DRDO, Army, Navy and 
Defence PSU’s and other 
industries thereby making the 
country self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Introduction 
to Robotics, 

ME626 

CO1: Understand the concepts on different material handling 
methods in industry, history of robotics and different terminologies 
associated with robotics.  

PO2: An ability to write and 
present a substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament & 
combat vehicles, marine, robotics 
and other industries within 
realistic constraints. 

CO2: Understand Kinematics and Inverse Kinematics of different 
Mechanisms from manipulator perspective and Analyse it using 
Robo Analyser and Matlab.  

PO3: Students should be able 
to demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery should 
be at a level higher than the 
requirements in the 
appropriate bachelor program 

PSO3: To be able to design and 
device new procedures to arrive at 
a solution for design or 
troubleshooting problems at the 
system/component level.  

CO3: Understand the concepts of trajectory planning and 
implement different trajectories using Robo Analyser and Matlab  

    
CO4: Apply the knowledge of kinematics, inverse kinematics and 
trajectory planning of manipulator to model a manipulator arm. 

   

Mechatronics 
ME627 

Co1: To understand the basics of signal conditioning and 
electronics systems 

   
Co2 Understand the working principle and applications of actuation 
systems 

   
Co3 To be able to design the model and control systems for the 
mechanisms 

   Co4 Design and apply the controller action to various systems 



   

Introduction 
to 

Mechanisms, 
ME639 

CO1 Students should be able to understand the basic physical 
principles of systems 

   CO2: Study and understand machines with mechanisms 

   CO3: Study and understand planar linkages 

   CO4: To be able to apply the knowledge on real time applications. 

   
Mathematical 

Modelling 
and system 

analysis,  
AM 602 

Co1: To be able to understand basic modelling concepts 

   
Co2: design and develop mathematical modelling of physical 
systems 

   Co3 Analyse the sysrems 

   Co4 Apply modelling techniques in real time applications. 

   Artificial 
Intelligence 
and Expert 
Systems 

CO1 Students will be able to understand basic concepts of Artificial 
Intelligence 

   CO2 study different methodologies of Expert systems 

   CO3 To be able to apply the concepts in real life applications 

   
Advanced 

Electronics 
Systems,  
EE 628 

CO1 Review of semiconductor devices and understand their 
operation principle 

   CO2 Understand the computation operations  

   
CO3 study measurement and instrumentation devices and their 
operation 

     

  

Even 
Sem 
(2nd 
Sem) 

Robot 
Kinematics 

and 
Dynamics, 

ME 667 

CO1: Should be able to Understand Kinematics and Inverse 
Kinematics of different Mechanisms from manipulator perspective 

   
CO2: Understand the formulation of Multibody dynamics Derive the 
Equation of Motion for multi-rigid body system 

   
CO3: Establish different model-based control strategy for a robotic 
manipulator 

   
CO4: Model and simulate control models using ROS and MATLAB 
software tools 

   

Machine 
Vision and 

Image 
Processing 
for Robots, 

ME 668 

CO1: Understanding of sensors used for robot vision. Steps and 
techniques of Image acquisition and analysis. Image pre-
processing and post-processing operations. Motion estimation and 
tracking approaches 

   
CO2: Understanding of Pinhole and stereo camera models to 
analyze projection of 3d scene on 2d image plane 



   

Robot 
Sensors and 
Instrumentati
on, ME 654 

CO1: Describe the governing principles of real time sensing and 
measurement of various physical quantities 

   

CO2: Understand the working principle of different types of 
industrial sensors and analyze the work conditions to suggest 
different sensors and actuators for the current automation 
application 

   

CO3: study different types of motors along with their operating 
principles, output characteristics, control strategies, speed and 
torque characteristics and identify a motor suitable for an 
application 

   
CO4: To be able to energies actuators in controlled manner by 
making use of using solid state power electronic drives. 

   

Soc and 
Embedded 
Systems 
EE 620 

CO1: Comparison of various architecture of Processors using 
examples 

   CO2 Study Memory Interfacing 

   
CO3: Study and understand I/O interfacing using various serial 
buses 

   CO4 : PSoC/FPGA based design example 

   
Co5 Lab - Simulation and implementation of DSP Algorithms in 
FPGA. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Robotics) – 2017 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve 
practical problems 

PSO1: The specific outcome of the 
program is to provide human 
resources equipped with 
advanced applied knowledge in 
the field of armaments & combat 
vehicle technology, marine 
engineering, mechanical system 
design and robotics to fulfill the 
needs of DRDO, Army, Navy and 
Defence PSU’s and other 
industries thereby making the 
country self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Introduction 
to Robotics, 

ME664 

CO1: Understand the concepts on different material handling 
methods in industry, history of robotics and different terminologies 
associated with robotics.  

PO2: An ability to write and 
present a substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament & 
combat vehicles, marine, robotics 
and other industries within 
realistic constraints. 

CO2: Understand Kinematics and Inverse Kinematics of different 
Mechanisms from manipulator perspective and Analyse it using 
Robo Analyser and Matlab.  

PO3: Students should be able 
to demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery should 
be at a level higher than the 
requirements in the 
appropriate bachelor program 

PSO3: To be able to design and 
device new procedures to arrive at 
a solution for design or 
troubleshooting problems at the 
system/component level.  

CO3: Understand the concepts of trajectory planning and 
implement different trajectories using Robo Analyser and Matlab  

    
CO4: Apply the knowledge of kinematics, inverse kinematics and 
trajectory planning of manipulator to model a manipulator arm. 

   

Mechatronics 
ME627 

Co1: To understand the basics of signal conditioning and 
electronics systems 

   
Co2 Understand the working principle and applications of actuation 
systems 

   
Co3 To be able to design the model and control systems for the 
mechanisms 

   Co4 Design and apply the controller action to various systems 



   

Introduction 
to 

Mechanisms, 
ME639 

CO1 Students should be able to understand the basic physical 
principles of systems 

   CO2: Study and understand machines with mechanisms 

   CO3: Study and understand planar linkages 

   CO4: To be able to apply the knowledge on real time applications. 

   
Mathematical 

Modelling 
and system 

analysis,  
AM 602 

Co1: To be able to understand basic modelling concepts 

   
Co2: design and develop mathematical modelling of physical 
systems 

   Co3 Analyse the systems 

   Co4 Apply modelling techniques in real time applications. 

   
Artificial 

Intelligence 
and Expert 
Systems 
CE696 

CO1 Students will be able to understand basic concepts of Artificial 
Intelligence 

   CO2 study different methodologies of Expert systems 

   CO3 To be able to apply the concepts in real life applications 

   Advanced 
Electronics 
Systems,  
EE 628 

CO1 Review of semiconductor devices and understand their 
operation principle 

   CO2 Understand the computation operations  

   
CO3 study measurement and instrumentation devices and their 
operation 

     

  

Even 
Sem 
(2nd 
Sem) 

Robot 
Kinematics 

and 
Dynamics, 

ME 628 

CO1: Should be able to Understand Kinematics and Inverse 
Kinematics of different Mechanisms from manipulator perspective 

   
CO2: Understand the formulation of Multibody dynamics Derive the 
Equation of Motion for multi-rigid body system 

   
CO3: Establish different model-based control strategy for a robotic 
manipulator 

   
CO4: Model and simulate control models using ROS and MATLAB 
software tools 

   

Robotic Path 
Planning and 

Control, 
AE619 

CO1: Understand the need of different path planning algorithms  

   CO2: Analyze and frame different path planning algorithms. 

   
CO3: Apply path planning algorithms with the help of control 
methods 

   
CO4: Model and Simulate the Path planning algorithm using ROS 
/ Matlab Software 



   

Robot 
Sensors and 
Instrumentati
on, ME 656 

CO1: Describe the governing principles of real time sensing and 
measurement of various physical quantities 

   

CO2: Understand the working principle of different types of 
industrial sensors and analyze the work conditions to suggest 
different sensors and actuators for the current automation 
application 

   

CO3: study different types of motors along with their operating 
principles, output characteristics, control strategies, speed and 
torque characteristics and identify a motor suitable for an 
application 

   
CO4: To be able to energies actuators in controlled manner by 
making use of using solid state power electronic drives. 

   

Soc and 
Embedded 
Systems 
EE 620 

CO1: Comparison of various architecture of Processors using 
examples 

   CO2 Study Memory Interfacing 

   
CO3: Study and understand I/O interfacing using various serial 
buses 

   CO4 : PSoC/FPGA based design example 

   
Co5 Lab - Simulation and implementation of DSP Algorithms in 
FPGA. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

DEPARTMENT OF MECHANICAL ENGINEERING   
M.Tech in Mechanical Engineering (Robotics) – 2016 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently carry out 
research /investigation and 
development work to solve 
practical problems 

PSO1: The specific outcome of the 
program is to provide human 
resources equipped with 
advanced applied knowledge in 
the field of armaments & combat 
vehicle technology, marine 
engineering, mechanical system 
design and robotics to fulfill the 
needs of DRDO, Army, Navy and 
Defence PSU’s and other 
industries thereby making the 
country self-reliance. 

Odd 
Sem 
(1st 

Sem) 

Introduction 
to Robotics, 

ME664 

CO1: Understand the concepts on different material handling 
methods in industry, history of robotics and different terminologies 
associated with robotics.  

PO2: An ability to write and 
present a substantial technical 
report/document 

 PSO2: To be able to apply 
advanced engineering principles 
and concepts to design of 
equipment/systems of armament & 
combat vehicles, marine, robotics 
and other industries within 
realistic constraints. 

CO2: Understand Kinematics and Inverse Kinematics of different 
Mechanisms from manipulator perspective and Analyse it using 
Robo Analyser and Matlab.  

PO3: Students should be able 
to demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery should 
be at a level higher than the 
requirements in the 
appropriate bachelor program 

PSO3: To be able to design and 
device new procedures to arrive at 
a solution for design or 
troubleshooting problems at the 
system/component level.  

CO3: Understand the concepts of trajectory planning and 
implement different trajectories using Robo Analyser and Matlab  

    
CO4: Apply the knowledge of kinematics, inverse kinematics and 
trajectory planning of manipulator to model a manipulator arm. 

   

Mechatronics 
ME627 

Co1: To understand the basics of signal conditioning and 
electronics systems 

   
Co2 Understand the working principle and applications of actuation 
systems 

   
Co3 To be able to design the model and control systems for the 
mechanisms 

   Co4 Design and apply the controller action to various systems 



   

Introduction 
to 

Mechanisms, 
ME639 

CO1 Students should be able to understand the basic physical 
principles of systems 

   CO2: Study and understand machines with mechanisms 

   CO3: Study and understand planar linkages 

   CO4: To be able to apply the knowledge on real time applications. 

   
Mathematical 

Modelling 
and system 

analysis,  
AM 602 

Co1: To be able to understand basic modelling concepts 

   
Co2: design and develop mathematical modelling of physical 
systems 

   Co3 Analyse the systems 

   Co4 Apply modelling techniques in real time applications. 

   
Artificial 

Intelligence 
and Expert 
Systems 
CE696 

CO1 Students will be able to understand basic concepts of Artificial 
Intelligence 

   CO2 study different methodologies of Expert systems 

   CO3 To be able to apply the concepts in real life applications 

     

  

Even 
Sem 
(2nd 
Sem) 

Robot 
Kinematics 

and 
Dynamics, 

ME 628 

CO1: Should be able to Understand Kinematics and Inverse 
Kinematics of different Mechanisms from manipulator perspective 

  
CO2: Understand the formulation of Multibody dynamics Derive the 
Equation of Motion for multi-rigid body system 

  
CO3: Establish different model-based control strategy for a robotic 
manipulator 

  
CO4: Model and simulate control models using ROS and MATLAB 
software tools 

  

Robotic Path 
Planning and 

Control, 
AE619 

CO1: Understand the need of different path planning algorithms  

  CO2: Analyze and frame different path planning algorithms. 

  
CO3: Apply path planning algorithms with the help of control 
methods 

  
CO4: Model and Simulate the Path planning algorithm using ROS 
/ Matlab Software 

   
Robot 

Sensors and 
Instrumentati
on, ME 656 

CO1: Describe the governing principles of real time sensing and 
measurement of various physical quantities 

   

CO2: Understand the working principle of different types of 
industrial sensors and analyze the work conditions to suggest 
different sensors and actuators for the current automation 
application 



   

CO3: study different types of motors along with their operating 
principles, output characteristics, control strategies, speed and 
torque characteristics and identify a motor suitable for an 
application 

   
CO4: To be able to energies actuators in controlled manner by 
making use of using solid state power electronic drives. 

   

Soc and 
Embedded 
Systems 
EE 620 

CO1: Comparison of various architecture of Processors using 
examples 

   CO2 Study Memory Interfacing 

   
CO3: Study and understand I/O interfacing using various serial 
buses 

   CO4 : PSoC/FPGA based design example 

   
Co5 Lab - Simulation and implementation of DSP Algorithms in 
FPGA. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 



DEPARTMENT OF ELECTRONICS ENGINEERING   
 

M.Tech. [Electronics & Communication Engineering] 
 

Session 2017-2018 
 

PO PSO 
Seme
ster 

Course 
name With 

Code 
CO Description 

Blooms Taxonomy Level 
Targeted 

No of 
Contact 
Hours 

Marks 

PO1: An 
ability to 
independentl
y carry out 
research 
/investigation 
and 
development 
work to solve 
practical 

PSO1: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of radar and 
signal processing, 
catering the needs of 
defense, social, and 
DRDO requirements. 

SEME
STER

I 

Microwave 
Engineering  

[EE601] 

CO1 
Familiarize with the basics of Maxwell’s 
equations and Transmission modes 

Level 2: Remembering, 
Understanding 

15 
hours 

10 

CO2                
Apply various Two-port Parameters Z-
Matrix, Y-Matrix, S-Matrix 

Level 3: Remembering, 
Understanding, Analysing 

12 
hours 

10 

CO3 
Illustrate different microwave components: 
Directional Couplers, Filters, Power 
dividers, Amplifiers. 

Level 2: Remembering, 
Understanding 

21 
hours 

10 

CO4 
Students will be capable of applying their 
knowledge and skills to design various 
microwave components. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

CO1-
CO3 

End Semester Exam  
 50 

 Total Marks   100 

PO2: An 
ability to write 
and present a 
substantial 
technical 
report/docum
ent. 

PSO2: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of VLSI and 
Embedded systems, 
Defence Electronics 
systems, catering 
the needs of 
defense, 
Semiconductor 
industries and DRDO 
requirements. 

Digital 
Signal 

Processing 
[EE602] 

CO1 Review of fundamentals in DFT and Filters   
Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO2                
Distinguish the Parametric and Non-
Parametric Methods  

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 Build the Multi-Rate SP and its applications  
Level 3: Remembering, 
Understanding, Analysing 

18 10 

CO4 

Students will be capable of applying their 
knowledge and skills to solve problems, 
carry out simulation, demonstration and 
presentation in Digital Signal Processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester    50 

 

Total Marks  
48 + 

2 Hrs/ 
week 

100 

PO3: 
Students 
should be 
able to 

 

Wireless & 
Mobile 

Communica
tion 

CO1 

Recall the basics of random variable, 
various distribution functions useful for 
wireless communication are learned by 
students. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 



demonstrate 
a degree of 
mastery over 
the area as 
per the 
specialization 
of the 
program. The 
mastery 
should be at a 
level higher 
than the 
requirements 
in the 
appropriate 
post-graduate 
program. 

[EE603] 

CO2                

Develop the knowledge in multiple-access 
techniques for mobile communications e.g. 
FDMA, TDMA, and CDMA. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 

Classify the Wireless channel modelling, 
delay spread, RMS delay spread, 
coherence concept, Inter symbol 
Interference, and Doppler effect on 
wireless communication. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

CO4 
Apply MIMO, OFDM concepts to design a 
communication model. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

CO1-
CO3 End Semester   50 

 
Total Marks   100 

  

Digital 
System 
Design 

Using FPGA 
[EE624] 

CO1 
Summarize the concept of Digital design 
and Digital system design techniques, 
(PO1, PO2, PSO1) 

Level 1: Remembering  
Level 2: Understanding 

15 10 

CO2                
Inspect various VHDL Architectures, 
Configurations, Arrays computation 
module designs (PO1, PO2, PO3, PSO1) 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

15 10 

CO3 

Implement the Digital system design with 
various real-time I/O interfaces with 
different modulation schemes. (PO1, PO2, 
PSO1) 

Level 1: Remembering  
Level 2: Understanding 

18 10 

CO4 

Design methodology for data path 
components, Logic block and routing 
architecture, and Control path components 
(PO1, PO2, PO3, PSO1, PSO2) 

Level 1: Remembering  
Level 2: Understanding 

2Hrs/W
eek 

(LAB) 
20 

CO5 
Demonstrate experiments with Xilinx FPGA 
board, to understand the Xilinx ISE FPGA 
tools. (PO1, PO2, PO3, PSO1, PSO2) 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 
Level 6: Creating 

CO1-
CO3 

End Semester  
 50 

 Total Marks   100 

  
Digital IC 
Design 
[EE621] 

CO1 
Design of Combinational MOS Logic 
circuits 

 
10 20 

CO2                Illustration of sequential MOS Logic circuits  10 20 

CO3 
Implementation of Large signal and small 
signal analysis of complex circuits. 

 
10 20 



CO4 
Explain the device and circuit fabrication 
Techniques for Semiconductor memories 

 
10 20 

CO5 Demonstrate the Lab- Simulation of circuits 
using PSpice and Microwind Backend 
Tools. 

 
8 20 

   Total Marks  48 100 

  

RF IC 
DESIGN 
[EE622] 

CO1 

Generalize the basic concept/idea of RF 
transceiver, its design issues, linearity, 
non-linearity, and distortion. Students 
learned about device noise also. (PO1, 
PO2, PSO2) 

Level 2: Remembering, 
Understanding 

15 10 

  CO2                
Summarize the basics of low noise 
amplifier, oscillator, and mixer. (PO1,PO2, 
PO3, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

  CO3 

Demonstrate the Gilbert mixer, single 
balanced mixer, and double balanced 
mixer, amplifier, and some part of power 
amplifier are given to students. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

  CO4 

Applying knowledge and skills to design 
power amplifier, its use in transmitter, and 
multi-tier transceiver architecture. (PO1, 
PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

  
CO1-
CO4 

End Semester  
 50 

   Total Marks   100 

  

Analog And 
Mixed Mode 
VLSI Design 

[EE638] 

CO1 Recall the device modeling of MOSFET  10 20 

  CO2                
Illustrate the small signal analysis of single 
and multi-stage amplifiers 

 
10 20 

  CO3 Designing of switched capacitor circuits  10 20 

  CO4 
Demonstrate the data convertors and its 
applications 

 
10 20 

  
CO5 Lab- Simulation of circuits using PSpice 

and Microwind Backend Tools. 
 

5 20 

   Total Marks  45 100 

  

 

CO1 
Recall the basics of RADAR operations and 
its parameters. . 

Level 2: Remembering, 
Understanding 

8 hours 
10 
 

  CO2                

Formulate RADAR equations for various 
types of RADARs (Bi-static, monostatic, 
search) and understand the concepts of 
jamming. 

Level 3: Remembering, 
Understanding, Analysing 12 

hours 
 

  CO3 
Explain the RADAR cross section, clutter, 
and probability of false detection 

Level 2: Remembering, 
Understanding 

14 
hours 

10 



  CO4 
Apply knowledge and skills to design 
transmitter and receiver for RADAR 
systems 

Level 4: Applying, 
Analysing, Experimental 

14 
hours 

10 

  
CO5 Apply the knowledge and skills to simulate 

moving target RADARs, Measurement of 
Doppler shift, and other real time situations. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

  
CO1-
CO4 

End Semester Exam  
 50 

   Total Marks   100 

  
SEME
STER

-II 

Antenna 
Systems 
[EE609] 

CO1 
Explain the basics of EM and radiation 
mechanism. Antenna types and 
configurations. 

Level 2: Remembering, 
Understanding 

16 
hours 

10 

CO2                
Designing of microstrip antenna and its 
array using metamaterials. 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO3 
Illustrate the array radiation characteristics, 
beam manipulation and multiplexing 
techniques. 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO4 
Examine the Antenna Measurement 
methods and Lab assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam 
 

 50 

 Total Marks   100 

   

EMI/EMC 
DESIGN 
[EE614] 

CO1 
Examine the effect of EM interference and 
how it hampers the performance of other 
circuits, (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

14 10 

   CO2                

Classify the EMI Instruments and testing, 
shielded structures and their functioning, 
Techniques to detect the EMI disturbances 
and ways of calibration, Design of EMI 
controlled circuitry (PO1, PO2, PO3, 
PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 

   CO3 

Explain the system level analysis and 
design of EMI controlled subsystems, 
techniques to manage the ambient EMI and 
related concepts. (PO1, PO2, PO3 PSO1) 

Level 2: Remembering, 
Understanding 

20 10 

   CO4 

Testing levels of EMI, their classification, 
experimental validation of EMI concepts, 
interpretation and inferences. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/  
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   
Modern 
Wireless 

CO1 
Define wireless link and different diversity 
techniques, path loss and link budget 

Level 2: Remembering, 
Understanding 

14 10 



Communica
tions 

[EE608] 

calculation at different frequency bands 
through numerical problems, channel 
modeling, frequency selective fading, flat 
fading, Deep fade analysis (PO1, PO2, 
PSO1) 

   CO2                

Apply different multiple access techniques, 
spread spectrum techniques, Inter symbol 
interference, delay spread, autocorrelation 
function (PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 

   CO3 

Classify various advanced wireless 
technology such as MIMO, 5G, mm wave, 
MIMO-OFDM, SNR and BER performance, 
Simulations and analysis considering 
practical scenario.   

Level 2: Remembering, 
Understanding, analysing 

20 10 

   CO4 

Analyze different simulations and 
experimental validation, simulating and 
analyzing the multipath situation (PO1, 
PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   

High Power 
Microwave 
Systems 
[EE612] 

CO1 
Familiarize with fundamentals of high-
power microwave systems.  

Level 2: Remembering, 
Understanding 

8 hours 10 

   CO2                
Compile high power technologies in 
microwaves.  

Level 3: Remembering, 
Understanding, Analysing 

14 
hours 

10 

   CO3 

Analyze HPM technologies pulse 
compression, diagnostics, UWB switching 
technologies, UWB systems, microwave 
sources.  

Level 3: Remembering, 
Understanding, Analysing 

19 
hours 

10 

   CO4 
Categorize HPM applications in defence, 
counter DEW, radars, space, and particle 
physics. 

Level 4: Applying, 
Analysing, Experimental 

7 hours 20 

   
CO1-
CO4 

CO1-CO4: End Semester Exam 
 

 50 

    Total Marks   100 

   

Satellite 
Communica

tion  
[EE631] 

CO1 

Familiarize with Orbital Dynamics, 
Positioning of satellite and various 
segments of satellite communications at 
the conceptual level. 

Level 2: Remembering, 
Understanding 

12 
hours 

10 

   CO2                

Develop knowledge of Satellite antenna 
systems, losses, link budgeting and related 
concepts. 

Level 3: Remembering, 
Understanding, Analysing 

21 
hours 

10 

   CO3 

Classify Modulation schemes, uplink and 
downlink communications. Broadcasting 
from a satellite and GNSS. 

Level 3: Remembering, 
Understanding, Analysing 

15 
hours 

10 



   CO4 
Analyze Measurement methods and Lab 
assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs 
/Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

    Total Marks   100 

   

Array Signal 
Processing 

[EE611] 

CO1 Classify Spatial Signals and Sensor Arrays  
Level 2: Remembering, 
Understanding 

15 10 

   CO2                
Identify Spatial Filters, Adaptive 
Beamforming and DoA Estimation  

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO3 
Compare different Acoustic Vector Sensor 
Array Processing  

Level 2: Remembering, 
Understanding, 

15 10 

   CO4 

Students will be capable of applying their 
knowledge and skills to solve problems, 
carry out simulation in array signal 
processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 + 

2 Hrs/ 
week 

100 

   

Electronic 
Warfare 
[EE613] 

CO1 Familiarize with electronic warfare 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   CO2                Make use of ESM, ECM and ECCM 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   CO3 
Develop New Electronic Defence 
Techniques 

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO4 

Apply knowledge and skills to solve 
problems, carry out simulation, 
demonstration and presentation in 
Electronic Warfare 

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 + 

2 Hrs/ 
week 

100 

   

SOFTWARE 
DEFINED 

RADIO 
[EE619] 

CO1 
Familiarize with Software-Defined Radio 
and its various systems (PO1, PO2, PSO1) 

Level 1: Remembering 
Level 2: Understanding 

15 10 

   CO2                
Analyze General-Purpose Processors and 
Digital Signal Processors, (PO1, PO2, 
PO3, PSO1) 

Level 1: Remembering 
Level 2: Understanding 
Level 4: Analysing 

15 10 

   CO3 
Classify Cognitive radio architecture, SDR 
architecture Applications of Cognitive radio, 
Spectrum sensing Single node sensing and 

Level 1: Remembering 
Level 2: Understanding 18 10 



Cooperative sensing with its hardware 
platforms. (PO1, PO2, PSO1) 

   CO4 

Applying knowledge and skills to Simulate 
SDR Flow in SystemVue, FPGA, GNU 
radio Simulation Software. (PO1, PO2, 
PO3, PSO1, PSO2)  

Level 3: Applying 
Level 4: Analysing  
Level 5: Experimental 
Level 6: Creating 

15 20 

   
CO1-
CO3 

End Semester Exam   50 

    Total Marks   100 

   

Radar 
Signal 

Processing 
[EE610] 

CO1 
Familiarize with Radar and Radar Signal 
Processing units (PO1, PO2, PSO1) 

Level 1: Remembering  
Level 2: Understanding 

14 10 

   CO2                

Analyze different Radar modulation 
techniques and concepts of FMCW 
waveforms, SFCW Radar and Multi-
frequency Radar.  
 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

14 10 

   CO3 
Develop the concept of SAR, ISAR and 
contemporary radars (PO1, PO2, PO3 
PSO1) 

Level 1: Remembering  
Level 2: Understanding 

20 10 

   CO4 

Experimental Realization of N-pulses DLC 
MTI, CA-CFAR, Matched filter operation 
and detection concept, Mono-pulse and 
Kalman filter-based target tracking 
algorithms. (PO1, PO2, PO3, PSO1, 
PSO2) 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 
Level 6: Creating 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks  
48 + 

2 Hrs/ 
week 

100 

   

High 
Performanc
e DSP Using 

FPGA 
[EE625] 

CO1 Illustrate the use of FPGA for DSP. 2 10 20 

   CO2 Design of FIR IIR In FPGA 3 10 20 

   CO3 
Explain Practical aspects of Spectral 
Analysis of signals.VHDL/Verilog 

3 10 20 

   CO4 
Demonstrate Digital Beam Forming - case 
study 

4 10 20 

   CO5 
Simulation and implementation of DSP 
Algorithms in FPGA. 

4 5 20 

     Total Marks  45 100 

   SOC AND 
EMBEDDED 
SYSTEMS 
[EE620] 

CO1 
Familiarize with various architecture of 
Processors using examples 

2 10 20 

   CO2 Apply and understand Memory Interfacing 3 10 20 

   CO3 
Ananlyze I/O interfacing using various  
serial buses 

3 10 20 



   CO4 
Develop knowledge of  PSoC/FPGA based 
design with example 

4 10 20 

   CO5 
Simulation and implementation of DSP 
Algorithms in FPGA. 

4 5 20 

    Total Marks  45 100 

   

Detection 
and 

Estimation 
Theory 
[EE607] 

CO1 Familiarize the basics of vector, matrices, 
bases functions, orthogonality SVD, EVD, 
SSA, PCA.  Moreover, the concept of 
ergodicity, PSD, covariance matrices, 
response of LTI system to random process, 
and spectral factorization are grasped. 
(PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 

   

CO2 Develope the concepts of the last-square 
methods for filter design, detection in noisy 
case, correlator and matched filter, 
Hypothesis testing, N-P theorem, 
Likelihood ratio test, Deflection coefficient, 
Receiver operating characteristic, Bayes’ 
criterion of signal detection, ML detector, 
MAP, LMS, and entropy detectors. 
(PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

   

CO3 Provide the basics of minimum variance 
estimators, CR lower bound, linear models, 
system identification, Markov classification, 
and clustering algorithms. The basics of 
Wiener-Hopf equation, error variance 
computation, causal Wiener filter, and 
Kalman filter are given. (PO1, PO2, PO3 
PSO1) 

Level 2: Remembering, 
Understanding 

18 10 

   

CO4 Students will be capable of applying their 
knowledge and skills to visualize different 
type data/signals in time domain, frequency 
domain, and time-frequency domain. They 
are capable to design various type filters 
(PO1, PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1
-
CO3 

End Semester  
 50 

    Total Marks   100 

   

Statistical 
Signal 

Processing 
[EE606] 

CO1 Generalize the properties of statistical 
models in the analysis of signals using 
Stochastic processes. Students learned 
the forward and backword linear prediction 
for filter design. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 



   
CO2 Define the least-square methods for filter 

design. (PO1,PO2, PO3, PSO1) 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Explain the basics of adaptive filter, power 

spectrum analysis, and array processing. 
(PO1, PO2, PO3, PSO1) 

Level 2: Remembering, 
Understanding 18 10 

   

CO4 Students will be capable of applying their 
knowledge and skills to visualize different 
type data/signals in time domain, frequency 
domain, and time-frequency domain. They 
are capable to design various type filters 
(PO1, PO2, PO3, PSO1) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

   
CO1
-
CO3 

End Semester  
 50 

    Total Marks   100 

   

COMPUTER 
AIDED 

DESIGN OF 
VLSI 

CIRCUITS 
[EE639] 

CO1 Develop knowledge about CAD tools used 
for digital VLSI design, digital logic 
simulation and physical design, including 
test and verification, develop 
understanding of FPGA CAD flow for 
design and implementation. 

Level 2, 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO2 Model digital systems at different levels of 

abstraction and simulate using verilog HDL,  
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Develop understanding of automatic test 

program generation, testing algorithms, 
simulate and test circuits. 

Level 2, 3: Remembering, 
Understanding, Analysing 18 10 

   

CO4 Applying their knowledge and skills to 
model and synthesize logic circuits, do 
formal verification, transfer a design from a 
version possible to simulate to a version 
possible to synthesize 

Level 4: Applying, 
Analysing, Experimental 2Hrs/W

eek 
(LAB) 

20 

   
CO1
-
CO3 

End sem  
 50 

    Total Marks   100 

 
 
 
 
 
 
 
 
 



DEPARTMENT OF ELECTRONICS ENGINEERING   
 

M.Tech. [Electronics & Communication Engineering] 
 

Session 2018-2019 
 

PO PSO 
Seme
ster 

Course 
name With 

Code 
CO Description 

Blooms Taxonomy Level 
Targeted 

No of 
Contact 
Hours 

Marks 

PO1: An 
ability to 
independentl
y carry out 
research 
/investigation 
and 
development 
work to solve 
practical 

PSO1: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of radar and 
signal processing, 
catering the needs of 
defense, social, and 
DRDO requirements. 

SEME
STER

I 

Microwave 
Engineering  

[EE601] 

CO1 Generalize the basics of Maxwell’s 
equations and Transmission line theory. 

Level 2: Remembering, 
Understanding 

11 
hours 

10 

CO2                Apply the various Two-port Parameters Z-
Matrix, Y-Matrix, ABCD-Matrix, S-Matrix 
and characterize various systems. 

Level 3: Remembering, 
Understanding, Analysing 

14 
hours 

10 

CO3 Illustrate the microwave components and 
design: Directional Couplers, Resonators, 
Power dividers, Amplifiers. 

Level 3: Remembering, 
Understanding 

23 
hours 

10 

CO4 Applying knowledge and skills to design 
various microwave components: amplifiers, 
oscillators. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam  
 50 

 Total Marks   100 

PO2: An 
ability to write 
and present a 
substantial 
technical 
report/docum
ent. 

PSO2: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of VLSI and 
Embedded systems, 
Defence Electronics 
systems, catering 
the needs of 
defense, 
Semiconductor 
industries and DRDO 
requirements. 

Digital 
Signal 

Processing 
[EE602] 

CO1 
Review of fundamentals in DFT and Filters   

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO2                Distinguish the Parametric and Non-
Parametric Methods  

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 
Build the Multi-Rate SP and its applications  

Level 3: Remembering, 
Understanding, Analysing 

18 10 

CO4 Students will be capable of applying their 
knowledge and skills to solve problems, 
carry out simulation, demonstration and 
presentation in Digital Signal Processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester    50 

 

Total Marks  
48 + 

2 Hrs/ 
week 

100 

PO3: 
Students 
should be 
able to 

 

Wireless & 
Mobile 

Communica
tion 

CO1 Recall the basics of random variable, 
various distribution functions useful for 
wireless communication are learned by 
students. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 



demonstrate 
a degree of 
mastery over 
the area as 
per the 
specialization 
of the 
program. The 
mastery 
should be at a 
level higher 
than the 
requirements 
in the 
appropriate 
post-graduate 
program. 

[EE603] CO2                Develop the knowledge in multiple-access 
techniques for mobile communications e.g. 
FDMA, TDMA, and CDMA. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 Classify the Wireless channel modelling, 
delay spread, RMS delay spread, 
coherence concept, Inter symbol 
Interference, and Doppler effect on 
wireless communication. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

CO4 Apply MIMO, OFDM concepts to design a 
communication model. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 End Semester   50 

 
Total Marks   100 

  

Digital 
System 
Design 

Using FPGA 
[EE624] 

CO1 CO1: Summarize the concept of Digital 
design and Digital system design 
techniques, (PO1, PO2, PSO1) 

Level 1: Remembering  
Level 2: Understanding 

15 10 

CO2 CO2: Inspect various VHDL Architectures, 
Configurations, Arrays computation 
module designs (PO1, PO2, PO3, PSO1) 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

15 10 

CO3 CO3: Implement the Digital system design 
with various real-time I/O interfaces with 
different modulation schemes. (PO1, PO2, 
PSO1) 

Level 1: Remembering  
Level 2: Understanding 

18 10 

CO4 CO4: Design methodology for data path 
components, Logic block and routing 
architecture, and Control path components 
(PO1, PO2, PO3, PSO1, PSO2) 

Level 1: Remembering  
Level 2: Understanding 

2Hrs/W
eek 

(LAB) 
20 

CO5 CO5: Demonstrate experiments with Xilinx 
FPGA board, to understand the Xilinx ISE 
FPGA tools. (PO1, PO2, PO3, PSO1, 
PSO2) 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 
Level 6: Creating 

CO1-
CO3 

End Semester  
 50 

 Total Marks   100 

  
Digital IC 
Design 
[EE621] 

CO1 Design of Combinational MOS Logic 
circuits 

 
10 20 

CO2 Illustration of sequential MOS Logic 
circuits 

 
10 20 

CO3 Implementation of Large signal and small 
signal analysis of complex circuits. 

 
10 20 



CO4 Explain the device and circuit fabrication 
Techniques for Semiconductor memories 

 
8 20 

CO5 Demonstrate the Lab- Simulation of circuits 
using PSpice and Microwind Backend 
Tools. 

 
48 100 

   Total Marks  10 20 

  

RF IC 
DESIGN 
[EE622] 

CO1 Generalize the basic concept/idea of RF 
transceiver, its design issues, linearity, 
non-linearity, and distortion. Students 
learned about device noise also. (PO1, 
PO2, PSO2) 

Level 2: Remembering, 
Understanding 

15 10 

  
CO2 Summarize the basics of low noise 

amplifier, oscillator, and mixer. (PO1,PO2, 
PO3, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

  

CO3 Demonstrate the Gilbert mixer, single 
balanced mixer, and double balanced 
mixer, amplifier, and some part of power 
amplifier are given to students. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

  

CO4 Applying knowledge and skills to design 
power amplifier, its use in transmitter, and 
multi-tier transceiver architecture. (PO1, 
PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

  
CO1-
CO4 

End Semester  
 50 

   Total Marks   100 

  

RADAR 
SYSTEM 
DESIGN 
[EE604] 

CO1 Principles of RADAR its parameters, and its 
operations. 

Level 2: Remembering, 
Understanding 

10 
hours 

10 
 

  

CO2                Formulations of RADAR equations for 
various types of RADARs (Bi-static and 
search) and understand the concepts of 
jamming. 

Level 3: Remembering, 
Understanding, Analysing 10 

hours 

  
CO3 Understanding of RADAR cross section, 

clutter rejection, atmospheric propagation, 
and probability of false alarm 

Level 2: Remembering, 
Understanding 

16 
hours 

10 

  
CO4 Applying knowledge and skills to design 

RADAR transmitter and receiver. 
Level 4: Applying, 
Analysing, Experimental 

12 
hours 

10 

  
CO5 Applying knowledge and skills to simulate 

moving target RADARs, Measurement of 
Doppler shift, and other real time situations. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

  
CO1-
CO4 

End Semester Exam  
 50 

   Total Marks   100 

  CO1 Recall the device modeling of MOSFET  10 20 



  

Analog And 
Mixed Mode 
VLSI Design 

[EE638] 

CO2 Illustrate the small signal analysis of single 
and multi-stage amplifiers 

 
10 20 

  CO3 Designing of switched capacitor circuits  10 20 

  
CO4 Demonstrate the data convertors and its 

applications 
 

10 20 

  
CO5 Lab- Simulation of circuits using PSpice 

and Microwind Backend Tools. 
 

5 20 

   Total Marks  45 100 

  
SEME
STER

-II 

Antenna 
Systems 
[EE609] 

CO1 Explain the basics of EM and radiation 
mechanism. Antenna types and 
configurations. 

Level 2: Remembering, 
Understanding 

16 
hours 

10 

CO2                Designing of microstrip antenna and its 
array using metamaterials. 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO3 Illustrate the array radiation characteristics, 
beam manipulation and multiplexing 
techniques. 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO4 
Examine the Antenna Measurement 
methods and Lab assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam 
 

 50 

 Total Marks   100 

   

EMI/EMC 
DESIGN 
[EE614] 

CO1 Examine the effect of EM interference and 
how it hampers the performance of other 
circuits, (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

14 10 

   

CO2 Classify the EMI Instruments and testing, 
shielded structures and their functioning, 
Techniques to detect the EMI disturbances 
and ways of calibration, Design of EMI 
controlled circuitry (PO1, PO2, PO3, 
PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 

   

CO3 Explain the system level analysis and 
design of EMI controlled subsystems, 
techniques to manage the ambient EMI and 
related concepts. (PO1, PO2, PO3 PSO1) 

Level 2: Remembering, 
Understanding 

20 10 

   

CO4 Testing levels of EMI, their classification, 
experimental validation of EMI concepts, 
interpretation and inferences. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   
Modern 
Wireless 

CO1 Define wireless link and different diversity 
techniques, path loss and link budget 

Level 2: Remembering, 
Understanding 

14 10 



Communica
tions 

[EE608] 

calculation at different frequency bands 
through numerical problems, channel 
modeling, frequency selective fading, flat 
fading, Deep fade analysis (PO1, PO2, 
PSO1) 

   

CO2 Apply different multiple access techniques, 
spread spectrum techniques, Inter symbol 
interference, delay spread, autocorrelation 
function (PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 

   

CO3 Classify various advanced wireless 
technology such as MIMO, 5G, mm wave, 
MIMO-OFDM, SNR and BER performance, 
Simulations and analysis considering 
practical scenario.   

Level 2: Remembering, 
Understanding, analysing 

20 10 

   

CO4 Analyze different simulations and 
experimental validation, simulating and 
analyzing the multipath situation (PO1, 
PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   

High Power 
Microwave 
Systems 
[EE612] 

CO1 Familiarize with fundamentals of high-
power microwave systems.  

Level 2: Remembering, 
Understanding 

8 hours 10 

   
CO2                Compile high power technologies in 

microwaves.  
Level 3: Remembering, 
Understanding, Analysing 

14 
hours 

10 

   

CO3 Analyze HPM technologies pulse 
compression, diagnostics, UWB switching 
technologies, UWB systems, microwave 
sources.  

Level 3: Remembering, 
Understanding, Analysing 

19 
hours 

10 

   
 CO4 Categorize HPM applications in defence, 

counter DEW, radars, space, and particle 
physics. 

Level 4: Applying, 
Analysing, Experimental 

7 hours 20 

    End Semester Exam   50 

    Total Marks   100 

   

Satellite 
Communica

tion  
[EE631] 

CO1 

Familiarize with Orbital Dynamics, 
Positioning of satellite and various 
segments of satellite communications at 
the conceptual level. 

Level 2: Remembering, 
Understanding 

12 
hours 

10 

   CO2                

Develop knowledge of Satellite antenna 
systems, losses, link budgeting and related 
concepts. 

Level 3: Remembering, 
Understanding, Analysing 

21 
hours 

10 

   CO3 

Classify Modulation schemes, uplink and 
downlink communications. Broadcasting 
from a satellite and GNSS. 

Level 3: Remembering, 
Understanding, Analysing 

15 
hours 

10 



   CO4 
Analyze Measurement methods and Lab 
assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs 
/Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

    Total Marks   100 

   

Array Signal 
Processing 

[EE611] 

CO1 Classify Spatial Signals and Sensor Arrays  
Level 2: Remembering, 
Understanding 

15 10 

   CO2                
Identify Spatial Filters, Adaptive 
Beamforming and DoA Estimation  

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO3 
Compare different Acoustic Vector Sensor 
Array Processing  

Level 2: Remembering, 
Understanding, 

15 10 

   CO4 

Students will be capable of applying their 
knowledge and skills to solve problems, 
carry out simulation in array signal 
processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 + 

2 Hrs/ 
week 

100 

   

Electronic 
Warfare 
[EE613] 

CO1 Familiarize with electronic warfare 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   CO2                Make use of ESM, ECM and ECCM 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   CO3 
Develop New Electronic Defence 
Techniques 

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO4 

Apply knowledge and skills to solve 
problems, carry out simulation, 
demonstration and presentation in 
Electronic Warfare 

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 + 

2 Hrs/ 
week 

100 

   

Radar 
Signal 

Processing 
[EE610] 

CO1 
Familiarize with Radar and Radar Signal 
Processing units (PO1, PO2, PSO1) 

Level 1: Remembering  
Level 2: Understanding 

14 10 

   CO2                

Analyze different Radar modulation 
techniques and concepts of FMCW 
waveforms, SFCW Radar and Multi-
frequency Radar.  
 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

14 10 



   CO3 
Develop the concept of SAR, ISAR and 
contemporary radars (PO1, PO2, PO3 
PSO1) 

Level 1: Remembering  
Level 2: Understanding 

20 10 

   CO4 

Experimental Realization of N-pulses DLC 
MTI, CA-CFAR, Matched filter operation 
and detection concept, Mono-pulse and 
Kalman filter-based target tracking 
algorithms. (PO1, PO2, PO3, PSO1, 
PSO2) 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 
Level 6: Creating 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks  
48 + 

2 Hrs/ 
week 

100 

   

High 
Performanc
e DSP Using 

FPGA 
[EE625] 

CO1 Illustrate the use of FPGA for DSP. 2 10 20 

   CO2 Design of FIR IIR In FPGA 3 10 20 

   CO3 
Explain Practical aspects of Spectral 
Analysis of signals.VHDL/Verilog 

3 10 20 

   CO4 
Demonstrate Digital Beam Forming - case 
study 

4 10 20 

   CO5 
Simulation and implementation of DSP 
Algorithms in FPGA. 

4 5 20 

     Total Marks  45 100 

   

SOC AND 
EMBEDDED 
SYSTEMS 
[EE620] 

CO1 
Familiarize with various architecture of 
Processors using examples 

2 10 20 

   CO2 Apply and understand Memory Interfacing 3 10 20 

   CO3 
Ananlyze I/O interfacing using various  
serial buses 

3 10 20 

   CO4 
Develop knowledge of  PSoC/FPGA based 
design with example 

4 10 20 

   CO5 
Simulation and implementation of DSP 
Algorithms in FPGA. 

4 5 20 

    Total Marks  45 100 

   
Detection 

and 
Estimation 

Theory 
[EE607] 

CO1 Familiarize the basics of vector, matrices, 
bases functions, orthogonality SVD, EVD, 
SSA, PCA.  Moreover the concept of 
ergodicity, PSD, covariance matrices, 
response of LTI system to random process, 
and spectral factorization are grasped. 
(PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 

   

CO2 Develope the concepts of the last-square 
methods for filter design, detection in noisy 
case, correlator and matched filter, 
Hypothesis testing, N-P theorem, 
Likelihood ratio test, Deflection coefficient, 

Level 3: Remembering, 
Understanding, Analysing 

15 10 



Receiver operating characteristic, Bayes’ 
criterion of signal detection, ML detector, 
MAP, LMS, and entropy detectors. 
(PO1,PO2, PO3, PSO1) 

   

CO3 Provide the basics of minimum variance 
estimators, CR lower bound, linear models, 
system identification, Markov classification, 
and clustering algorithms. The basics of 
Wiener-Hopf equation, error variance 
computation, causal Wiener filter, and 
Kalman filter are given. (PO1, PO2, PO3 
PSO1) 

Level 2: Remembering, 
Understanding 

18 10 

   

CO4 Students will be capable of applying their 
knowledge and skills to visualize different 
type data/signals in time domain, frequency 
domain, and time-frequency domain. They 
are capable to design various type filters 
(PO1, PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester  
 50 

    Total Marks   100 

   

Statistical 
Signal 

Processing 
[EE606] 

CO1 Generalize the properties of statistical 
models in the analysis of signals using 
Stochastic processes. Students learned 
the forward and backword linear prediction 
for filter design. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 

   
CO2 Define the least-square methods for filter 

design. (PO1,PO2, PO3, PSO1) 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Explain the basics of adaptive filter, power 

spectrum analysis, and array processing. 
(PO1, PO2, PO3, PSO1) 

Level 2: Remembering, 
Understanding 18 10 

   

CO4 Students will be capable of applying their 
knowledge and skills to visualize different 
type data/signals in time domain, frequency 
domain, and time-frequency domain. They 
are capable to design various type filters 
(PO1, PO2, PO3, PSO1) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

   
CO1-
CO3 

End Semester  
 50 

    Total Marks   100 

   SOFTWARE 
DEFINED 

RADIO 
[EE619] 

CO1 Familiarize with Software-Defined Radio 
and its various systems 

Level 1: Remembering 
Level 2: Understanding 

15 10 

   
CO2 Analyze  General-Purpose Processors and 

, Digital Signal Processors 
Level 1: Remembering 
Level 2: Understanding 
Level 4: Analysing 

15 10 



   

CO3 Classify Cognitive radio architecture, SDR 
architecture Applications of Cognitive radio, 
Spectrum sensing Single node sensing 
with its hardware platforms.  
(PO1, PO2, PSO1) 

Level 1: Remembering 
Level 2: Understanding 

18 10 

   

CO4 Apply the knowledge and skills to Simulate 
SDR Flow in SystemVue, FPGA, GNU 
radio Simulation Software.  
 

Level 3: Applying 
Level 4: Analysing Level 5: 
Experimental 
Level 6: Creating 

2Hrs/W
eek 

(LAB) 
20 

   
CO1-
CO3 

End Sem  
 50 

    Total Marks   100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

DEPARTMENT OF ELECTRONICS ENGINEERING   
 

M.Tech. [Electronics & Communication Engineering] 
 

Session 2019-2020 
 

PO PSO 
Seme
ster 

Course 
name With 

Code 
CO Description 

Blooms Taxonomy Level 
Targeted 

No of 
Contact 
Hours 

Marks 

PO1: An 
ability to 
independentl
y carry out 
research 
/investigation 
and 
development 
work to solve 
practical 

PSO1: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of radar and 
signal processing, 
catering the needs of 
defense, social, and 
DRDO requirements. 

SEME
STER

I 

Microwave 
Engineering  

[EE601] 

CO1 Generalize the basics of Maxwell’s 
equations and Transmission line theory. 

Level 2: Remembering, 
Understanding 

12 
hours 

10 

CO2                Apply the various Two-port Parameters Z-
Matrix, Y-Matrix, ABCD-Matrix, S-Matrix 
and characterize various systems. 

Level 3: Remembering, 
Understanding, Analysing 

12 
hours 

10 

CO3 Illustrate the microwave components and 
design: Directional Couplers, Resonators, 
Power dividers, Amplifiers. 

Level 3: Remembering, 
Understanding 

24 
hours  

10 

CO4 Applying knowledge and skills to design 
various microwave components: amplifiers, 
oscillators. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam   50 

 Total Marks   100 

PO2: An 
ability to write 
and present a 
substantial 
technical 
report/docum
ent. 

PSO2: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of VLSI and 
Embedded systems, 
Defence Electronics 
systems, catering 
the needs of 
defense, 
Semiconductor 
industries and DRDO 
requirements. 

Digital 
Signal 

Processing 
[EE602] 

CO1 Review of fundamentals in DFT and Filters   Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO2                Distinguish the Parametric and Non-
Parametric Methods  

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 Build the Multi-Rate SP and its applications  Level 3: Remembering, 
Understanding, Analysing 

18 10 

CO4 Apply the knowledge and skills to solve 
problems, carry out simulation, 
demonstration and presentation in Digital 
Signal Processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester  
  50 

 

Total Marks  
48 + 

2 Hrs/ 
week 

100 

PO3: 
Students 
should be 
able to 

 

Wireless & 
Mobile 

Communica
tion 

CO1 Provide the basics of random variable, 
various distribution functions useful for 
wireless communication are learned by 
students. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 



demonstrate 
a degree of 
mastery over 
the area as 
per the 
specialization 
of the 
program. The 
mastery 
should be at a 
level higher 
than the 
requirements 
in the 
appropriate 
post-graduate 
program. 

[EE603] CO2                Generalize the concept of multiple-access 
techniques for mobile communications e.g. 
FDMA, TDMA, and CDMA. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 Provide the concept of the Wireless 
channel modelling, delay spread, RMS 
delay spread, coherence concept, Inter 
symbol Interference, and Doppler effect on 
wireless communication. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

CO4 Develop the knowledge of MIMO, OFDM 
concepts to design a communication 
model. (PO1, PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 End Semester   50 

 
Total Marks   100 

  

Digital 
System 
Design 

Using FPGA 
[EE624] 

CO1 Develop the concept of Basic digital 
system, Digital system design techniques, 
PLDs, ROMs, EPROMs, PLA, CPLDs and 
FPGAs.  

Level 1: Remembering  
Level 2: Understanding 

15 10 

CO2 Familiarize the concepts of VHDL syntax, 
entities, architectures, basics and 
computation module designs, Behavioural 
modelling, Data flow modelling, Structural 
modelling with realization of combinational 
(Multiplexers) and sequential circuits, ideas 
of Fault modelling, detection and test 
pattern generation algorithms. 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

15 10 

CO3 Develop the concepts of Digital system 
design with real-time I/O interface i.e. 
Sensors interface, uni-polar & bi-polar A/D 
converter, D/A converter interface, display 
devices interface, RS232, USB, Ethernet 

Level 1: Remembering  
Level 2: Understanding 

18 10 

CO4 Design data path components, Control path 
components, Design of a simple RISC 
CPU, Debugging using Embedded Logic, 
Analysers, Audio codec (AC97) interface, 
Test-bench design, Chip Scope Pro 
Analyzer, introduction to floating/fractional/ 
fixed-point, arithmetic operations.  

Level 1: Remembering  
Level 2: Understanding 2Hrs/W

eek 
(LAB) 

20 

CO5 Apply their knowledge and skills to do the 
experiments with Xilinx FPGA board, to 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 



understand the Xilinx ISE ,FPGA tools. 
(PO1, PO2, PO3, PSO1, PSO2) 
  

Level 6: Creating 

CO1-
CO3 

End Semester  
 50 

 Total Marks   100 

  
Digital IC 
Design 
[EE621] 

CO1 Design of Combinational MOS Logic 
circuits 

 
10 20 

CO2 Illustration of sequential MOS Logic 
circuits 

 
10 20 

CO3 Implementation of Large signal and small 
signal analysis of complex circuits. 

 
10 20 

CO4 Explain the device and circuit fabrication 
Techniques for Semiconductor memories 

 
8 20 

CO5 Demonstrate the Lab- Simulation of circuits 
using PSpice and Microwind Backend 
Tools. 

 
48 100 

   Total Marks  10 20 

  

RF IC 
DESIGN 
[EE622] 

CO1 Generalize the basic concept/idea of RF 
transceiver, its design issues, linearity, 
non-linearity, and distortion. Students 
learned about device noise also. (PO1, 
PO2, PSO2) 

Level 2: Remembering, 
Understanding 

15 10 

  
CO2 Summarize the basics of low noise 

amplifier, oscillator, and mixer. (PO1,PO2, 
PO3, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

  

CO3 Demonstrate the Gilbert mixer, single 
balanced mixer, and double balanced 
mixer, amplifier, and some part of power 
amplifier are given to students. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

  

CO4 Applying knowledge and skills to design 
power amplifier, its use in transmitter, and 
multi-tier transceiver architecture. (PO1, 
PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

  
CO1-
CO4 

End Semester  
 50 

   Total Marks   100 

  
RADAR 
SYSTEM 
DESIGN 
[EE604] 

CO1 Principles of RADAR its parameters, and its 
operations. 

Level 2: Remembering, 
Understanding 

10 
hours 

10 
 

  

CO2                Formulations of RADAR equations for 
various types of RADARs (Bi-static and 
search) and understand the concepts of 
jamming. 

Level 3: Remembering, 
Understanding, Analysing 

10 
hours 



  
CO3 Understanding of RADAR cross section, 

clutter rejection, atmospheric propagation, 
and probability of false alarm 

Level 2: Remembering, 
Understanding 

16 
hours  

10 

  
CO4 Applying knowledge and skills to design 

RADAR transmitter and receiver. 
Level 4: Applying, 
Analysing, Experimental 

12 
hours  

10 

  
CO5 Applying knowledge and skills to simulate 

moving target RADARs, Measurement of 
Doppler shift, and other real time situations. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 

20 

  
CO1-
CO4 

End Semester Exam   50 

   Total Marks   100 

  

Analog And 
Mixed Mode 
VLSI Design 

[EE638] 

CO1 Recall the device modeling of MOSFET  10 20 

  
CO2 Illustrate the small signal analysis of single 

and multi-stage amplifiers 
 

10 20 

  CO3 Designing of switched capacitor circuits  10 20 

  
CO4 Demonstrate the data convertors and its 

applications 
 

10 20 

  
CO5 Lab- Simulation of circuits using PSpice 

and Microwind Backend Tools. 
 

5 20 

   Total Marks  45 100 

  
SEME
STER

-II 

Antenna 
Systems 
[EE609] 

CO1 Provide the basics radiation from an 
antenna.  

Level 2: Remembering, 
Understanding 

16 
hours 

10 

CO2                Analyze the design and synthesis of 
antenna arrays and beam forming, 
limitations and applications. 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO3 Design of planar antennas of various 
configurations 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO4 Examine antenna measurement methods 
and Lab assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam 
 

 50 

 Total Marks   100 

   

EMI/EMC 
DESIGN 
[EE614] 

CO1 Provide the basics of Electromagnetic 
Interference and Basics of EM Radiation, 
Components behaviour at higher 
frequencies, Indian andInternational 
Standards of EMI/EMC. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

14 10 

   

CO2 Classify the EMI Instruments and testing, 
Shielded structures and their functioning, 
Techniques to detect the EMI disturbances 
and ways of calibration, Design of EMI 
controlled circuitry (PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 



   

CO3 Elaborate the system level analysis and 
design of EMI controlled subsystems, 
Techniques to manage the ambient EMI 
and related concepts.(PO1, PO2, PO3 
PSO1) 

Level 2: Remembering, 
Understanding 

20 10 

   

CO4 Generalize the testing levels of EMI, their 
classification, experimental validation of 
EMI concepts, interpretation and 
inferences.(PO1, PO2, PO3,PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   

Modern 
Wireless 

Communica
tions 

[EE608] 

CO1 Define wireless link and different diversity 
techniques, path loss and link budget 
calculation at different frequency bands 
through numerical problems, channel 
modeling, frequency selective fading, flat 
fading, Deep fade analysis (PO1, PO2, 
PSO1) 

Level 2: Remembering, 
Understanding 

14 10 

   

CO2 Apply different multiple access techniques, 
spread spectrum techniques, Inter symbol 
interference, delay spread, autocorrelation 
function (PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 

   

CO3 Classify various advanced wireless 
technology such as MIMO, 5G, mm wave, 
MIMO-OFDM, SNR and BER performance, 
Simulations and analysis considering 
practical scenario.   

Level 2: Remembering, 
Understanding, analysing 

20 10 

   

CO4 Analyze different simulations and 
experimental validation, simulating and 
analyzing the multipath situation (PO1, 
PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   

High Power 
Microwave 
Systems 
[EE612] 

CO1 Provide the basic fundamentals of high-
power microwave systems.  

Level 2: Remembering, 
Understanding 

8 hours 10 

   
CO2                Provide prerequisite microwaves for the 

course. High power technologies in 
microwaves. 

Level 3: Remembering, 
Understanding, Analysing 

14 
hours 

10 

   

CO3 Analyze the HPM technologies pulse 
compression, diagnostics, UWB switching 
technologies, UWB systems, microwave 
sources. 

Level 3: Remembering, 
Understanding, Analysing 

19 
hours 

10 



   
 CO4 Categorize the HPM applications in 

defence, radars, space, and particle 
physics.  

Level 4: Applying, 
Analysing, Experimental 

7 hours 20 

   
CO1-
CO4 

End Semester Exam 
 

 50 

    Total Marks   100 

   

Satellite 
Communica

tion  
[EE631] 

CO1 

Familiarize with Orbital Dynamics, 
Positioning of satellite and various 
segments of satellite communications at 
the conceptual level. 

Level 2: Remembering, 
Understanding 

12 
hours 

10 

   CO2                

Develop knowledge of Satellite antenna 
systems, losses, link budgeting and related 
concepts. 

Level 3: Remembering, 
Understanding, Analysing 

21 
hours 

10 

   CO3 

Classify Modulation schemes, uplink and 
downlink communications. Broadcasting 
from a satellite and GNSS. 

Level 3: Remembering, 
Understanding, Analysing 

15 
hours  

10 

   CO4 
Analyze Measurement methods and Lab 
assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs 
/Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

    Total Marks   100 

   

Array Signal 
Processing 

[EE611] 

CO1 Classify Spatial Signals and Sensor Arrays  
Level 2: Remembering, 
Understanding 

15 10 

   CO2                
Identify Spatial Filters, Adaptive 
Beamforming and DoA Estimation  

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO3 
Compare different Acoustic Vector Sensor 
Array Processing  

Level 2: Remembering, 
Understanding, 

15 10 

   CO4 

Students will be capable of applying their 
knowledge and skills to solve problems, 
carry out simulation in array signal 
processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 +  

2 Hrs/ 
week 

100 

   

Electronic 
Warfare 
[EE613] 

CO1 Familiarize with electronic warfare 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   CO2                Make use of ESM, ECM and ECCM 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   CO3 
Develop New Electronic Defence 
Techniques 

Level 3: Remembering, 
Understanding, Analysing 

18 10 



   CO4 

Apply knowledge and skills to solve 
problems, carry out simulation, 
demonstration and presentation in 
Electronic Warfare 

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 +  

2 Hrs/ 
week 

100 

   

SOFTWARE 
DEFINED 

RADIO 
[EE619] 

CO1 Familiarize with Software-Defined Radio 
and its various systems 

Level 1: Remembering 
Level 2: Understanding 

15 10 

   
CO2 Analyze General-Purpose Processors and, 

Digital Signal Processors 
Level 1: Remembering 
Level 2: Understanding 
Level 4:  Analysing 

15 10 

   

CO3 Classify Cognitive radio architecture, SDR 
architecture Applications of Cognitive radio, 
Spectrum sensing Single node sensing 
with its hardware platforms.  
(PO1, PO2, PSO1) 

Level 1: Remembering 
Level 2: Understanding 

18 10 

   

CO4 Apply the knowledge and skills to Simulate 
SDR Flow in SystemVue, FPGA, GNU 
radio Simulation Software.  
 

Level 3: Applying 
Level 4: Analysing Level 5: 
Experimental 
Level 6: Creating 

2Hrs/W
eek 

(LAB) 

20 

   
CO1-
CO3 

End Sem   50 

    Total Marks   100 

   

Radar 
Signal 

Processing 
[EE610] 

CO1 

Provide basics of Radar Signal Processing 
which includes Tx/Rx chain of a simple 
Radar, and Doppler frequency shift.(PO1, 
PO2, PSO1) 

Level 1: Remembering  
Level 2: Understanding 

14 10 

   CO2                

Analyze different Radar modulation 
techniques and concepts of FMCW 
waveforms, SFCW Radar and Multi-
frequency Radar.  
 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

14 10 

   CO3 
Develop the concept of SAR, ISAR and 
contemporary radars (PO1, PO2, PO3 
PSO1) 

Level 1: Remembering  
Level 2: Understanding 

20 10 

   CO4 

Experimental Realization of N-pulses DLC 
MTI, CA-CFAR, Matched filter operation 
and detection concept, Mono-pulse and 
Kalman filter-based target tracking 
algorithms. (PO1, PO2, PO3, PSO1, PSO2 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 
Level 6: Creating 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 



   
 

Total Marks  
48 +  

2 Hrs/ 
week 

100 

   

High 
Performanc
e DSP Using 

FPGA 
[EE625] 

CO1 Illustrate the use of FPGA for DSP. 2 10 20 

   CO2 Design of FIR IIR In FPGA 3 10 20 

   CO3 
Explain Practical aspects of Spectral 
Analysis of signals.VHDL/Verilog 

3 10 20 

   CO4 
Demonstrate Digital Beam Forming - case 
study 

4 10 20 

   CO5 
Simulation and implementation of DSP 
Algorithms in FPGA. 

4 5 20 

     Total Marks  45 100 

   

SOC AND 
EMBEDDED 
SYSTEMS 
[EE620] 

CO1 
Familiarize with various architecture of 
Processors using examples 

2 10 20 

   CO2 Apply and understand Memory Interfacing 3 10 20 

   CO3 
Ananlyze I/O interfacing using various  
serial buses 

3 10 20 

   CO4 
Develop knowledge of  PSoC/FPGA based 
design with example 

4 10 20 

   CO5 
Simulation and implementation of DSP 
Algorithms in FPGA. 

4 5 20 

    Total Marks  45 100 

   

VLSI 
FABRICATI

ON 
TECHNOLO
GY [EE648] 

CO1 Familiarize with the basics about phase 
diagram and solid solubility, crystal 
structure, crystal defects, crystal growth of 
materials used in semiconductor devices. 

Level 2, 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO2 Explain various types and steps involved in 

diffusion, lithography, deposition of device 
fabrication. 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Develop understanding of characterization 

techniques and process integration in VLSI 
fabrication technology 

Level 2, 3: Remembering, 
Understanding, Analysing 

18 10 

   

CO4 Apply the knowledge and skills to describe 
the wafer fabrication process, understand 
the steps in fabricating an integrated circuit, 
and characterize a wafer. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

Endsem   50 

    Total Marks   100 

   
Detection 

and 
Estimation 

CO1 Provide the basics of matrices, bases 
functions, orthogonality SVD, EVD, SSA, 
PCA, concept of ergodicity. (PO1, PO2, 
PSO1) 

Level 2: Remembering, 
Understanding 

15 10 



   

Theory 
[EE607] 

CO2 Provide the idea of the last-square methods 
for filter design, detection in noisy case, 
correlator and matched filter, Hypothesis 
testing, N-P theorem, Likelihood ratio test, 
Deflection coefficient, Receiver operating 
characteristic, Bayes’ criterion of signal 
detection, and ML detector. (PO1,PO2, 
PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

   

CO3 Develop the concept of minimum variance 
estimators, CR lower bound, linear models, 
system identification, Markov classification, 
and clustering algorithms. The basics 
Wiener filter, and Kalman filter are given to 
students. (PO1, PO2, PO3 PSO1) 

Level 2: Remembering, 
Understanding 

18 10 

   

CO4 Apply the knowledge and skills to visualize 
different type data/signals in time domain, 
frequency domain, and time-frequency 
domain. They are capable to design 
various type filters (PO1, PO2, PO3, PSO1, 
PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester   50 

    Total Marks   100 

   

Statistical 
Signal 

Processing 
[EE606] 

CO1 Generalize the properties of statistical 
models in the analysis of signals using 
Stochastic processes. Students learned 
the forward and backword linear prediction 
for filter design. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 

   
CO2 Define the least-square methods for filter 

design. (PO1,PO2, PO3, PSO1) 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Explain the basics of adaptive filter, power 

spectrum analysis, and array processing. 
(PO1, PO2, PO3, PSO1) 

Level 2: Remembering, 
Understanding 

18 10 

   

CO4 Students will be capable of applying their 
knowledge and skills to visualize different 
type data/signals in time domain, frequency 
domain, and time-frequency domain. They 
are capable to design various type filters 
(PO1, PO2, PO3, PSO1) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 
(LAB) 

20 

   
CO1-
CO3 

End Semester   50 

    Total Marks   100 

   
Computer 

Aided 
Design of 

CO1 Develop knowledge about CAD tools used 
for digital VLSI design, digital logic 
simulation and physical design, including 

Level 2, 3: Remembering, 
Understanding, Analysing 

15 10 



VLSI 
circuits 
[EE639] 

test and verification, develop 
understanding of FPGA CAD flow for 
design and implementation. 

   
CO2 Model digital systems at different levels of 

abstraction and simulate using verilog HDL,  
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Develop understanding of automatic test 

program generation, testing algorithms, 
simulate and test circuits. 

Level 2, 3: Remembering, 
Understanding, Analysing 

18 10 

   

CO4 Applying their knowledge and skills to 
model and synthesize logic circuits, do 
formal verification, transfer a design from a 
version possible to simulate to a version 
possible to synthesize 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 
(LAB) 

20 

   
CO1-
CO3 

End Sem   50 

    Total Marks   100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF ELECTRONICS ENGINEERING   
 

M.Tech. [Electronics & Communication Engineering] 
 

Session 2020-2021 
 

PO PSO 
Seme
ster 

Course 
name With 

Code 
CO Description 

Blooms Taxonomy Level 
Targeted 

No of 
Contact 
Hours 

Marks 

PO1: An 
ability to 
independentl
y carry out 
research 
/investigation 
and 
development 
work to solve 
practical 

PSO1: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of radar and 
signal processing, 
catering the needs of 
defense, social, and 
DRDO requirements. 

SEME
STER

I 

Microwave 
Engineering  

[EE601] 

CO1 Generalize the basics of Maxwell’s 
equations and Transmission line theory. 

Level 2: Remembering, 
Understanding 

12 
hours 

10 

CO2                Apply the various Two-port Parameters Z-
Matrix, Y-Matrix, ABCD-Matrix, S-Matrix 
and characterize various systems. 

Level 3: Remembering, 
Understanding, Analysing 

12 
hours 

10 

CO3 Illustrate the microwave components and 
design: Directional Couplers, Resonators, 
Power dividers, Amplifiers. 

Level 3: Remembering, 
Understanding 

24 
hours  

10 

CO4 Applying knowledge and skills to design 
various microwave components: amplifiers, 
oscillators. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam   50 

 Total Marks   100 

PO2: An 
ability to write 
and present a 
substantial 
technical 
report/docum
ent. 

PSO2: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of VLSI and 
Embedded systems, 
Defence Electronics 
systems, catering 
the needs of 
defense, 
Semiconductor 
industries and DRDO 
requirements. 

Digital 
Signal 

Processing 
[EE602] 

CO1 Review of fundamentals in DFT and Filters   Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO2                Distinguish the Parametric and Non-
Parametric Methods  

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 Build the Multi-Rate SP and its applications  Level 3: Remembering, 
Understanding, Analysing 

18 10 

CO4 Apply the knowledge and skills to solve 
problems, carry out simulation, 
demonstration and presentation in Digital 
Signal Processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester  
  50 

 

Total Marks  
48 + 

2 Hrs/ 
week 

100 

PO3: 
Students 
should be 
able to 

 

Wireless & 
Mobile 

Communica
tion 

CO1 Recall the basics of random variable, 
various distribution functions useful for 
wireless communication are learned by 
students. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 



demonstrate 
a degree of 
mastery over 
the area as 
per the 
specialization 
of the 
program. The 
mastery 
should be at a 
level higher 
than the 
requirements 
in the 
appropriate 
post-graduate 
program. 

[EE603] CO2                Develop the knowledge in multiple-access 
techniques for mobile communications e.g. 
FDMA, TDMA, and CDMA. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 Classify the Wireless channel modelling, 
delay spread, RMS delay spread, 
coherence concept, Inter symbol 
Interference, and Doppler effect on 
wireless communication. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

CO4 Apply MIMO, OFDM concepts to design a 
communication model. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 End Semester   50 

 
Total Marks   100 

  

Digital 
System 
Design 

Using FPGA 
[EE624] 

CO1 Develop the concept of Basic digital 
system, Digital system design techniques, 
PLDs, ROMs, EPROMs, PLA, CPLDs and 
FPGAs.  

Level 1: Remembering  
Level 2: Understanding 

15 10 

CO2 Familiarize the concepts of VHDL syntax, 
entities, architectures, basics and 
computation module designs, Behavioural 
modelling, Data flow modelling, Structural 
modelling with realization of combinational 
(Multiplexers) and sequential circuits, ideas 
of Fault modelling, detection and test 
pattern generation algorithms. 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

15 10 

CO3 Develop the concepts of Digital system 
design with real-time I/O interface i.e. 
Sensors interface, uni-polar & bi-polar A/D 
converter, D/A converter interface, display 
devices interface, RS232, USB, Ethernet 

Level 1: Remembering  
Level 2: Understanding 

18 10 

CO4 Design data path components, Control path 
components, Design of a simple RISC 
CPU, Debugging using Embedded Logic, 
Analysers, Audio codec (AC97) interface, 
Test-bench design, Chip Scope Pro 
Analyzer, introduction to floating/fractional/ 
fixed-point, arithmetic operations.  

Level 1: Remembering  
Level 2: Understanding 2Hrs/W

eek 
(LAB) 

20 

CO5 Apply their knowledge and skills to do the 
experiments with Xilinx FPGA board, to 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 



understand the Xilinx ISE ,FPGA tools. 
(PO1, PO2, PO3, PSO1, PSO2) 
  

Level 6: Creating 

CO1-
CO3 

End Semester  
 50 

 Total Marks   100 

  
Digital IC 
Design 
[EE621] 

CO1 Design of Combinational MOS Logic 
circuits 

 
10 20 

CO2 Illustration of sequential MOS Logic 
circuits 

 
10 20 

CO3 Implementation of Large signal and small 
signal analysis of complex circuits. 

 
10 20 

CO4 Explain the device and circuit fabrication 
Techniques for Semiconductor memories 

 
8 20 

CO5 Demonstrate the Lab- Simulation of circuits 
using PSpice and Microwind Backend 
Tools. 

 
48 100 

   Total Marks  10 20 

  

RF IC 
DESIGN 
[EE622] 

CO1 Generalize the basic concept/idea of RF 
transceiver, its design issues, linearity, 
non-linearity, and distortion. Students 
learned about device noise also. (PO1, 
PO2, PSO2) 

Level 2: Remembering, 
Understanding 

15 10 

  
CO2 Summarize the basics of low noise 

amplifier, oscillator, and mixer. (PO1,PO2, 
PO3, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

  

CO3 Demonstrate the Gilbert mixer, single 
balanced mixer, and double balanced 
mixer, amplifier, and some part of power 
amplifier are given to students. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

  

CO4 Applying knowledge and skills to design 
power amplifier, its use in transmitter, and 
multi-tier transceiver architecture. (PO1, 
PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

  
CO1-
CO4 

End Semester  
 50 

   Total Marks   100 

  
RADAR 
SYSTEM 
DESIGN 
[EE604] 

CO1 Principles of RADAR its parameters, and its 
operations. 

Level 2: Remembering, 
Understanding 

10 
hours 

10 
 

  

CO2                Formulations of RADAR equations for 
various types of RADARs (Bi-static and 
search) and understand the concepts of 
jamming. 

Level 3: Remembering, 
Understanding, Analysing 

10 
hours 



  
CO3 Understanding of RADAR cross section, 

clutter rejection, atmospheric propagation, 
and probability of false alarm 

Level 2: Remembering, 
Understanding 

16 
hours  

10 

  
CO4 Applying knowledge and skills to design 

RADAR transmitter and receiver. 
Level 4: Applying, 
Analysing, Experimental 

12 
hours  

10 

  
CO5 Applying knowledge and skills to simulate 

moving target RADARs, Measurement of 
Doppler shift, and other real time situations. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 

20 

  
CO1-
CO4 

End Semester Exam   50 

   Total Marks   100 

  

Analog And 
Mixed Mode 
VLSI Design 

[EE638] 

CO1 Develop the knowledge of Device modeling 
of MOSFET 

 
10 20 

  
CO2 Illustrate the concept of Small signal 

analysis of single and multi stage amplifiers 
 

10 20 

  CO3 Designing of switched capacitor circuits  10 20 

  
CO4 Demonstrate the Data convertors and its 

applications 
 

10 20 

  
CO5 Lab- Simulation of circuits using PSpice 

and Microwind Backend Tools. 
 

5 20 

   Total Marks  45 100 

  
SEME
STER

-II 

Antenna 
Systems 
[EE609] 

CO1 Revision of prerequisite mathematical 
tools. Basics of antennas and its types. 

Level 2: Remembering, 
Understanding 

16 
hours 

10 

CO2                Design and synthesis of Antenna arrays 
and beam forming. 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO3 Design of planar antennas of various 
configurations for applications. 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO4 Antenna Measurement methods and Lab 
assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam 
 

 50 

 Total Marks   100 

   

EMI/EMC 
DESIGN 
[EE614] 

CO1 Provide basics of EM interference and how 
it hampers the performance of other 
circuits, Basics of Electromagnetic 
Interference. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

14 10 

   

CO2 Formulate the concept of EMI Instruments 
and testing, Shielded structures and their 
functioning, Techniques to detect the EMI 
disturbances and waysof calibration. 
(PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 



   

CO3 System level analysis and design of EMI 
controlled subsystems, Techniques to 
manage the ambient EMI and related 
concepts.(PO1, PO2, PO3 PSO1) 

Level 2: Remembering, 
Understanding 

20 10 

   

CO4 Testing levels of EMI, their classification, 
experimental validation of EMI concepts, 
interpretation and inferences.(PO1, PO2, 
PO3,PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   

Modern 
Wireless 

Communica
tions 

[EE608] 

CO1 Define wireless link and different diversity 
techniques, path loss and link budget 
calculation at different frequency bands 
through numerical problems, channel 
modeling, frequency selective fading, flat 
fading, Deep fade analysis (PO1, PO2, 
PSO1) 

Level 2: Remembering, 
Understanding 

14 10 

   

CO2 Provide the concept of different multiple 
access techniques, spread spectrum 
techniques, Inter symbol interference,  
delay spread, autocorrelation function 
(PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 

   

CO3 Classify the advanced wireless technology 
such as MIMO, 5G, mm wave, MIMO-
OFDM, SNR and BER performance, 
Simulations and analysis considering 
practical scenario.   

Level 2: Remembering, 
Understanding, analysing 

20 10 

   

CO4 Analyze the simulations and experimental 
validation, simulating and analyzing the 
multipath  situation (PO1, PO2, PO3,PSO1, 
PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   

High Power 
Microwave 
Systems 
[EE612] 

CO1 Provide the basic fundamentals of high-
power microwave systems.  

Level 2: Remembering, 
Understanding 

8 hours 10 

   
CO2                Provide prerequisite microwaves for the 

course. High power technologies in 
microwaves. 

Level 3: Remembering, 
Understanding, Analysing 

14 
hours 

10 

   

CO3 Analyze the HPM technologies pulse 
compression, diagnostics, UWB switching 
technologies, UWB systems, microwave 
sources. 

Level 3: Remembering, 
Understanding, Analysing 

19 
hours 

10 



   
 CO4 Categorize the HPM applications in 

defence, radars, space, and particle 
physics.  

Level 4: Applying, 
Analysing, Experimental 

7 hours 20 

   
CO1-
CO4 

End Semester Exam 
 

 50 

    Total Marks   100 

   

Satellite 
Communica

tion  
[EE631] 

CO1 

Familiarize with Orbital Dynamics, 
Positioning of satellite and various 
segments of satellite communications at 
the conceptual level. 

Level 2: Remembering, 
Understanding 

12 
hours 

10 

   CO2                

Develop knowledge of Satellite antenna 
systems, losses, link budgeting and related 
concepts. 

Level 3: Remembering, 
Understanding, Analysing 

21 
hours 

10 

   CO3 

Classify Modulation schemes, uplink and 
downlink communications. Broadcasting 
from a satellite and GNSS. 

Level 3: Remembering, 
Understanding, Analysing 

15 
hours  

10 

   CO4 
Analyze Measurement methods and Lab 
assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs 
/Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

    Total Marks   100 

   

Array Signal 
Processing 

[EE611] 

CO1 
Classify Spatial Signals and Sensor Arrays  Level 2: Remembering, 

Understanding 
15 10 

   CO2                
Identify Spatial Filters, Adaptive 
Beamforming and DoA Estimation  

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO3 
Compare different Acoustic Vector Sensor 
Array Processing  

Level 2: Remembering, 
Understanding, 

15 10 

   CO4 
Applying the knowledge and skills to solve 
problems, carry out simulation in array 
signal processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 +  

2 Hrs/ 
week 

100 

   

Electronic 
Warfare 
[EE613] 

CO1 
Provide the basics of EW  Level 3: Remembering, 

Understanding, Analysing 
15 10 

   CO2                
Develop the concept of ESM, ECM and 
ECCM  

Level 3: Remembering, 
Understanding, Analysing 

15 10 

   CO3 
Develop the new Electronic Defence 
Techniques  

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO4 
Apply the knowledge and skills to solve 
problems, carry out simulation, 

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 



demonstration and presentation in 
Electronic Warfare  

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 +  

2 Hrs/ 
week 

100 

    Total Marks   100 

   

Radar 
Signal 

Processing 
[EE610] 

CO1 
Familiarize with Radar and Radar Signal 
Processing units (PO1, PO2, PSO1) 

Level 1: Remembering  
Level 2: Understanding 

14 10 

   CO2                

Analyze different Radar modulation 
techniques and concepts of FMCW 
waveforms, SFCW Radar and Multi-
frequency Radar.  
 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

14 10 

   CO3 
Develop the concept of SAR, ISAR and 
contemporary radars (PO1, PO2, PO3 
PSO1) 

Level 1: Remembering  
Level 2: Understanding 

20 10 

   CO4 

Experimental Realization of N-pulses DLC 
MTI, CA-CFAR, Matched filter operation 
and detection concept, Mono-pulse and 
Kalman filter-based target tracking 
algorithms. (PO1, PO2, PO3, PSO1, 
PSO2) 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 
Level 6: Creating 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks  
48 +  

2 Hrs/ 
week 

100 

   

High 
Performanc
e DSP Using 

FPGA 
[EE625] 

CO1 
Develop the knowledge of Digital system 
design using various tools and modern 
FPGAs designs with advanced VHDL. 

2 10 20 

   CO2 

Implementation using hybrid Simulink-
programming tools like SysGen tools, 
MATLAB, Simulink, LABVIEW. Learning 
massive parallel computations, design with 
advanced XDC and STA.  

3 10 20 

   CO3 

Implementation of high-speed DSP 
algorithms for reconfigurable FPGA-based 
DSP system and real-time SoC and 
develop the knowledge of Advanced 
algorithms using AI and machine learning, 
5G beamforming, RF transceiver module 
interfacing IoE designs. 

3 10 20 



   CO4 

Testing levels of various algorithms, their 
classification, experimental validation of 
DSP concepts, interpretation, and 
implementation. 

4 10 20 

   
CO1-
CO3 

End Sem 
  50 

     Total Marks   100 

   

SOC AND 
EMBEDDED 
SYSTEMS 
[EE620] 

CO1 
Familiarize with various architecture of 
Processors using examples 

2 10 20 

   CO2 Apply and understand Memory Interfacing 3 10 20 

   CO3 
Ananlyze I/O interfacing using various  
serial buses 

3 10 20 

   CO4 
Develop knowledge of  PSoC/FPGA based 
design with example 

4 10 20 

   CO5 
Simulation and implementation of DSP 
Algorithms in FPGA. 

4 5 20 

    Total Marks  45 100 

   

VLSI 
FABRICATI

ON 
TECHNOLO
GY [EE648] 

CO1 Provide the knowledge about phase 
diagram and solid solubility, crystal 
structure, crystal defects, crystal growth of 
materials used in semiconductor devices. 

Level 2, 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO2 Explain various types and steps involved in 

diffusion, lithography, deposition of device 
fabrication. 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Develop understanding of characterization 

techniques and process integration in VLSI 
fabrication technology 

Level 2, 3: Remembering, 
Understanding, Analysing 

18 10 

   

CO4 Applying the knowledge and skills to 
describe the wafer fabrication process, 
understand the steps in fabricating an 
integrated circuit, and characterize a wafer. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

Endsem   50 

    Total Marks   100 

   Detection 
and 

Estimation 
Theory 
[EE607] 

CO1 Provide basics of vector, matrices, bases 
functions, orthogonality SVD, EVD, SSA, 
PCA.  Moreover the concept of ergodicity, 
PSD, covariance matrices, response of LTI 
system to random process, and spectral 
factorization are grasped. 
(PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 

   

CO2 Familiarize with the concepts of the last-
square methods for filter design, detection 
in noisy case, correlator and matched filter, 
Hypothesis testing, N-P theorem, 

Level 3: Remembering, 
Understanding, Analysing 

15 10 



Likelihood ratio test, Receiver operating 
characteristic, Bayes’ criterion of signal 
detection, ML detector, MAP, and entropy 
detectors.  
(PO1,PO2, PO3, PSO1) 

   

CO3 Provide the basics of minimum variance 
estimators, CR lower bound, linear models, 
system identification, Markov classification, 
and clustering algorithms. (PO1, PO2, PO3 
PSO1) 

Level 2: Remembering, 
Understanding 

18 10 

   

CO4 Apply the knowledge and skills to visualize 
different type data/signals in time domain, 
frequency domain, and time-frequency 
domain. (PO1, PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester   50 

    Total Marks   100 

   

Statistical 
Signal 

Processing 
[EE606] 

CO1 Generalize the properties of statistical 
models in the analysis of signals using 
Stochastic processes. Students learned 
the forward and backword linear prediction 
for filter design. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 

   
CO2 Provide the concept of last-square methods 

for filter design. (PO1,PO2, PO3, PSO1) 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Provide  the basics of adaptive filter, power 

spectrum analysis, and array processing. 
(PO1, PO2, PO3, PSO1) 

Level 2: Remembering, 
Understanding 

18 10 

   

CO4 Students will be capable of applying their 
knowledge and skills to visualize different 
type data/signals in time domain, frequency 
domain, and time-frequency domain. They 
are capable to design various type filters 
(PO1, PO2, PO3, PSO1) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 
(LAB) 

20 

   
CO1-
CO3 

End Semester   50 

    Total Marks   100 

   

Software 
Defined 
Radio 

[EE619] 

CO1 Familiarize with Software-Defined Radio 
and its various systems 

Level 1: Remembering 
Level 2: Understanding 

15 10 

   
CO2 Analyze General-Purpose Processors and, 

Digital Signal Processors 
Level 1: Remembering 
Level 2: Understanding 
Level 4:  Analysing 

15 10 

   

CO3 Classify Cognitive radio architecture, SDR 
architecture Applications of Cognitive radio, 
Spectrum sensing Single node sensing 
with its hardware platforms.  

Level 1: Remembering 
Level 2: Understanding 

18 10 



(PO1, PO2, PSO1) 

   

CO4 Apply the knowledge and skills to Simulate 
SDR Flow in SystemVue, FPGA, GNU 
radio Simulation Software.  

Level 3: Applying Level 4: 
Analysing Level 5: 
Experimental 
Level 6: Creating 

2Hrs/W
eek 
(LAB) 

20 

   
CO1-
CO3 

End Sem   50 

    Total Marks   100 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF ELECTRONICS ENGINEERING   
 

M.Tech. [Electronics & Communication Engineering] 
 

Session 2021-2022 
 

PO PSO 
Seme
ster 

Course 
name With 

Code 
CO Description 

Blooms Taxonomy Level 
Targeted 

No of 
Contact 
Hours 

Marks 

PO1: An 
ability to 
independentl
y carry out 
research 
/investigation 
and 
development 
work to solve 
practical 

PSO1: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of radar and 
signal processing, 
catering the needs of 
defense, social, and 
DRDO requirements. 

SEME
STER

I 

Microwave 
Engineering  

[EE601] 

CO1 Generalize the basics of Maxwell’s 
equations and Transmission line theory. 

Level 2: Remembering, 
Understanding 

12 
hours 

10 

CO2                Apply the various Two-port Parameters Z-
Matrix, Y-Matrix, ABCD-Matrix, S-Matrix 
and characterize various systems. 

Level 3: Remembering, 
Understanding, Analysing 

12 
hours 

10 

CO3 Illustrate the microwave components and 
design: Directional Couplers, Resonators, 
Power dividers, Amplifiers. 

Level 3: Remembering, 
Understanding 

24 
hours  

10 

CO4 Applying knowledge and skills to design 
various microwave components: amplifiers, 
oscillators. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam   50 

 Total Marks   100 

PO2: An 
ability to write 
and present a 
substantial 
technical 
report/docum
ent. 

PSO2: The M.Tech. 
Electronics & 
Communication 
Engineering aims at 
developing skilled 
knowledgeable 
human task force in 
the field of VLSI and 
Embedded systems, 
Defence Electronics 
systems, catering 
the needs of 
defense, 
Semiconductor 
industries and DRDO 
requirements. 

Digital 
Signal 

Processing 
[EE602] 

CO1 Review of fundamentals in DFT and Filters   Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO2                Distinguish the Parametric and Non-
Parametric Methods  

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 Build the Multi-Rate SP and its applications  Level 3: Remembering, 
Understanding, Analysing 

18 10 

CO4 Apply the knowledge and skills to solve 
problems, carry out simulation, 
demonstration and presentation in Digital 
Signal Processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester  
  50 

 

Total Marks  
48 + 

2 Hrs/ 
week 

100 

PO3: 
Students 
should be 
able to 

 

Wireless & 
Mobile 

Communica
tion 

CO1 Recall the basics of random variable, 
various distribution functions useful for 
wireless communication are learned by 
students. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 



demonstrate 
a degree of 
mastery over 
the area as 
per the 
specialization 
of the 
program. The 
mastery 
should be at a 
level higher 
than the 
requirements 
in the 
appropriate 
post-graduate 
program. 

[EE603] CO2                Develop the knowledge in multiple-access 
techniques for mobile communications e.g. 
FDMA, TDMA, and CDMA. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

CO3 Classify the Wireless channel modelling, 
delay spread, RMS delay spread, 
coherence concept, Inter symbol 
Interference, and Doppler effect on 
wireless communication. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

CO4 Apply MIMO, OFDM concepts to design a 
communication model. (PO1, PO2, PO3, 
PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 End Semester   50 

 
Total Marks   100 

  

Digital 
System 
Design 

Using FPGA 
[EE624] 

CO1 Develop the concept of Basic digital 
system, Digital system design techniques, 
PLDs, ROMs, EPROMs, PLA, CPLDs and 
FPGAs.  

Level 1: Remembering  
Level 2: Understanding 

15 10 

CO2 Familiarize the concepts of VHDL syntax, 
entities, architectures, basics and 
computation module designs, Behavioural 
modelling, Data flow modelling, Structural 
modelling with realization of combinational 
(Multiplexers) and sequential circuits, ideas 
of Fault modelling, detection and test 
pattern generation algorithms. 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

15 10 

CO3 Develop the concepts of Digital system 
design with real-time I/O interface i.e. 
Sensors interface, uni-polar & bi-polar A/D 
converter, D/A converter interface, display 
devices interface, RS232, USB, Ethernet 

Level 1: Remembering  
Level 2: Understanding 

18 10 

CO4 Design data path components, Control path 
components, Design of a simple RISC 
CPU, Debugging using Embedded Logic, 
Analysers, Audio codec (AC97) interface, 
Test-bench design, Chip Scope Pro 
Analyzer, introduction to floating/fractional/ 
fixed-point, arithmetic operations.  

Level 1: Remembering  
Level 2: Understanding 2Hrs/W

eek 
(LAB) 

20 

CO5 Apply their knowledge and skills to do the 
experiments with Xilinx FPGA board, to 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 



understand the Xilinx ISE ,FPGA tools. 
(PO1, PO2, PO3, PSO1, PSO2) 
  

Level 6: Creating 

CO1-
CO3 

End Semester  
 50 

 Total Marks   100 

  
Digital IC 
Design 
[EE621] 

CO1 Design of Combinational MOS Logic 
circuits 

 
10 20 

CO2 Illustration of sequential MOS Logic circuits  10 20 

CO3 Large signal and small signal analysis of 
complex circuits. 

 
10 20 

CO4 Semiconductor memories  8 20 

CO5 Lab- Simulation of circuits using PSpice 
and Microwind Backend Tools. 

 
48 100 

   Total Marks  10 20 

  

RF IC 
DESIGN 
[EE622] 

CO1 Generalize the basic concept/idea of RF 
transceiver, its design issues, linearity, 
non-linearity, and distortion. Students 
learned about device noise also. (PO1, 
PO2, PSO2) 

Level 2: Remembering, 
Understanding 

15 10 

  

CO2 Students learned the basics of low noise 
amplifier, oscillator, mixer, transmission 
line, and smith chart. (PO1,PO2, PO3, 
PSO2) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

  

CO3 The concept of Gilbert mixer, single 
balanced mixer, and double balanced 
mixer, amplifier, and some part of power 
amplifier are given to students. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 2: Remembering, 
Understanding 

18 10 

  

CO4 Students will be capable of applying their 
knowledge and skills to design power 
amplifier, its use in transmitter, and multi-
tier transceiver architecture. (PO1, PO2, 
PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 
20 

  
CO1-
CO4 

End Semester  
 50 

   Total Marks   100 

  

Radar 
System 
Design 
[EE604] 

CO1 Fundamentals of RADAR, principle, 
parameters, and its operations. 

Level 2: Remembering, 
Understanding 

10 
hours 

10 
 

  

CO2                Formulation of RADAR equations for 
various types of RADARs (Monostatic, Bi-
static, surveillance and Tracking) and 
understand the concepts of cover up and 
self-protection jamming. 

Level 3: Remembering, 
Understanding, Analysing 

10 
hours 



  

CO3 Acquiring knowledge of RADAR cross 
section, clutter cancellation, atmospheric 
propagation, doppler shift and probability of 
false alarm & detection. 

Level 2: Remembering, 
Understanding 

16 
hours  

10 

  
CO4 Applying knowledge and skills to design 

RADAR transmitter and receiver. 
Level 4: Applying, 
Analysing, Experimental 

12 
hours  

10 

  
CO5 Applying knowledge and skills to simulate 

moving target RADARs, Measurement of 
Doppler shift, and other real time situations. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 

(LAB) 

20 

  
CO1-
CO4 

End Semester Exam   50 

   Total Marks   100 

  

Analog And 
Mixed Mode 
VLSI Design 

[EE638] 

CO1 Develop the knowledge of Device modeling 
of MOSFET 

Level 2: Remembering, 
Understanding 

10 20 

  
CO2 Illustrate the concept of Small signal 

analysis of single and multi stage amplifiers 
Level 3: Remembering, 
Understanding, Analysing 

10 20 

  
CO3 Designing of switched capacitor circuits Level 3: Remembering, 

Understanding, Analysing 
10 20 

  
CO4 Demonstrate the Data convertors and its 

applications 
Level 4: Applying, 
Analysing, Experimental 

10 20 

  
CO5 Lab- Simulation of circuits using PSpice 

and Microwind Backend Tools. 
Level 4: Applying, 
Analysing, Experimental 

5 20 

   Total Marks  45 100 

  
SEME
STER

-II 

Antenna 
Systems 
[EE609] 

CO1 Understanding of Basics of EM radiation 
and conventional antennas, applications 
and importance. 

Level 2: Remembering, 
Understanding 

16 
hours 

10 

CO2                Design and synthesis of Antenna arrays 
and beam forming. Beam manipulation 
techniques and their applications 

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO3 Design of planar antennas of various 
application specific configurations.  

Level 3: Remembering, 
Understanding, Analysing 

16 
hours 

10 

CO4 Antenna Measurement methods and Lab 
assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

CO1-
CO3 

End Semester Exam 
 

 50 

 Total Marks   100 

   EMI/EMC 
DESIGN 
[EE614] 

CO1 Provide the basics of Electromagnetic 
Interference and Basics of EM Radiation, 
Components behaviour at higher 
frequencies, Indian and international 
Standards of EMI/EMC. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

14 10 

   
CO2 Classify the EMI Instruments and testing, 

Shielded structures and their functioning, 
Level 3: Remembering, 
Understanding, Analysing 

14 10 



Techniques to detect the EMI disturbances 
and ways of calibration, Design of EMI 
controlled circuitry (PO1,PO2, PO3, PSO1) 

   

CO3 Provide the system level analysis and 
design of EMI controlled sub-systems, 
Techniques to manage the ambient EMI 
and related concepts.(PO1, PO2, PO3 
PSO1) 

Level 2: Remembering, 
Understanding 

20 10 

   

CO4 Testing levels of EMI, their classification, 
experimental validation of EMI concepts, 
interpretation and inferences.(PO1, PO2, 
PO3,PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   

Modern 
Wireless 

Communica
tions 

[EE608] 

CO1 Define wireless link and different diversity 
techniques, path loss and link budget 
calculation at different frequency bands 
through numerical problems, channel 
modeling, frequency selective fading, flat 
fading, Deep fade analysis (PO1, PO2, 
PSO1) 

Level 2: Remembering, 
Understanding 

14 10 

   

CO2 Provide the concept of different multiple 
access techniques, spread spectrum 
techniques, Inter symbol interference,  
delay spread, autocorrelation function 
(PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

14 10 

   

CO3 Classify the advanced wireless technology 
such as MIMO, 5G, mm wave, MIMO-
OFDM, SNR and BER performance, 
Simulations and analysis considering 
practical scenario.   

Level 2: Remembering, 
Understanding, analysing 

20 10 

   

CO4 Analyze the simulations and experimental 
validation, simulating and analyzing the 
multipath  situation (PO1, PO2, PO3,PSO1, 
PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam 
 

 50 

    Total Marks   100 

   High Power 
Microwave 
Systems 
[EE612] 

CO1 Provide the basic fundamentals of high-
power microwave systems.  

Level 2: Remembering, 
Understanding 

8 hours 10 

   
CO2                Provide prerequisite microwaves for the 

course. High power technologies in 
microwaves. 

Level 3: Remembering, 
Understanding, Analysing 

14 
hours 

10 



   

CO3 Analyze the HPM technologies pulse 
compression, diagnostics, UWB switching 
technologies, UWB systems, microwave 
sources. 

Level 3: Remembering, 
Understanding, Analysing 

19 
hours 

10 

   
 CO4 Categorize the HPM applications in 

defence, radars, space, and particle 
physics.  

Level 4: Applying, 
Analysing, Experimental 

7 hours 20 

   
CO1-
CO4 

End Semester Exam 
 

 50 

    Total Marks   100 

   

Satellite 
Communica

tion  
[EE631] 

CO1 

Familiarize with Orbital Dynamics, 
Positioning of satellite and various 
segments of satellite communications at 
the conceptual level. 

Level 2: Remembering, 
Understanding 

12 
hours 

10 

   CO2                

Develop knowledge of Satellite antenna 
systems, losses, link budgeting and related 
concepts. 

Level 3: Remembering, 
Understanding, Analysing 

21 
hours 

10 

   CO3 

Classify Modulation schemes, uplink and 
downlink communications. Broadcasting 
from a satellite and GNSS. 

Level 3: Remembering, 
Understanding, Analysing 

15 
hours  

10 

   CO4 

Analyze Measurement methods and Lab 
assignments. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs 
/Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

    Total Marks   100 

   

Array Signal 
Processing 

[EE611] 

CO1 
Classify Spatial Signals and Sensor Arrays  Level 2: Remembering, 

Understanding 
15 10 

   CO2                
Identify Spatial Filters, Adaptive 
Beamforming and DoA Estimation  

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO3 
Compare different Acoustic Vector Sensor 
Array Processing  

Level 2: Remembering, 
Understanding, 

15 10 

   CO4 

Students will be capable of applying their 
knowledge and skills to solve problems, 
carry out simulation in array signal 
processing  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 +  

2 Hrs/ 
week 

100 

   Electronic 
Warfare 
[EE613] 

CO1 
Provide the basics of EW  Level 3: Remembering, 

Understanding, Analysing 
15 10 

   CO2                
Develop the concept of ESM, ECM and 
ECCM  

Level 3: Remembering, 
Understanding, Analysing 

15 10 



   CO3 
Develop the new Electronic Defence 
Techniques  

Level 3: Remembering, 
Understanding, Analysing 

18 10 

   CO4 

Apply the knowledge and skills to solve 
problems, carry out simulation, 
demonstration and presentation in 
Electronic Warfare  

Level 4: Applying, 
Analysing 

2 Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks 
 48 +  

2 Hrs/ 
week 

100 

    Total Marks   100 

   

Radar 
Signal 

Processing 
[EE610] 

CO1 
Familiarize with Radar and Radar Signal 
Processing units (PO1, PO2, PSO1) 

Level 1: Remembering  
Level 2: Understanding 

14 10 

   CO2                

Analyze different Radar modulation 
techniques and concepts of FMCW 
waveforms, SFCW Radar and Multi-
frequency Radar.  
 

Level 1: Remembering  
Level 2: Understanding 
Level 4: Analysing 

14 10 

   CO3 
Develop the concept of SAR, ISAR and 
contemporary radars (PO1, PO2, PO3 
PSO1) 

Level 1: Remembering  
Level 2: Understanding 

20 10 

   CO4 

Experimental Realization of N-pulses DLC 
MTI, CA-CFAR, Matched filter operation 
and detection concept, Mono-pulse and 
Kalman filter-based target tracking 
algorithms. (PO1, PO2, PO3, PSO1, 
PSO2) 

Level 3: Applying  
Level 4: Analysing  
Level 5: Experimental 
Level 6: Creating 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester Exam   50 

   
 

Total Marks  
48 +  

2 Hrs/ 
week 

100 

   

High 
Performanc
e DSP Using 

FPGA 
[EE625] 

CO1 
Develop the knowledge of Digital system 
design using various tools and modern 
FPGAs designs with advanced VHDL. 

2 10 20 

   CO2 

Implementation using hybrid Simulink-
programming tools like SysGen tools, 
MATLAB, Simulink, LABVIEW. Learning 
massive parallel computations, design with 
advanced XDC and STA.  

3 10 20 

   CO3 

Implementation of high-speed DSP 
algorithms for reconfigurable FPGA-based 
DSP system and real-time SoC and 
develop the knowledge of Advanced 

3 10 20 



algorithms using AI and machine learning, 
5G beamforming, RF transceiver module 
interfacing IoE designs. 

   CO4 

Testing levels of various algorithms, their 
classification, experimental validation of 
DSP concepts, interpretation, and 
implementation. 

4 10 20 

   
CO1-
CO3 

End Sem 
  50 

     Total Marks   100 

   

SOC AND 
EMBEDDED 
SYSTEMS 
[EE620] 

CO1 
Familiarize with various architecture of 
Processors using examples 

2 10 20 

   CO2 Apply and understand Memory Interfacing 3 10 20 

   CO3 
Ananlyze I/O interfacing using various  
serial buses 

3 10 20 

   CO4 
Develop knowledge of  PSoC/FPGA based 
design with example 

4 10 20 

   CO5 
Simulation and implementation of DSP 
Algorithms in FPGA. 

4 5 20 

    Total Marks  45 100 

   

VLSI 
FABRICATI

ON 
TECHNOLO
GY [EE648] 

CO1 Provide the knowledge about phase 
diagram and solid solubility, crystal 
structure, crystal defects, crystal growth of 
materials used in semiconductor devices. 

Level 2, 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO2 Explain various types and steps involved in 

diffusion, lithography, deposition of device 
fabrication. 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Develop understanding of characterization 

techniques and process integration in VLSI 
fabrication technology 

Level 2, 3: Remembering, 
Understanding, Analysing 

18 10 

   

CO4 Applying the knowledge and skills to 
describe the wafer fabrication process, 
understand the steps in fabricating an 
integrated circuit, and characterize a wafer. 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

Endsem   50 

    Total Marks   100 

   

Detection 
and 

Estimation 
Theory 
[EE607] 

CO1 Provide basics of vector, matrices, bases 
functions, orthogonality SVD, EVD, SSA, 
PCA.  Moreover the concept of ergodicity, 
PSD, covariance matrices, response of LTI 
system to random process, and spectral 
factorization are grasped. 
(PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 



   

CO2 Familiarize with the concepts of the last-
square methods for filter design, detection 
in noisy case, correlator and matched filter, 
Hypothesis testing, N-P theorem, 
Likelihood ratio test, Receiver operating 
characteristic, Bayes’ criterion of signal 
detection, ML detector, MAP, and entropy 
detectors.  
(PO1,PO2, PO3, PSO1) 

Level 3: Remembering, 
Understanding, Analysing 

15 10 

   

CO3 Provide the basics of minimum variance 
estimators, CR lower bound, linear models, 
system identification, Markov classification, 
and clustering algorithms. (PO1, PO2, PO3 
PSO1) 

Level 2: Remembering, 
Understanding 

18 10 

   

CO4 Apply the knowledge and skills to visualize 
different type data/signals in time domain, 
frequency domain, and time-frequency 
domain. (PO1, PO2, PO3, PSO1, PSO2) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/ 
Week 
(LAB) 

20 

   
CO1-
CO3 

End Semester   50 

    Total Marks   100 

   

Statistical 
Signal 

Processing 
[EE606] 

CO1 Generalize the properties of statistical 
models in the analysis of signals using 
Stochastic processes. Students learned 
the forward and backword linear prediction 
for filter design. (PO1, PO2, PSO1) 

Level 2: Remembering, 
Understanding 

15 10 

   
CO2 Provide the concept of last-square methods 

for filter design. (PO1,PO2, PO3, PSO1) 
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Provide  the basics of adaptive filter, power 

spectrum analysis, and array processing. 
(PO1, PO2, PO3, PSO1) 

Level 2: Remembering, 
Understanding 

18 10 

   

CO4 Students will be capable of applying their 
knowledge and skills to visualize different 
type data/signals in time domain, frequency 
domain, and time-frequency domain. They 
are capable to design various type filters 
(PO1, PO2, PO3, PSO1) 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 
(LAB) 

20 

   
CO1-
CO3 

End Semester   50 

    Total Marks   100 

   Software 
Defined 
Radio 

[EE619] 

CO1 Familiarize with Software-Defined Radio 
and its various systems 

Level 1: Remembering 
Level 2: Understanding 

15 10 

   
CO2 Analyze General-Purpose Processors and, 

Digital Signal Processors 
Level 1: Remembering 
Level 2: Understanding 
Level 4:  Analysing 

15 10 



   

CO3 Classify Cognitive radio architecture, SDR 
architecture Applications of Cognitive radio, 
Spectrum sensing Single node sensing 
with its hardware platforms.  
(PO1, PO2, PSO1) 

Level 1: Remembering 
Level 2: Understanding 

18 10 

   

CO4 Apply the knowledge and skills to Simulate 
SDR Flow in SystemVue, FPGA, GNU 
radio Simulation Software.  

Level 3: Applying Level 4: 
Analysing Level 5: 
Experimental 
Level 6: Creating 

2Hrs/W
eek 
(LAB) 

20 

   
CO1-
CO3 

End Sem   50 

    Total Marks   100 

   

COMPUTER 
AIDED 

DESIGN OF 
VLSI 

CIRCUITS 
[EE639] 

CO1 Develop knowledge about CAD tools used 
for digital VLSI design, digital logic 
simulation and physical design, including 
test and verification, develop 
understanding of FPGA CAD flow for 
design and implementation. 

Level 2, 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO2 Model digital systems at different levels of 

abstraction and simulate using verilog HDL,  
Level 3: Remembering, 
Understanding, Analysing 

15 10 

   
CO3 Develop understanding of automatic test 

program generation, testing algorithms, 
simulate and test circuits. 

Level 2, 3: Remembering, 
Understanding, Analysing 

18 10 

   

CO4 Applying their knowledge and skills to 
model and synthesize logic circuits, do 
formal verification, transfer a design from a 
version possible to simulate to a version 
possible to synthesize 

Level 4: Applying, 
Analysing, Experimental 

2Hrs/W
eek 
(LAB) 

20 

   
CO1-
CO3 

Endsem   50 

    Total Marks   100 

 
 
 
 
 
 
 
 
 
 
 
 
 



DEPARTMENT OF APPLIED CHEMISTRY 
M.Tech in Chemical Science and Technology - 2020 

 

PO PSO 
Odd/
Even 

Course name 
With Code 

CO 

PO1: An ability to 
independently execute 
research /investigation and 
development work to solve 
practical problems. 

  
Chemistry for 

Chemical 
Technology 

CO1: To Understand the concepts in Industry oriented products like 
Bulk and fine chemicals, medicinal chemistry, dyes, natural 
products, speciality chemicals and energetic compounds 
chemistry.    

CO2: Should be able to Understand Biochemical Processes like 
Fermentation, How to Synthesize Energetic Materials, Extraction 
and Analysis of Natural Products. 

CO3: Should be able to Detect Toxic Elements in Waste Effluents 
by use of Ion Chromatography and Absorption Spectroscopy 

CO4:Apply the knowledge of gained in Synthesizing Energetic 
Materials, Dyes, Chalcogenides, Bio-molecules and Speciality 
Chemicals. 

PO2: An ability to write and 
present a substantial technical 
report/document 

  
Polymer 

Science and 
Technology 

CO1: Understand Concepts in Polymer Chemistry and Physics.   

CO2: Apply knowledge to synthesize and fabricate Advanced 
Polymers, Functional Polymers, Polymer Blends, Polymers for 
Defence Applications, Bio-degradable and Biomedical Polymers.    

CO3:Apply the knowledge to synthesize Polymers for commercial 
applications. 

CO4:Apply the knowledge to make polymer based devices 

PO3: Students should be able 
to demonstrate a degree of 
mastery over the area as per 
the specialization of the 
program. The mastery should 
be at a level higher than the 
requirements in the 
appropriate bachelor program 

  

Thermodyna
mics and 

Combustion 
Process 

CO1: Understand Concepts in Thermodynamics and Combustion 
Processes, general equations of equilibrium, thermodynamics of 
solutions, Azeotropy, chain reactions of specific reactions.    

CO2: Apply knowledge measure thermal properties ofc polymers, 
organic compounds or nanocomposites 

CO3:Apply the knowledge of simulation studies of thermal 
properties of propellants and explosives 

   
Chemical 
Process 
Design 

CO1: Understand Concepts Screening of processes and analysis, 
membrane based separation systems, heat-exchange networks, 
chemical process safety. 

CO2: Apply knowledge for manufacturing separation membranes, 
develop process for energy harvesting. 

CO3:Apply the knowledge for developing conceptual design, 
separation of mixtures using distillation techniques 

  
Even 
Seme
ster 

Advanced 
Analytical 

Techniques 

CO1: Understand Concepts in Analytical chemistry, various 
advanced instrumental techniques, spectroscopy and hyphenated 
techniques.      



CO2: Apply knowledge to operate the advanced instruments like 
FTIR, HPLC, TG-FTIR, UV-Vis spectrophotometer, NMR, etc.    

CO3:Apply the knowledge for analysis of organic compounds by 
these techniques   

  
Chemical 
Reaction 

Engineering 

CO1: Understand Concepts in reactors and their types, kinetics of 
reactions, multiphase reactors and their performance, concepts of 
microreactors.   

CO2: Apply knowledge to design reactor parameters, 
hydrodynamics and process design. Should be able to measure 
performance of multiphase reactors     

  
Nano-

chemical 
Technology 

CO1: Understand Concepts nanoscience and technology, size-
dependent phenomenon and properties of nanomaterials, 
applications of nanomaterials in industry and characterization of 
nanomaterials. 

CO2: Should be able to do characterization of nanomaterials by 
various spectroscopic techniques like UV-Visible, XRD, FTIR, 
SEM, TEM, etc.       

CO3: Should be able to synthesize metal nanoparticles, organic-
inorganic hybrid nanocomposites, etc. 

   
 


