
M. Tech.(ECE) Programme Structure 

First Semester 

Sl. 

No 

Course 

Code 
Course Title L-T-P 

Credi

t 

1 
 

ECM10
1 

Program Core - I  
Advanced Communication Networks 3-0-0 3 

2 
 

ECM10
2 

Program Core - II  
Wireless and Mobile Communication 3-0-0 3 

3 

 

ECM111 

ECM112 

ECM113 

ECM114 

Program Elective - I 

Wireless Sensor Network/ 

Information theory and coding/ 

Optical Networks (5G Technology)/ 

Adaptive Techniques in Signal Processing/ 

3-0-0 3 

4 

 

ECM121 

ECM122 

ECM123 

 

Program Elective - II 

Cognitive Radio/ 

RF and Microwave circuit design/ 

Semiconductor Device Modeling and 

Simulation 

3-0-0 3 

5 ECM105 Research Methodology and IPR 2-0-0 2 

6 ECM106 Audit Course- 1 2-0-0 0 

7  
ECM107 

Laboratory - I 
Advanced Communication Lab 

0-0-4 2 

8  
ECM108 

Laboratory - II 
Wireless and mobile communication Lab 

0-0-4 2 

Total Credits 18 
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Audit course 1 & 2 

1. English for Research Paper Writing 

2. Disaster Management 

3. Sanskrit for Technical Knowledge 

4. Value Education 

5. Constitution of India 

6. Pedagogy Studies 

7. Stress Management by Yoga 

8. Personality Development through Life Enlightenment Skills. 
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ECM101 Advanced Communication Network 

(3-0-0) 
3 Credits 

Module 1: Overview of Internet-Concepts, challenges and history. Overview of -ATM. 

TCP/IP Congestion and Flow Control in Internet-Throughput analysis of TCP 

congestion control. TCP for high bandwidth delay networks. Fairness issues in TCP. 

Module 2: Real Time Communications over Internet. Adaptive applications. Latency 

and throughput issues. Integrated Services Model (intServ). Resource reservation in 

Internet. RSVP.; Characterization of Traffic by Linearly Bounded Arrival Processes 

(LBAP). Leaky bucket algorithm and its properties. 

Module 3: Packet Scheduling Algorithms-requirements and choices. Scheduling 

guaranteed service connections. GPS, WFQ and Rate proportional algorithms. High 

speed scheduler design. Theory of Latency Rate servers and delay bounds in packet 

switched networks for LBAP traffic.; Active Queue Management - RED, WRED and 

Virtual clock. Control theoretic analysis of active queue management. 

Module 4: IP address lookup-challenges. Packet classification algorithms and Flow 

Identification- Grid of Tries, Cross producting and controlled prefix expansion 

algorithms. 

Module 5: IPV4, IPV6, IP tunnelling, IP switching and MPLS, Overview of IP over ATM 

and its evolution to IP switching. MPLS architecture and framework. MPLS Protocols. 

Traffic engineering issues in MPLS. 

 
Text Books:  
1. Jean Wairand and Pravin Varaiya, “High Performance Communications Networks”, 

2nd edition, 2000. 

2. Jean Le Boudec and Patrick Thiran, “Network Calculus A Theory of Deterministic 

Queueing Systems for the Internet”, Springer Veriag, 2001. 

3. Zhang Wang, “Internet QoS”, Morgan Kaufman, 2001. 

4. Anurag Kumar, D. Manjunath and Joy Kuri, “Communication Networking: An 

Analytical Approach” , Morgan Kaufman Publishers, 2004. 

5. George Kesidis, “ATM Network Performance”, Kluwer Academic, Research Papers, 

2005. 
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ECM102 Wireless and Mobile 

Communication (3-0-0) 
3 Credits 

Module 1: Cellular Communication Fundamentals: Cellular system design, Frequency 

reuse, cell splitting, handover concepts, Co channel and adjacent channel interference, 

interference reduction techniques and methods to improve cell coverage, Frequency 

management and channel assignment.GSM architecture and interfaces, GSM 

architecture details, GSM subsystems, GSM Logical Channels 

Module 2: Spectral efficiency analysis based on calculations for Multiple access 

technologies: TDMA, FDMA and CDMA, Comparison of these technologies based on 

their signal separation techniques, advantages, disadvantages and application areas. 

Wireless network planning (Link budget and power spectrum calculations) 

Module 3: Mobile Radio Propagation: Large Scale Path Loss, Free Space Propagation 

Model, Reflection, Ground Reflection (Two-Ray) Model, Diffraction, Scattering, Practical 

Link Budget Design using Path Loss Models, Outdoor Propagation Models, Indoor 

Propagation Models. Small Scale Fading and Multipath Propagation, Impulse Response 

Model, Multipath Measurements, Parameters of Multipath channels, Types of Small 

Scale Fading: Time Delay Spread; Doppler Spread. 

Module 4: Code Division Multiple Access: Introduction to CDMA technology, IS 95 

system Architecture, Air Interface, Physical and logical channels of IS 95, Forward Link 

and Reverse link operation, Physical and Logical channels of IS 95 CDMA, IS 95 CDMA 

Call Processing, soft Handoff, Evolution of IS 95 (CDMA One) to CDMA 2000, CDMA 

2000 layering structure and channels. 

Module 5: Higher Generation Cellular Standards:3G Standards: evolved EDGE, 

enhancements in 4G standard, Architecture and representative protocols, call flow for 

LTE, VoLTE, UMTS, introduction to 5G 

Text Books:  

1. V.K.Garg, J.E.Wilkes, “Principle and Application of GSM”, Pearson Education, 5th 

edition, 2008. 

2. V.K.Garg, “IS-95 CDMA & CDMA 2000”, Pearson Education, 4th edition, 2009. 

3. T.S.Rappaport, “Wireless Communications Principles and Practice”, 2nd edition, 

PHI,2002. 

4. William C.Y.Lee, “Mobile Cellular Telecommunications Analog and Digital Systems”, 

2nd edition, TMH, 1995. 

5. Asha Mehrotra, “A GSM system Engineering” Artech House Publishers Bosten, 

London,1997. 
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ECM111 Wireless Sensor Networks (3-0-0) 3 Credits 

Module 1: Introduction and overview of sensor network architecture and its 

applications, sensor network comparison with Ad Hoc Networks, Sensor node 

architecture with hardware and software details. 

Module 2: Hardware: Examples like mica2, micaZ, telosB, cricket, Imote2, tmote, 

btnode, and Sun SPOT, Software (Operating Systems): tinyOS, MANTIS, Contiki, and 

RetOS. 

Module 3: Programming tools: C, nesC. Performance comparison of wireless sensor 

networks simulation and experimental platforms like open source (ns-2) and 

commercial (QualNet, Opnet) 

Module 4: Overview of sensor network protocols (details of atleast 2 important 

protocol per layer): Physical, MAC and routing/ Network layer protocols, node 

discovery protocols, multi-hop and cluster based protocols, Fundamentals of 802.15.4, 

Bluetooth, BLE (Bluetooth low energy), UWB. 

Module 5: Data dissemination and processing; differences compared with other 

database management systems, data storage; query processing. 

Text Books: 

1. H. Karl and A. Willig, “Protocols and Architectures for Wireless Sensor Networks”, 

John Wiley & Sons, India, 2012. 

2. C. S. Raghavendra, K. M. Sivalingam, and T. Znati, Editors, “Wireless Sensor 

Networks”, Springer Verlag, 1st Indian reprint, 2010. 

3. F. Zhao and L. Guibas, “Wireless Sensor Networks: An Information Processing 

Approach”, Morgan Kaufmann, 1st Indian reprint, 2013. 

4. Yingshu Li, My T. Thai, Weili Wu, “Wireless sensor Network and Applications”, 

Springer series on signals and communication technology, 2008. 

 
 

ECM112 Information Theory and Coding (3-0-0) 3 Credits 

Module: 1 - Source Coding: Introduction to information theory, uncertainty of 

information, Information measure, entropy, source coding Theorem, Huffman Coding, 

run-length encoding, rate distortion function, JPEG and MPEG standards in image 

compression.  

Channel Capacity and Coding Channel models, Channel Capacity, Channel Coding, 

Information Capacity Theorem, The Shannon Limit.  
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Module: 2 - Error Control Coding: Linear Block Codes: Introduction, Basic definition, 

equivalent codes, parity - check matrix, decoding, syndrome decoding, Perfect Codes, 

Hamming Codes, Optimal Linear codes.  

Cyclic Codes: Introduction polynomials, The division Algorithm, Method for generating 

cyclic codes, Burst Error correction, Fire Codes, Golay Codes, CRC Codes, Circuit 

implementation.  

Module: 3 Bose Chaudhuri Hocquenghem (BCH): Introduction, Primitive elements, 

minimum polynomials, Examples of BCH codes, Decoding of BCH codes, Reed - 

Solomon codes.  

Module: 4 - Convolution Codes: Introduction, Tree Codes and Trellis Codes, Polynomial 

description, The Generating function, Matrix Description, Viterbi Decoding, Distance 

bounds, Turbo Codes, Turbo Decoding.  

Module: 5 - Trellis Coded Modulation (TCM): Introduction, the concept of coded 

modulation, Mapping by set Partitioning, Design rules, TCM Decoder. Coding for 

Secure Communication, Cryptography - Introduction, encryption techniques, 

Symmetric cryptography, data encryption standard, Asymmetric Algorithm the RSA 

Algorithm.  

 

Text Books:  

1. Ranjan Bose, Information Theory, Coding and Cryptography, 2nd Edn., Tata 

McGraw-Hill Publishing Co. Ltd., New Delhi, 2008. 

2. R. Avudaiammal, Information Coding Techniques, 2nd Edn., Tat McGraw-Hill 

Education Pvt. Ltd., New Delhi.  

3. J. G. Proakis, Digital Communication, 3rd Edition, McGraw-Hill Publication,.  

 

ECM113 Optical Networks (5G Technology) 

(3-0-0) 
3 Credits 

Module 1: SONET/SDH: optical transport network, IP, routing and forwarding, 

multiprotocol label switching. 

Module 2: WDM network elements: optical line terminals and amplifiers, optical 

add/drop multiplexers, OADM architectures, reconfigurable OADM, optical cross 

connects. 

Module 3: Control and management: network management functions, optical layer 

services and interfacing, performance and fault management, configuration 

management, optical safety. 



8          Syllabus of M.Tech. (Electronics & Communication Engineering) 

 

Module 4: Network Survivability: protection in SONET/SDH & client layer, optical layer 

protection schemes. WDM network design: LTD and RWA problems, dimensioning 

wavelength routing networks, statistical dimensioning models. 

Module 5: Access networks: Optical time division multiplexing, synchronization, 

header processing, buffering, burst switching, test beds, Introduction to PON, GPON, 

AON. 

Text Books:  

1. Rajiv Ramaswami, Sivarajan, Sasaki, “Optical Networks: A Practical Perspective”, 

MK, Elsevier, 3 rd edition, 2010. 

2. C. Siva Ram Murthy and Mohan Gurusamy, “WDM Optical Networks: Concepts 

Design, and Algorithms”, PHI, EEE, 2001. 

 
 

ECM114 Adaptive Techniques in Signal 

Processing (3-0-0) 

3 Credits 

Module-1 :  

Introduction: Adaptive systems, Definition and characteristics, areas of application, 

general properties, Open-loop and closed-loop adaptation, the adaptive linear 

combiner. Properties of the quadratic performance surface.  

Module -2: (14 hours)  

Adaptive Algorithms and structures: Basics of Wiener filtering, Widrow-Hopf Equation, 

Derivation of Least mean square algorithm, convergence of the weight vector, learning 

curve, performance,  

Module-3: Recursive least square algorithm, variants of LMS algorithm: FX-LMS, Fast 

LMS, N-LMS, PN-LMS.  

Module- 4: - Applications of adaptive signal processing, Design of Adaptive FIR & IIR 

filters, Adaptive modeling of a multipath communication channel, System 

identification using adaptive filters, inverse adaptive modeling, deconvolution and 

Channel equalization, adaptive noise cancellation, adaptive line enhancer.  

 

Text Book:  

1. Adaptive Signal Processing, by - B. Widrow and S.D. Stearns, Pearson Education, 

2006.  

2. Digital Signal Processing, by- Sanjit K Mitra, new edition, TMH,2009.  

3. Digital Signal Processing, by -Salivanan, new edition, TMH, 2009.  
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ECM121 Cognitive Radio (3-0-0) 3 Credits 

Module 1: Introduction to Cognitive Radios: Digital dividend, cognitive radio (CR) 

architecture, functions of cognitive radio, dynamic spectrum access (DSA), components 

of cognitive radio, spectrum sensing, spectrum analysis and decision, potential 

applications of cognitive radio. 

Module 2: Spectrum Sensing: Spectrum sensing, detection of spectrum holes (TVWS), 

collaborative sensing, geo-location database and spectrum sharing business models 

(spectrum of commons, real time secondary spectrum market). 

Module 3: Optimization Techniques of Dynamic Spectrum Allocation: Linear 

programming, convex programming, non-linear programming, integer programming, 

dynamic programming, stochastic programming. 

Module 4: Dynamic Spectrum Access and Management: Spectrum broker, cognitive 

radio architectures, centralized dynamic spectrum access, distributed dynamic 

spectrum access, learning algorithms and protocols. 

Module 5: Spectrum Trading: Introduction to spectrum trading, classification to 

spectrum trading, radio resource pricing, brief discussion on economics theories in 

DSA (utility, auction theory), classification of auctions (single auctions, double 

auctions, concurrent, sequential). 

Text Book: 

1. Ekram Hossain, Dusit Niyato, Zhu Han, “Dynamic Spectrum Access and 

Management inCognitive Radio Networks”, Cambridge University Press, 2009. 

2. Kwang-Cheng Chen, Ramjee Prasad, “Cognitive radio networks”, John Wiley & 

Sons 

3. Ltd., 2009. 

4. Bruce Fette, “Cognitive radio technology”, Elsevier, 2nd edition, 2009. 

5. Huseyin Arslan, “Cognitive Radio, Software Defined Radio, and Adaptive 

Wireless Systems”, Springer, 2007. 

6. Francisco Rodrigo Porto Cavalcanti, Soren Andersson, “Optimizing Wireless 

Communication Systems” Springer, 2009. 

7. Linda Doyle, “Essentials of Cognitive Radio”, Cambridge University Press, 2009. 
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ECM122 RF and Microwave  

Circuit Design (3-0-0) 

3 Credits 

Module 1: Transmission Line Theory: Lumped element circuit model for transmission 

line, field analysis, Smith chart, quarter wave transformer, generator and load 

mismatch, impedance matching and tuning. 

Module 2: Microwave Network Analysis: Impedance and equivalent voltage and 

current, Impedance and admittance matrix, The scattering matrix, transmission matrix, 

Signal flow graph. 

Module 3: Microwave Components: Microwave resonators, Microwave filters, power 

dividers and directional couplers, Ferromagnetic devices and components. Nonlinearity 

and Time Variance, Inter-symbol interference, random process & noise, definition of 

sensitivity and dynamic range, conversion gain and distortion. 

Module 4: Microwave Semiconductor Devices and Modeling: PIN diode, Tunnel diodes, 

Varactor diode, Schottky diode, IMPATT and TRAPATT devices, transferred electron 

devices, Microwave BJTs, GaAs FETs, low noise and power GaAs FETs, MESFET, 

MOSFET, HEMT. 

Module 5: Amplifiers Design: Power gain equations, stability, impedance matching, 

constant gain and noise figure circles, small signal, low noise, high power and 

broadband amplifier, oscillators, Mixers design. 

Text Book:  

1. Matthew M. Radmanesh, “Advanced RF & Microwave Circuit Design: The 

Ultimate Guide to Superior Design”, AuthorHouse, 2009. 

2. D.M.Pozar, “ Microwave engineering” ,Wiley, 4th edition, 2011. 

3. R.Ludwig and P.Bretchko, “R. F. Circuit Design”, Pearson Education Inc, 2009. 

4. G.D. Vendelin, A.M. Pavoi, U. L. Rohde, “Microwave Circuit Design Using Linear 

And Non Linear Techniques”, John Wiley 1990. 

5. S.Y. Liao, “Microwave circuit Analysis and Amplifier Design”, Prentice Hall 1987. 

6. Radmanesh, “RF and Microwave Electronics Illustrated” , Pearson Education, 

2004. 
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ECM123 Semiconductor Device Modeling & 

Simulation (3-0-0) 

3 Credits 

Module-1: Semiconductor Electronics Review: Elements of Semiconductor Physics, 

Physical Operation of a PN Junction, MOS Junction, MS Junction  

PN–Junction Diode and Schottky Diode: DC Current-Voltage Characteristics, Static 

Model, Large-Signal Model, Small-Signal Model, Schottky Diode and its Implementation 

in SPICE2, Temperature and Area Effects on the Diode Model Parameters, SPICE3, 

HSPICE and PSPICE Models  

Module-2: Bipolar Junction Transistor (BJT): Transistor Convention and Symbols, 

Ebers-Moll Static Model, Ebers-Moll Large-Signal Model, Ebers-Moll Small-Signal Model, 

Gummel-Poon Static Model, Gummel-Poon Large-Signal Model, Gummel-Poon Small-

Signal Model, Temperature and Area Effects on the BJT Model Parameters, Power BJT 

Model, SPICE3, HSPICE and PSPICE Models  

Module-3: Junction Field-Effect Transistor (JFET): Static Model, Large-Signal Model and 

its Implementation in SPICE2, Small-Signal Model and its Implementation in SPICE2, 

Temperature and Area Effects on the JFET Model Parameters, SPICE3, HSPICE and 

PSPICE Models  

Metal-Oxide-Semiconductor Transistor (MOST): Structure and Operating Regions of the 

MOST, LEVEL1 Static Model, LEVEL2 Static Model, LEVEL1 and LEVEL2 Large-Signal 

Model, LEVEL3 Static Model, LEVEL3 Large-Signal Model 

Module-4: BJT Parameter Measurements: Input and Model Parameters, Parameter 

Measurements  

MOST Parameter Measurements: LEVEL1 Model Parameters, LEVEL2 Model (Long-

Channel) Parameters, LEVEL2 Model (Short-Channel) Parameters, LEVEL3 Model 

Parameters, Measurements of Capacitance, BSIM Model Parameter Extraction  

Module-5: Noise and Distortions: Noise, Distortion. Metal-Semiconductor Field-Effect 

Transistor (MESFET), Ion-Sensitive Field-Effect Transistor (ISFET) and Semiconductor-

Controlled Rectifier (Thyristor): The MESFET, The ISFET, The Thyristor  

Text Book:  

1. Paolo Antognetti and Giuseppe Massobrio, Semiconductor Device Modeling with SPICE, 

2nd edn., McGraw-Hill, New York, 1993,  

2. Richard S. Muller, Theodore I. Kamins, and Mansun Chan, Device Electronics for 

Integrated Circuits, 3rd edn., John Wiley and Sons, New York, 2003.  

3. H. Craig Casey, Devices for Integrated Circuits: Silicon and III-V Compound 

Semiconductors, John Wiley, New York, 1999. Listed as DI  

4. Dieter K. Schroder, Semiconductor Material and Device Characterization, John Wiley and 

Sons, New York, 1990.  
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CSM105 Research Methodology and IPR (3-0-0) 3 Credits 

Module I: 
Introduction to RM: Meaning and significance of research. Importance of scientific 
research in decision making. Types of research and research process. Identification of 
research problem and formulation of hypothesis. Research Designs. 
 
Module II: 
Measurement and Data Collection. Primary data, Secondary data, Design of 
questionnaire ; Sampling fundamentals and sample designs. Measurement and Scaling 
Techniques. 

Module III: 
Data Analysis : Hypothesis testing; Z-test, t-test, F-test, Chi-square test. Analysis of 
Variance, Non-parametric Test – Sign Test, Run test, Krushall – Wallis test. 
Report Writing and Presentation: Research Report, Types and significance, Structure 
of research report, Ethical issues in research, Presentation of report. 

Module-IV  
Introduction to Intellectual property: Introduction, types of intellectual property, 
importance of intellectual property rights.  
Trade Marks: Purpose and function of trade marks, acquisition of trade mark rights, 

protectable matter, selecting and evaluating trade mark, trade mark registration 

processes. 

Law of copy rights: Fundamental of copy right law, originality of material, rights of 
reproduction, rights to perform the work publicly, copy right ownership issues, copy 
right registration 

Module -V:  
Law of patents: Foundation of patent law, patent searching process, ownership rights 
and transfer.  
Trade Secrets: Trade secrete law, determination of trade secrete status, liability for 
misappropriations of trade secrets, protection for submission, trade screte litigation.  

TEXT BOOKS & REFERENCES:  

1. Research Methodology, C.R.Kothari 
2. Research Methodology, Chawla and Sondhi, Vikas 
3. Intellectual property right, Deborah, E. Bouchoux, cengage learning.  
4. Intellectual property right - Unleashing the knowledge economy, Prabuddha 

Ganguli, Tata Mc Graw Hill Publishing Company Ltd.  
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ECM107 Advanced Communication 

Networks Laboratory (0-0-4) 

2 Credits 

List of Assignments: 

1. Study of Networking Commands (Ping, Tracert, TELNET, nslookup, netstat, ARP, 

RARP) and Network Configuration Files. 

2. Linux Network Configuration. 

1. Configuring NIC‟s IP Address. 

2. Determining IP Address and MAC Address using if-config command. 

3. Changing IP Address using if-config. 

4. Static IP Address and Configuration by Editing. 

5. Determining IP Address using DHCP. 

6. Configuring Hostname in /etc/hosts file. 

3. Design TCP iterative Client and Server application to reverse the given input 

sentence. 

4. Design a TCP concurrent Server to convert a given text into upper case using 

multiplexing system call “select”. 

5. Design UDP Client Server to transfer a file. 

6. Configure a DHCP Server to serve contiguous IP addresses to a pool of four IP 

devices with a default gateway and a default DNS address. Integrate the DHCP 

server with a BOOTP demon to automatically serve Windows and Linux OS 

Binaries based on client MAC address. 

1. Configure DNS: Make a caching DNS client, and a DNS Proxy; implement 

reverse  DNS and forward DNS, using TCP dump/Wireshark characterise 

traffic when the DNS server is up and when it is down. 

7. Configure a mail server for IMAP/POP protocols and write a simple SMTP client 

in 

C/C++/Java client to send and receive mails. 

8. Configure FTP Server on a Linux/Windows machine using a FTP client/SFTP 

client 

characterise file transfer rate for a cluster of small files 100k each and a video 

file of 

700mb.Use a TFTP client and repeat the experiment. 

9. Signaling and QoS of labeled paths using RSVP in MPLS. 

10. Find shortest paths through provider network for RSVP and BGP. 

11. Understand configuration, forwarding tables, and debugging of MPLS. 
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ECM108 Wireless and Mobile 

Communication Laboratory (0-0-4) 

2 Credits 

List of Assignments: 

1. Understanding Cellular Fundamentals like Frequency Reuse, Interference, cell 

splitting, multi path environment, Coverage and Capacity issues using 

communication software. 

2. Knowing GSM and CDMA architecture, network concepts, call management, call 

setup, call release, Security and Power Control, Handoff Process and types, Rake 

Receiver etc. 

3. Study of GSM handset for various signalling and fault insertion techniques (Major 

GSM handset sections: clock, SIM card, charging, LCD module, Keyboard, User 

interface). 

4. To study transmitters and receiver section in mobile handset and measure 

frequency band signal and GMSK modulating signal. 

5. To study various GSM AT Commands their use and developing new application 

using it. Understating of 3G Communication System with features like; 

transmission of voice and videocalls, SMS, MMS, TCP/IP, HTTP, GPS and File system 

by AT Commands in 3G network. 

6. Study of DSSS technique for CDMA, observe effect of variation of types of PN 

codes, chip rate, spreading factor, processing gain on performance. 

7. To learn and develop concepts of Software Radio in real time environment by 

studying the building blocks like Base band and RF section, convolution encoder, 

Interleaver and De-Interleaver. 

8. To study and analyze different modulation techniques in time and frequency 

domain using SDR kit. 
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sintering. Manufacturing of Carbon – Carbon composites: Knitting, Braiding, Weaving. 

Properties and applications. 

Module-4: Manufacturing of Polymer Matrix Composites: Preparation of Moulding 

compounds and prepregs – hand layup method – Autoclave method – Filament winding 

method – Compression moulding – Reaction injection moulding. Properties and 

applications. 

Module-5: Strength: Laminar Failure Criteria-strength ratio, maximum stress criteria, 

maximum strain criteria, interacting failure criteria, hygrothermal failure. Laminate 

first play failure-insight strength; Laminate strength-ply discount truncated maximum 

strain criterion; strength design using caplet plots; stress concentrations. 

Text Books: 

1. Material Science and Technology – Vol 13 – Composites by R.W.Cahn – VCH, 

West Germany. 

2. Materials Science and Engineering, An introduction. WD Callister, Jr., Adapted by 

R. Balasubramaniam, John Wiley & Sons, NY, Indian edition, 2007. 

3. Hand Book of Composite Materials-ed-Lubin. 

4. Composite Materials – K.K.Chawla. 

5. Composite Materials Science and Applications – Deborah D.L. Chung. 

6. Composite Materials Design and Applications – Danial Gay, Suong V. Hoa, and 
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Audit Courses 1 & 2: English for Research Paper Writing 

Course objectives: 

Students will be able to: 

1. Understand that how to improve your writing skills and level of readability 

2. Learn about what to write in each section 

3. Understand the skills needed when writing a Title Ensure the good quality of 

paper at very first-time submission 

Unit – I :            (4 Hours)  

Planning and Preparation, Word Order, Breaking up long sentences, Structuring 

Paragraphs and Sentences, Being Concise and Removing Redundancy, Avoiding 

Ambiguity and Vagueness 

Unit – II :            (4 Hours)  

Clarifying Who Did What, Highlighting Your Findings, Hedging and Criticizing, 

Paraphrasing and Plagiarism, Sections of a Paper, Abstracts. Introduction 

Unit – III :            (4 Hours)  

Review of the Literature, Methods, Results, Discussion, Conclusions, The Final Check. 
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Unit – IV :            (4 Hours)  

Key skills are needed when writing a Title, key skills are needed when writing an 

Abstract, key skills are needed when writing an Introduction, skills needed when 

writing a Review of the Literature, 

Unit – V :            (4 Hours)  

Skills are needed when writing the Methods, skills needed when writing the Results, 

skills are needed when writing the Discussion, skills are needed when writing the 

Conclusions 

Unit – VI :            (4 Hours)  

Useful phrases, how to ensure paper is as good as it could possibly be the first- time 

submission 

Suggested Studies: 

1. Goldbort R (2006) Writing for Science, Yale University Press (available on Google 

Books) 

2. Day R (2006) How to Write and Publish a Scientific Paper, Cambridge University 

Press 

3. Highman N (1998), Handbook of Writing for the Mathematical Sciences, SIAM. 

Highman‟sbook. 

4. Adrian Wallwork, English for Writing Research Papers, Springer New York 

Dordrecht Heidelberg London, 2011 

 

Audit Courses 1 & 2: Disaster Management 

Course Objectives: - 

Students will be able to: 

1. learn to demonstrate a critical understanding of key concepts in disaster risk 

reduction and humanitarian response. 

2. critically evaluate disaster risk reduction and humanitarian response policy and 

practice from multiple perspectives. 

3. develop an understanding of standards of humanitarian response and practical 

relevance in specific types of disasters and conflict situations. 

4. critically understand the strengths and weaknesses of disaster management 

approaches, planning and programming in different countries, particularly their 

home country or the countries they work in. 

Unit – I :            (4 Hours)  

Introduction: Disaster: Definition, Factors and Significance; Difference Between Hazard 

And Disaster; Natural And Manmade Disasters: Difference, Nature, Types And 
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Magnitude. 

Unit – II :            (4 Hours)  

Repercussions Of Disasters And Hazards: Economic Damage, Loss Of Human And 

Animal Life, Destruction Of Ecosystem. Natural Disasters: Earthquakes, Volcanisms, 

Cyclones, Tsunamis, Floods, Droughts And Famines, Landslides And Avalanches, Man-

made disaster: Nuclear Reactor Meltdown, Industrial Accidents, Oil Slicks And Spills, 

Outbreaks Of Disease And Epidemics, War And Conflicts. 

Unit – III :            (4 Hours)  

Disaster Prone Areas In India: Study Of Seismic Zones; Areas Prone To Floods And 

Droughts, Landslides and Avalanches; Areas Prone To Cyclonic And Coastal Hazards 

With Special Reference To Tsunami; Post-Disaster Diseases And Epidemics 

Unit – IV :            (4 Hours)  

Disaster Preparedness And Management : Preparedness: Monitoring Of Phenomena 

Triggering A Disaster Or Hazard; Evaluation Of Risk: Application Of Remote Sensing, 

Data rom Meteorological And Other Agencies, Media Reports: Governmental And 

Community Preparedness. 

Unit – V :            (4 Hours)  

Risk Assessment: Disaster Risk: Concept And Elements, Disaster Risk Reduction, 

Global And National Disaster Risk Situation. Techniques Of Risk Assessment, Global 

Co-Operation In Risk Assessment And Warning, People‟s Participation In Risk 

Assessment. Strategies for Survival. 

Unit – VI :            (4 Hours)  

Disaster Mitigation: Meaning, Concept And Strategies Of Disaster Mitigation, Emerging 

Trends In Mitigation. Structural Mitigation And Non-Structural Mitigation, Programs Of 

Disaster Mitigation In India. 

Suggested readings: 

1. R. Nishith, Singh AK, “Disaster Management in India: Perspectives, issues and 

strategies “‟New Royal book Company. 

2. Sahni, PardeepEt.Al. (Eds.),” Disaster Mitigation Experiences And Reflections”, 

Prentice Hall Of India, New Delhi. 

3. Goel S. L., Disaster Administration And Management Text And Case 

Studies”,Deep &Deep Publication Pvt. Ltd., New Delhi. 
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Audit Courses 1 & 2: Sanskrit for Technical Knowledge 

Course Objectives: 

1. To get a working knowledge in illustrious Sanskrit, the scientific language in the 

world 

2. Learning of Sanskrit to improve brain functioning 

3. Learning of Sanskrit to develop the logic in mathematics, science & other 

subjects 

4. enhancing the memory power 

5. The engineering scholars equipped with Sanskrit will be able to explore the 

6. huge knowledge from ancient literature 

Unit – I :            (8 Hours)  

Alphabets in Sanskrit, Past/Present/Future Tense, Simple Sentences. 

Unit – II :            (8 Hours)  

Order, Introduction of roots, Technical information about Sanskrit Literature. 

Unit – III :            (8 Hours)  

Technical concepts of Engineering-Electrical, Mechanical, Architecture, Mathematics. 

Course Outcome: 

Students will be able to 

1. Understanding basic Sanskrit language 

2. Ancient Sanskrit literature about science & technology can be understood 

3. Being a logical language will help to develop logic in students 

Suggested reading 

1. “Abhyaspustakam” – Dr.Vishwas, Samskrita-Bharti Publication, New Delhi 

2. “Teach Yourself Sanskrit” Prathama Deeksha-VempatiKutumbshastri, Rashtriya 

Sanskrit Sansthanam, New Delhi Publication 

3. “India‟s Glorious Scientific Tradition” Suresh Soni, Ocean books (P) Ltd., New 

Delhi. 

Audit Courses 1 & 2: Value Education 

 

Course Objectives: 

Students will be able to 

1. Understand value of education and self- development 

2. Imbibe good values in students 

3. Let the should know about the importance of character 
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Unit – I :            (4 Hours)  

 Values and self-development –Social values and individual attitudes. Work 

ethics, Indian vision of humanism. 

Unit – II :            (6 Hours)  

 Moral and non- moral valuation. Standards and principles. 

 Value judgements 

 Importance of cultivation of values. 

 Sense of duty. Devotion, Self-reliance. Confidence, Concentration. 

Truthfulness, Cleanliness. 

 Honesty, Humanity. Power of faith, National Unity. 

 Patriotism.Love for nature,Discipline 

Unit – III :            (6 Hours)  

 Personality and Behavior Development - Soul and Scientific attitude. Positive 

Thinking. Integrity and discipline. 

 Punctuality, Love and Kindness. 

 Avoid fault Thinking. 

 Free from anger, Dignity of labour. 

 Universal brotherhood and religious tolerance. 

 True friendship. 

 Happiness Vs suffering, love for truth. 

 Aware of self-destructive habits. 

 Association and Cooperation. 

 Doing best for saving nature 

Unit – IV :            (6 Hours)  

 Character and Competence –Holy books vs Blind faith. 

 Self-management and Good health. 

 Science of reincarnation. 

 Equality, Nonviolence,Humility, Role of Women. 

 All religions and same message. 

 Mind your Mind, Self-control. 

 Honesty, Studying effectively 

 

Course outcomes: 

Students will be able to: 

1. Knowledge of self-development 

2. Learn the importance of Human values 

3. Developing the overall personality 
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Suggested reading 

1. Chakroborty, S.K. “Values and Ethics for organizations Theory and practice”, 

Oxford University Press, New Delhi 

 

Audit Courses 1 & 2: Constitution of India 

Course Objectives: 

Students will be able to: 

1. Understand the premises informing the twin themes of liberty and freedom 

from a civil rights perspective. 

2. To address the growth of Indian opinion regarding modern Indian intellectuals‟ 

constitutional role and entitlement to civil and economic rights as well as the 

emergence of nationhood in the early years of Indian nationalism. 

3. To address the role of socialism in India after the commencement of the 

Bolshevik Revolution in 1917 and its impact on the initial drafting of the Indian 

Constitution. 

 

Unit – I :            (4 Hours)  

History of Making of the Indian Constitution: History, Drafting Committee, 

(Composition & Working) 

Unit – II :            (4 Hours)  

Philosophy of the Indian Constitution: Preamble Salient Features 

Unit – III :            (4 Hours)  

Contours of Constitutional Rights & Duties: Fundamental Rights, Right to Equality 

Right to Freedom, Right against Exploitation, Right to Freedom of Religion, Cultural 

and Educational Rights, Right to Constitutional Remedies, Directive Principles of State 

Policy, Fundamental Duties. 

Unit – IV :            (4 Hours)  

Organs of Governance: Parliament, Composition, Qualifications and Disqualifications, 

Powers and Functions, Executive President, Governor, Council of Ministers, Judiciary, 

Appointment and Transfer of Judges, Qualifications, Powers and Functions 

Unit – V :            (4 Hours)  

Local Administration: District‟s Administration head: Role and Importance, 

Municipalities: Introduction, Mayor and role of Elected Representative CEO of 

Municipal Corporation. 
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Pachayati raj: Introduction, PRI: ZilaPachayat. Elected officials and their roles, CEO 

ZilaPachayat: Position and role. Block level: Organizational Hierarchy (Different 

departments), Village level: Role of Elected and Appointed officials, Importance of 

grass root democracy 

Unit – VI :            (4 Hours)  

Election Commission: Election Commission: Role and Functioning. Chief Election 

Commissioner and Election Commissioners. State Election Commission: Role and 

Functioning. Institute and Bodies for the welfare of SC/ST/OBC and women. 

Course Outcomes: 

Students will be able to: 

1. Discuss the growth of the demand for civil rights in India for the bulk of Indians 

before the arrival of Gandhi in Indian politics. 

2. Discuss the intellectual origins of the framework of argument that informed the 

conceptualization of social reforms leading to revolution in India. 

3. Discuss the circumstances surrounding the foundation of the Congress Socialist 

Party [CSP] under the leadership of Jawaharlal Nehru and the eventual failure of 

the proposal of direct elections through adult suffrage in the Indian 

Constitution. 

4. Discuss the passage of the Hindu Code Bill of 1956. 

Suggested reading: 

1. The Constitution of India, 1950 (Bare Act), Government Publication. 

2. Dr. S. N. Busi, Dr. B. R. Ambedkar framing of Indian Constitution, 1st Edition, 

2015. 

3. M. P. Jain, Indian Constitution Law, 7th Edn., Lexis Nexis, 2014. 

4. D.D. Basu, Introduction to the Constitution of India, Lexis Nexis, 2015. 

 

 

Audit Courses 1 & 2: Pedagogy Studies 

Course Objectives: 

Students will be able to: 

1. Review existing evidence on the review topic to inform programme design and 

policy making undertaken by the DfID, other agencies and researchers. 

2. Identify critical evidence gaps to guide the development. 

Unit – I :            (4 Hours)  

Introduction and Methodology: Aims and rationale, Policy background, Conceptual 

framework and terminology, Theories of learning, Curriculum, Teacher education. 
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Conceptual framework, Research questions. Overview of methodology and Searching. 

Unit – II :            (2 Hours)  

Thematic overview: Pedagogical practices are being used by teachers in formal and 

informal classrooms in developing countries. Curriculum, Teacher education. 

Unit – III :            (4 Hours)  

Evidence on the effectiveness of pedagogical practices. Methodology for the in depth 

stage: quality assessment of included studies. How can teacher education (curriculum 

and practicum) and the school curriculum and guidance materials best support 

effective pedagogy? Theory of change. Strength and nature of the body of evidence for 

effective pedagogical practices. Pedagogic theory and pedagogical approaches. 

Teachers‟ attitudes and beliefs and Pedagogic strategies. 

Unit – IV :            (4 Hours)  

Professional development: alignment with classroom practices and follow-up support 

Peer support, Support from the head teacher and the community. Curriculum and 

assessment Barriers to learning: limited resources and large class sizes 

Unit – V :            (2 Hours)  

Research gaps and future directions: Research design, Contexts. Pedagogy, Teacher 

education, Curriculum and assessment, Dissemination and research impact. 

Course Outcomes: 

Students will be able to understand: 

1. What pedagogical practices are being used by teachers in formal and informal 

classrooms in developing countries? 

2. What is the evidence on the effectiveness of these pedagogical practices, in what 

conditions, and with what population of learners? 

3. How can teacher education (curriculum and practicum) and the school 

curriculum and guidance materials best support effective pedagogy? 

Suggested Reading: 

1. Ackers J, Hardman F (2001) Classroom interaction in Kenyan primary schools, 

Compare, 31 (2): 245-261. 

2. Agrawal M (2004) Curricular reform in schools: The importance of evaluation, 

Journal of Curriculum Studies, 36 (3): 361-379. 

3. Akyeampong K (2003) Teacher training in Ghana - does it count? Multi-site 

teacher education research project (MUSTER) country report 1. London: DFID. 

4. Akyeampong K, Lussier K, Pryor J, Westbrook J (2013) Improving teaching and 

learning of basic maths and reading in Africa: Does teacher preparation count? 
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International Journal Educational Development, 33 (3): 272–282. 

5. Alexander RJ (2001) Culture and pedagogy: International comparisons in 

primary education. Oxford and Boston: Blackwell. 

6. Chavan M (2003) Read India: A mass scale, rapid, „learning to read‟ campaign. 

7. www.pratham.org/images/resource%20working%20paper%202.pdf. 

 

Audit Courses 1 & 2: Stress Management by Yoga 

Course Objectives 

1. To achieve overall health of body and mind 

2. To overcome stress 

Unit – I :            (4 Hours)  

Definitions of Eight parts of yog. ( Ashtanga ) 

Unit – II :            (4 Hours)  

Yam and Niyam.  

Do`s and Don‟t‟s in life. 

(i) Ahinsa, satya, astheya, bramhacharya and aparigraha 

(ii) Shaucha, santosh, tapa, swadhyay, ishwarpranidhan 

Unit – III :            (4 Hours)  

Asan and Pranayam 

(i) Various yog poses and their benefits for mind & body 

(ii) Regularization of breathing techniques and its effects-Types of pranayam 

 

Suggested Reading: 

1. „Yogic Asanas for Group Tarining-Part-I” :Janardan Swami Yogabhyasi Mandal, 

Nagpur 

2. “Rajayoga or conquering the Internal Nature” by Swami Vivekananda, 

AdvaitaAshrama (Publication Department), Kolkata 

Course Outcomes: 

Students will be able to: 

1. Develop healthy mind in a healthy body thus improving social health also 

2. Improve efficiency. 

 

http://www.pratham.org/images/resource%20working%20paper%202.pdf

