Semester-VI
ELECTRONIC SCIENCE

DEPARTMENT OF INSTRUMENTATION

Category |

(B.Sc. Honours in Instrumentation)

DISCIPLINE SPECIFIC CORE COURSE — 16: Analytical Instrumentation Il (INDSC6A)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title | Credi Credit distribution of | Eligibility criteria | Pre-

& Code ts the course requisite of
Lectu | Tutori | Practic the course
re al al/ (if any)

Practic
e

Analytical 04 03 - 01 Class XlIl passed | Understand

Instrumentat with Physics + | ing of

ion I Mathematics/Ap | electronics

(INDSC6A) plied and

Mathematics + | Chemistry
Chemistry/ till class XlI
Computer

Science/Informati

c¢s Practices

Learning Objectives

e To understand the perspective of different advanced analytical methods

e To understand the principle, instrumentation, and application of various electro
analytical instruments

e To disseminate with principle and instrumentation of thermo analytical
instruments along with their applications for analysing products of different origin

e To familiarize with detail principle, instrumentation, operation and applications of
IR spectroscopy

e To differentiate between principle, instrumentation and operation of Atomic
absorption and atomic emission spectroscopy.

e To understand the principle, instrumentation, and applications of Gas
Chromatography (GC) and High-Performance Liquid Chromatography (HPLC)
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Learning outcomes
At the end of this course, students will be able to

e Appreciate the potential of different analytical methods for resolving various
scientific challenges.

e Describe the principle, instrumentation and application of electro analytical
instruments.

e Understand the principle and instrumentation of thermo analytical instruments
along with their applications for analyzing products of different origin.

e Understand the different terms, principle, instrumentation, operation, and
applications of IR spectroscopy.

e Differentiate between principle, instrumentation and operation of atomic
absorption spectroscopy and atomic emission spectroscopy.

SYLLABUS OF DSC-16

Unit-1 (14 hours)
Infrared Spectroscopy: Theory, diatomic molecule as a simple harmonic oscillator,
instrumentation, sample handling techniques. Fourier Transform Infrared
Spectroscopy (FTIR): instrumentation and advantages.

Atomic Spectroscopy: Principle, comparison of atomic and molecular spectroscopy,
Atomic emission spectroscopy (AES): Flame photometer and its instrumentation,
atomization process, types of flames- fuel/ oxidant combinations, instrumentation,
Interferences and applications. Introduction to Atomic absorption spectroscopy (AAS).

Unit-2 (10 hours)
Electro analytical Methods of Analysis: Potentiometry: Introduction, reference
electrode, indicator electrodes, ion-selective electrodes: glass electrode and liquid
membrane electrode and their applications, potentiometric titrations.

Unit-3 (12 hours)
Gas Chromatography (GC): Principle, Carrier gasses, different types of injection
systems, columns, stationary phases, and detectors. Isothermal mode, temperature-
programming mode, applications.

Unit-4 (9 hours)
High Performance Liquid Chromatography (HPLC): mobile phase, isocratic and
gradient elution, pumps, injection systems, columns, stationary phases, normal phase
and reverse phase chromatography, detectors, and applications.

Practical component: (30 hours)

1. Determination of concentrations of sodium/calcium/lithium/potassium in sample
using Flame Photometer.
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2. Determination of concentration of sodium/calcium/lithium/potassium ions in
sample by standard addition method using flame photometer

W

Spectrum interpretation using FTIR.
Qualitative/Quantitative analysis of samples using Gas chromatography.

5. Qualitative/Quantitative analysis of samples using High Performance Liquid
Chromatography

6. Potentiometric titrations: (i) Strong acid with strong base (ii) weak acid with strong
base and (iii) dibasic acid with strong base

7. Potentiometric titration of Mohr's salt with potassium dichromate

8. pH metric titrations of (i) strong acid and strong base (ii) weak acid and strong base

Essential/recommended readings

1.

Skoog & Lerry, Instrumental Methods of Analysis, Saunders College
Publications, New York, 4th edition, 1970.
H.H. Willard, L.L Merrit, J.A. Dean, F. A. Settle, Instrumental Methods of
Analysis, CBS Publishers, 7th edition, 1988.

. Skoog, Holler and Crouch, Principles of Instrumental Analysis, Cengage

Learning, 6th edition, 2007

James W. Robinson, Eileen Skelly Frame, George M. Frame Il, Undergraduate
Instrumental Analysis, CRC Press, 7th edition, 2014

Vogel’s Textbook of Qualitative Chemical Analysis, ELBS, 4th edition 1978.

Suggestive readings

1.
2.

3.

W. Kemp, Organic Spectroscopy, ELBS, 3rd Edition, 1996.

R.S Khandpur, Handbook of Analytical Instruments, Tata McGraw-Hill, 3rd
Edition 2006.

B.K Sharma, Instrumental Methods of Chemical Analysis, Krishna Prakashan
Media, 1st Edition, 2011

Note: Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC CORE COURSE — 17: Analog Devices and Circuits (INDSC6B)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits Credit distribution of the Eligibility criteria Pre-
title & course requisite
Code Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Analog 04 03 - 01 Class Xll passed | Semicond
Devices with Physics + | uctor
and Mathematics/Appl | devices
Circuits ied Mathematics +
(INDSC6B) Chemistry/
Computer
Science/Informatic
s Practices

Learning Objectives
The Learning Objectives of this course are as follows:
e To introduce different types of diodes like Tunnel diode, Varactor diode, Schottky
diode, Photodiode etc.
e To explain construction and characteristics of JFETs, MOSFETs and UJT
e The student should be able to explain and calculate small signal parameters of
MOSFET.
e To learn the basics of MOSFET Circuits.

Learning outcomes
The Learning Outcomes of this course are as follows:
e Explain the operation of Tunnel diode, Varactor diode, Schottky diode, Photodiode
etc.
e Reproduce the I-V characteristics of JFET, MOSFET and UJT.
® Analysis of the operation of MOS transistor
e Ability to understand the fundamentals of MOSFET circuits.

SYLLABUS OF DSC-17

UNIT-1 (8 hours)
Special purpose electronic devices: Principal of operation and Characteristics of
Tunnel Diode, Varactor Diode, Schottky Diode, Photo diode, Photoconductive cells, IR
emitter, Liquid crystal displays, Solar cells, and Thermistor.

UNIT -2 (12 hour)
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Junction Field Effect Transistors (JFET): JFET, Construction, Idea of Channel Formation,
Pinch-Off and Saturation Voltage, Current-Voltage Output Characteristics. FET
Amplifiers: FET Common source Amplifier, Common Drain Amplifier, Generalized FET
Amplifier, FET biasing.

UNIT-3 (13 hours)
Metal Oxide Semiconductor Field Effect Transistor (MOSFET): Types of MOSFETSs,
Circuit symbols, Working and Characteristic curves of Depletion type MOSFET (both N
channel and P Channel) and Enhancement type MOSFET (both N channel and P
channel). Biasing of MOSFETs, Small Signal Parameters, Common Source amplifier
circuit analysis.

UJT, Basic construction and working, Equivalent circuit, intrinsic Standoff Ratio,
Characteristics, and Relaxation oscillator

UNIT-4 (12 hours)
MOS Inverter: Introduction, Voltage Transfer Characteristic (VTC), Noise Immunity
and Noise margins, Resistive-Load Inverter, CMOS Inverter, DC Characteristics of
CMOS Inverter, Calculation of VIL, VIH, VOL, VOH and Vth, Design of CMOS Inverters,
Supply Voltage Scaling in CMOS Inverters, Power, and Area considerations

Practical component: (30 hours)
1. To verify practically the response of various special purpose electronic devices.
2. To Study the |-V Characteristics of JFET.
3. To Study the |-V Characteristics of MOSFET
4. To obtain the frequency response of a MOSFET amplifier in common source

configuration with given specifications.

To Study I-V Characteristics of the UJT.

6. NMOS inverter: (a)Transient analysis using Step input and Pulse input. (b) DC
analysis (VTC).

7. CMOS inverter: (a)Transient analysis using Step input and Pulse input. (b) DC
analysis (VTC).

o

Essential/recommended readings
1. R.L.Boylestad, L. Nashelsky, K. L. Kishore, Electronic Devices and Circuit Theory,
Pearson Education (2006)
2. J. R. C. Jaegar and T. N. Blalock, Microelectronic Circuit Design, Tata McGraw
Hill (2010)
3. Donald E. Neaman, “Electronic Circuit, Analysis and Design”, Tata McGraw Hill
Publishing Company Limited, Second Edition, 2006.

4. J. Millman and C. C. Halkias, Integrated Electronics, Tata McGraw Hill (2001)
5. CMOS Digital Integrated circuits — Analysis and Design by Sung — Mo Kang, Yusuf
Leblebici, TATA McGraw-Hill Pub. Company Ltd.
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Suggestive readings
1. D. L. Schilling and C. Belove, Electronic Circuits: Discrete and Integrated, Tata

McGraw Hill (2002)
2. Michael Shur, “Physics of Semiconductor Devices,” Prentice Hall
3. Thomas L. Floyd, David M. Buchla, Electronics Fundamentals: Circuits, Devices

& Applications, 8th Edition, Pearson education, 2014.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time
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DISCIPLINE SPECIFIC CORE COURSE — 18: Control Systems (INDSC6C)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits Credit distribution of the Eligibility Pre-
title & course criteria requisite
Code Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Control 04 03 - 01 Class XIl passed | Engineeri
Systems with Physics + | ng
(INDSC6C) Mathematics/A | Mathema
pplied tics
Mathematics +
Chemistry/
Computer
Science/Inform
atics Practices

Learning Objectives
The Learning Objectives of this course are as follows:

e To study how to interpret and apply block diagram representations of control
systems and design PID controllers based on empirical tuning rules

e To help the students understand and practice feedback and feed-forward control
architecture and discuss the importance of performance, robustness and stability
in control system design

e To teach about how to solve the steady state and transient analysis of a system for
standard inputs

e Introduce students how to compute stability of linear systems using the Routh array
test and use this to generate control design constraints

e To teach students the use Evans root locus techniques in control design for real
world systems

Learning outcomes
The Learning Outcomes of this course are as follows:
e Interpret and apply block diagram representations of control systems and design
PID controllers based on empirical tuning rules
e Define and explain feedback and feed-forward control architecture and discuss the
importance of performance, robustness and stability in control system design
e Solve the steady state and transient analysis of a system for standard inputs
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e Compute stability of linear systems using the Routh array test and use this to
generate control design constraints

e Use Evans root locus techniques in control design for real world systems

e Compute gain and phase margins from Bode diagrams and Nyquist plots and
understand their implications in terms of robust stability

SYLLABUS OF DSC-18

UNIT-1 (11 hours)
Introduction to Control System: Introduction of open loop and closed loop control
systems, mathematical modelling of physical systems (Electrical, Mechanical),
derivation of transfer function, Armature controlled and field controlled DC
servomotors, block diagram representation & signal flow graph, reduction technique,
Mason’s Gain Formula, effect of feedback on control systems.

UNIT -2 (11 hours)
Time Domain Analysis: Time domain performance criteria, transient response of first,

second, steady state errors and static error constants, performance indices.

Concept of Stability: Asymptotic stability and conditional stability, Routh — Hurwitz

criterion, relative stability analysis, Root Locus plots and their applications.

UNIT-3 (12 hours)
Frequency Domain Analysis: Frequency Domain Analysis: Correlation between time
and frequency response, Polar plots, frequency domain specifications, Logarithmic
plots (Bode Plots), gain and phase margins, Nyquist stability criterion, relative stability
using Nyquist criterion.

UNIT-4 (11 hours)
State Space Analysis: Definitions of state, state variables, state space, representation
of systems, Solution of time invariant, homogeneous state equation, state transition
matrix and its properties.

Controllers and Compensation Techniques: Basic Control Actions: Proportional,
Integral and Derivative controls, response with P, Pl and PID Controllers, Basic concept
of compensation, Lag, Lead and Lag-Lead networks.

Practical component: (30 hours)

1. To study characteristics of :
a. Synchro transmitter receiver
b) Synchro as an error detector
To study position control of DC motor
To study speed control of DC motor
To find characteristics of AC servo motor
To study time response of type 0,1 and 2 systems
To study frequency response of first and second order systems

uhkhwn e
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To study time response characteristics of a second order system.

To study effect of damping factor on performance of second order system
To study frequency response of Lead and Lag networks.

Study of P, Pl and PID controller.

L PN

Essential/recommended readings

1. J. Nagrath& M. Gopal, Control System Engineering, New Age
International, 2021, 7th Edition.

2. K. Ogata, Modern Control Engineering, Prentice Hall of India, 2015, 5th
Edition.

3. B. C. Kuo , “Automatic control system”, Prentice Hall of India, 2010, 9th
Edition.

4. B.S. Manke, Linear Control Systems, Khanna Publishers, Delhi, 7th Edition.

Suggestive readings

1. N.K Jain, Automatic Control System Engineering, DhanpatRai
Publication, 2019, Standard Edition.

2. Veenadevi S V and Sujatha Hiremath, Control System, | K
International Publishing House Pvt Ltd, 2022.

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVES (DSE) COURSES OFFERED BY THE
DEPARTMENT

DISCIPLINE SPECIFIC ELECTIVE COURSE : Artificial Intelligence (INDSE6A)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits | Credit distribution of the | Eligibility Pre-
Code course criteria requisite
Lecture | Tutorial | Practical of the
/ course
Practice (if any)
Artificial 04 03 - 01 Class Xl | Class XIl
Intelligence passed with | Mathem
(INDSE6A) Physics + | atics,
Mathematics | Any
/Applied program
Mathematics | ming
+ Chemistry / | language
Computer
Science/Infor
matics
Practices

Learning Objectives
The Learning Objectives of this course are as follows:

To realize the significance of Artificial Intelligence and expert systems in today"s era
To study neural networks and become able to design neural network based
algorithms

To study fuzzy logic and use it as an alternative tool for modeling.

To study genetic algorithms and learn about optimizing solutions using genetic
algorithms

Become able to apply the knowledge of artificial control tools to any control
application

To be able to work with imprecise and uncertain solution data for solving problems.

Learning outcomes
The Learning Outcomes of this course are as follows:

Realize the significance of Artificial Intelligence and expert systems
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Learn the neural network algorithms, modeling using fuzzy logic and optimizing
solutions using genetic algorithms

Apply the knowledge of artificial control tools to any control application

Work with imprecise and uncertain solution data for solving problems

SYLLABUS OF DSE

UNIT-1 (12 hours)
The concept and importance of Artificial Intelligence, human intelligence vs machine
intelligence, General concept of knowledge, Acquisition, Knowledge representation
and organization, Expert systems: advantages, disadvantages, Expert system
architecture, functions of various parts, mechanism and role of inference engine, Role
of expert systems in instrumentation and control.

UNIT-2 (11 hours)
Neural Networks: Biological Neural-system, Mathematical Models of Neurons, ANN
architecture, Artificial neuron models, Types of activation functions, Learning rules,
Learning Paradigms-Supervised, Unsupervised and Reinforcement Learning, ANN
training algorithms perceptron, training rules, Delta, Back Propagation Algorithm,
parameters in BPN, Hopfield Networks, Recurrent networks, Associative Memories,
Applications in identification, optimization, pattern recognition etc.

UNIT-3 (11 hours)
Fuzzy Logic: Introduction to Fuzzy Logic, Classical and Fuzzy Sets, Membership
Function, Fuzzy rule generation. Operations on Fuzzy Sets: Compliment, Intersections,
Unions, Combinations of Operations, Approximate reasoning, Aggregation, Fuzzy logic
modeling and control, fuzzification, inferencing and defuzzification, Linguistic
Variables, Arithmetic Operations on Intervals & Numbers. Applications of Fuzzy Logic
in process Control and motion control.

UNIT-4 (11 hours)
Genetic Algorithm: An Overview: Introduction and concept as a process modeling
tool, creation of off-springs, encoding, fitness function, reproduction, cross over,
insertion, deletion and mutation scaling, Fitness, Implementation of Genetic
algorithm, applications.

Hybrid Systems: Introduction to Neuro-fuzzy systems, Fuzzy-Expert system, Fuzzy-GA
systems.

Practical component: (30 hours)

Implementation of perceptron learning model
Pattern recognition using Hopfield network
Identification using associative memories
Implement fuzzy logic operations on fuzzy sets

W e
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Implement conversion of given crisp temperature into its equivalent fuzzy
variable

Implement conversion of error into its equivalent fuzzy variable

Design model of fuzzy logic PID controller

Design fuzzy logic based temperature control system

Design fuzzy logic based washing machine/aircraft landing system

Essential/recommended readings

1.

Ross Timothy. J, Fuzzy logic with Engineering Applications, McGraw Hill, New
York, 3rd Edition.

Hagan M.T , Demuth H.B, Beale M.H, Neural Network Design, PWS Publishing
Company, Thomson Learning, 1st Edition.

N.P.Padhy, Artificial Intelligence and Intelligent Systems, Oxford University
Press, 1st Edition.

Rajasekaran S., VijayalakshmiPai G. A., Neural Networks, PHI Learning Pvt. Ltd.,
2003, 1st Edition.

Suggestive readings

1.

2.

Klir George J , Yuan B, Fuzzy Sets and Fuzzy Logic Theory and Applications,
Prentice Hall PTR, 1st Edition.
J. Nilsson, “Artificial Intelligence: A new Synthesis”, Elsevier Publishers.

Note: Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC CORE COURSE: Process Control Dynamics (INDSE6B)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Science/Infor
matics
Practices

Course Credits Credit distribution of the Eligibility Pre-
title & course criteria requisite of
Code Lecture | Tutorial | Practical/ the course
Practice (if any)
Process 04 03 - 01 Class Xll | Control
Control passed  with | Systems
Dynamics Physics + | and
(INDSE6B) Mathematics/ | Mathemati
Applied cs
Mathematics+
Chemistry /
Computer

Learning Objectives
The Learning Objectives of this course are as follows:

e To study about the importance and application of good instrumentation system
for the efficient design of process control loops for process engineering plants
e To teach students about the basic elements of process control including
analysis, tuning and design of the control system using tools of differential
equations and transfer functions, with the specific focus on PID control strategy
e To help students understand and discuss about the major issues in the control
applications in chemical engineering processes with specific attention to reactor
and distillation units
e To study additional techniques of frequency response for robust design based
on stability margins. Also, to explore other advanced control strategies currently
used in the process industries

Learning outcomes
The Learning Outcomes of this course are as follows:
e Understand the importance and application of good instrumentation system
for the efficient design of process control loops for process engineering plants

e Know about the basic elements of process control including analysis, tuning
and design of the control system using tools of differential equations and
transfer functions, with the specific focus on PID control strategy
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e Interpret the major issues in the control applications in chemical engineering
processes with specific attention to reactor and distillation units

e Understand additional techniques of frequency response for robust design
based on stability margins. Also, to explore other advanced control strategies
currently used in the process industries

SYLLABUS OF DSE

UNIT-1 (12 hours)
Introduction: Dynamics of Processes, Dead time processes, Inverse response
behaviour of processes, Dynamic Behaviour of first and second order systems.
Interacting and non-interacting Systems. Batch & Continuous Process, concept of self-
regulation, Controller Principle, discontinuous, continuous and composite controller
modes/actions (P, I, D, Pl, PD and PID), Pneumatic, Hydraulic, Electronic controllers.
Need for controller tuning.

UNIT -2 (11 hours)
Controls: Cascade control, Selective control, Ratio Control, Split range control, feed
forward control, Feed forward combined with feedback control, Inferential Control,
dead time and inverse response compensators, selective control, Adaptive control,
Examples from Distillation columns, Chemical Reactors, Heat Exchangers and Boiler.

UNIT-3 (11 hours)
Discrete-State process control: Variables, process specification and event sequence
description, Sampling and reconstruction, Transform analysis of sampled-data
systems: z transform and its evaluation, inverse z transform, pulse transfer function,
stability analysis in z-plane, implementation of digital controller. PLC Block Diagram,
Scan cycle, memory organization, addressing, programming.

UNIT-4 (11 hours)
Converters and Actuators: I/P, P/l converters, Final control elements, Pneumatic and
electric actuators. Types of control valves, Valve positioner and its importance,
Inherent and Installed characteristics of control valves.

Practical component: (30 hours)
1. Study of PID controller response and it"s tuning
2. Study of ON-OFF and Proportional controller responses on temperature
loop.

Analysis of Flow loop/Level loop/Temperature loop/Pressure loop.
Tuning of controllers on a pressure loop.

Control valve characteristics with and without positioner.

Study of cascade control

Study of ratio control/selective control

Study of feed forward control

®Now kAW
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9.

10.

Study of pneumatic/ hydraulic controllers
Problem solving/Ladder Programming in PLC.

Essential/recommended readings

Note:

Eckman. D.P, Automatic Process Control, Wiley Eastern Ltd., New Delhi, 1993,
Original Edition.

Johnson C.D., Process Control Instrument Technology, Prentice Hall Inc. 1988,
7th Edition.

Bequette B. W., Process Control Modelling, Design and Simulation, PHI
Learning, Original Edition.

Ogata K., Discrete Time Control Systems, Pearson Education, 2nd Edition.

Kuo B. C., “Automatic control system”, Prentice Hall of India, 2010, 9th Edition.
Nagrath |. J. and Gopal M., Control System Engineering, New Age
International,2021, 7th Edition.

Stephanopoulis G., Chemical Process Control, Prentice Hall of India, New Delhi,
1990, Original Edition.

Liptak B.G., Instrument Engineers Handbook, Process Control, Chilton Book
Company, 3rd Edition.

Suggestive readings

Harriott P., Process Control, Tata McGraw Hill, Edition 1972.

. Anderson N.A., Instrumentation for Process Measurement and Control,

Chilton company 1980, 3rd Edition.

Pollard A., Process Control, Heinemann educational books, London, 1971,
Original Edition.

Smith C.L. and Corripio A. B., Principles and Practice of Automatic Process
Control, John Wiley and Sons, New York, 2nd Edition.

. Shinskey, Process Control Systems, McGraw Hill, Singapore, 1996, 4th Edition.

Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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DISCIPLINE SPECIFIC ELECTIVE COURSE: Research Methodology (INDSE6C)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course Credits | Credit distribution of the course | Eligibility Pre-
title & Lecture | Tutorial | Practical/ | criteria requisite
Code Practice of the
course
(if any)
Research 04 03 - 01 Physics + | Elementa
Methodol Mathematics | ry
ogy /Applied Statistics
(INDSE6C) Mathematics
/ Biology +
Chemistry /
Computer
Science/Infor
matics
Practices

Learning Objectives

The Learning Objectives of this course are as follows:

* To understand some basic concepts of research and its methodologies
* To select and define appropriate research problem and parameters

e To write a research report and thesis

Learning outcomes
The Learning Outcomes of this course are as follows:
e Acquire the basic knowledge of quality concepts and techniques for quality
improvement
® Learn to use various control charts for improving the quality of products
e Describe and compare the different sampling plans and methods
e Understand the concepts of reliability

SYLLABUS OF DSE

Unit -1 (12 hours)
Introduction and Design of research : Meaning, Objectives and Importance of
Research, Types of research, need and purpose of research, approaches to research,
components of the research problem, criteria for selecting the problem, necessity of
defining the problem.
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Unit -2 (10 hours)
Importance of literature review in defining a problem, Critical literature review —
Identifying gap areas from literature review - Development of working hypothesis,
various tools for literature survey-Searching journals, metrics of Journals, e book,
monograph, patents, Citations, Intellectual Property Rights.

Unit -3 (12 hours)
Data Collection and Analysis: Observation and Collection of data - Methods of data
collection — Modeling, Mathematical Models for research, Sampling Methods- Data
processing and Analysis strategies. Data Analysis with Statistical Packages —
Hypothesis-testing, Sampling, Sampling Error, Statistical Methods/Tools - Measures of
Central Tendency and Variation, Test of Hypothesis- z test, t test, F test, ANOVA, Chi
square, correlation and regression analysis, Error Estimation.

Unit-4 (11 hours)
Writing Research Articles and Thesis: Data Presentation- Types of tables and
illustrations, Guidelines for writing the abstract, introduction, methodology, results
and discussion, conclusion sections of a manuscript. References — Styles and methods,
Citation and listing system of documents. Ethical considerations in Research,
precautions in preparing report, plagiarism

Practical component: (30 hours)
Use latest software package like SPSS/any similar, to conduct experiments based on:

Measures of central tendency
Normal distribution

Chi square test

T test

Z-test

bk wnN e

Essential/recommended readings

1. Ranjit Kumar, Research Methodology, A step by step guide for beginners, SAGE
Publications (2015)

2. D. C. Montgomery, Introduction to Statistical Quality Control, 8th edition, John
Wiley and sons (2019).

3. Leedy, P. D. and Ormrod, J. E., 2004 Practical Research: Planning and Design,
Prentice Hall.

4. C.R Kothari, Research Methodology: Methods and Techniques, New Age
International Publishers (2015)

Suggestive readings
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1. Prabhat Pandey, Meenu Mishra Pandey, Research Methodology: Tools and

Techniques, Bridge Center (2015)
2. S.P Gupta, Statistical Methods, 46th edition, Sultan Chand & Sons (2021)

Note: Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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COMMON POOL OF GENERIC ELECTIVES (GE) COURSES OFFERED BY THE
DEPARTMENT

GENERIC ELECTIVE : Standardization and Quality Control (INGE6A)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits | Credit distribution of the | Eligibility Pre-
Code course criteria requisite
Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Standardization | 4 3 - 1 Class Xl | Probabilit
and Quality passed with | yand
Control Mathematics/ | Statistics
(INGEG6A) Applied
Mathematics
+ Biology/
Computer
Science/Infor
matics
Practices

Learning Objectives
The Learning Objectives of this course are as follows:

e Tointroduce the basic concepts of Total Quality Management.
To enable the student on how to apply various Statistical Process Control (SPC)
techniques to ensure the quality level of products.

e To understand the significance of Control Charts and Acceptance sampling in
modern quality control systems.

e To make students learn the national and international quality assurance
standards.

Course Learning Outcome
The Learning Outcomes of this course are as follows:

e Apply the principles and techniques of Total Quality Management in improving
guality practices within an industrial or service organization
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e Use statistical process control (SPC) techniques such as pareto charts, control
charts and cause-effect diagrams recognized throughout industries to ensure
the quality level of products

e Understand the role of Acceptance Sampling (AS) in modern quality control
systems

e Develop an understanding of national and international quality assurance
standards such as ISO 9000 and 14001

SYLLABUS OF GE
Unit-1 (11 hours)

Quality Concepts: Meaning of Quality, Dimensions of Quality, Quality Approaches-
Deming's Approach, Juran's Approach, Difference between Inspection, Quality Control
and Quality Assurance, Evaluation of Quality control, Quality Improvement
Techniques-Quality Circles, Kaizen, Six Sigma.

Unit-2 (12 hours)

Quality Control: Graphical and Tabular representation of data, Measures of Central
Tendency, Measures of Dispersion, Random Variables, Chance and assignable causes
of variation, Quality Control Tools-Histogram, Pareto Chart, Cause-Effect Diagram,
Control Charts. Control Chart for variables (X-bar & R), Control limits, Warning Limits,
Process Capability, Sample Size and Sampling Frequency, Sensitizing rules for Control
Charts, Control Chart for Attributes (p, np, c).

Unit-3 (11 hours)

Acceptance Sampling: Advantages and Disadvantages of Sampling, Types of Sampling,
Lot formation, Principle of acceptance sampling, OC curve, Producer’s and consumer’s
risk, Acceptable Quality Level, Lot Tolerance Percentage Defective, Sampling plans:
single, double, Average outgoing Quality, AOQL.

Unit-4 (11 hours)

ISO 9001-2000 & 14000 Series of Standards: History and Evolution of ISO 9000 Series,
Importance and overview of ISO 9000- 1998 Series standards, structure of ISO 9000-
2000 Series standards, clauses of ISO 9000 series standards and their interpretation
and implementation, quality system documentation and audit. Environmental
management concepts, and requirement of 1ISO 14001, benefits of environmental
management Systems.

Practical component: (30 hours)

Use latest statistical software package like SPSS to conduct experiments based on:
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1
2
3
4
5
5
6

. Descriptive statistics

. Histogram

. Pareto Chart

. Control charts for variables
. Control charts for attributes
. OC curve

.AOQ curve

Essential/recommended readings

1.

D. C. Montgomery, Introduction to Statistical Quality Control, John Wiley and
sons, 6th edition, 2008.

Subburaj Ramasamy, Total Quality management, Tata McGraw Hill, 2 nd
Edition, 2012

E. L. Grant & R.S. Leavenworth-Statistical Quality Control, 7th Edition, 2000.
Kaoru Ishikawa-Guide to Quality Control, Asian Productivity Organization,
Series, 1986

Suggestive readings

Note:

1.

M. S. Mahajan, Statistical Quality Control, 1st Edition, Dhanpat Rai Publishing
Co Pvt Ltd (2016).

. Ranjit Kumar, Research Methodology, A step by step guide for beginners, SAGE

Publications (2015)

. Prabhat Pandey, Meenu Mishra Pandey, Research Methodology: Tools and

Techniques, Bridge Center (2015)
S.P Gupta, Statistical Methods, 46th edition, Sultan Chand & Sons (2021)

Examination scheme and mode shall be as prescribed by the Examination
Branch, University of Delhi, from time to time.
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GENERAL ELECTIVE COURSE : Wireless Networks (INGE6B)

CREDIT DISTRIBUTION, ELIGIBILITY AND PRE-REQUISITES OF THE COURSE

Course title & | Credits Credit distribution of the Eligibility | Pre-
Code course criteria requisite
Lecture | Tutorial | Practical/ of the
Practice course
(if any)
Wireless 04 03 - 01 Class Xl | Mathemati
Networks passed cs in class
(INGE6B) with Xl and
Mathema | digital
tics/Appli | communic
ed ation
Mathema
tics/ +
Computer
Science/|
nformatic
3

Learning Objectives
The Learning Objectives of this course are as follows:

To understand the concept about Wireless networks, protocol stack and standards
To understand and analyze the network layer solutions for Wireless networks

To study about fundamentals of 3G Services, its protocols and applications

To have in depth knowledge on internetworking of WLAN

To learn about evolution of 4G and 5G Networks, its architecture and applications

Learning outcomes
The Learning Outcomes of this course are as follows:

e Conversant with the latest 3G/4G networks and its architecture
e Design and implement wireless network environment for any application using
latest wireless protocols and standards
e Ability to select the suitable network depending on the availability and requirement
e Implement different type of applications for smartphones and mobile devices with
latest network strategies
SYLLABUS OF GE
UNIT-1 (12 hours)
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WIRELESS LAN

Introduction-WLAN technologies: Infrared, UHF narrowband, spread spectrum -IEEE
802.11: System architecture, protocol architecture, physical layer, MAC layer, 802.11b,
802.11a — Hiper LAN, BRAN (Broadband Radio Access Networks), HiperLAN2
Bluetooth: Architecture, Radio Layer, Baseband layer, Link manager Protocol, security
IEEE 802.16-WIMAX: Physical layer, MAC, Spectrum allocation for WIMAX.

UNIT-2 (11 hours)
MOBILE NETWORK LAYER

Introduction - Mobile IP: IP packet delivery, Agent discovery, tunneling and
encapsulation, IPV6- Network layer in the internet- Mobile IP session initiation
protocol - mobile ad-hoc network: Routing, Destination Sequenced distance vector,
Dynamic source routing

UNIT-3 (11 hours)
MOBILE TRANSPORT LAYER

TCP enhancements for wireless protocols - Traditional TCP: Congestion control, fast
retransmit/fast recovery, Implications of mobility - Classical TCP improvements:
Indirect TCP, Snooping TCP, Mobile TCP, Time out freezing, Selective retransmission,
Transaction oriented TCP - TCP over 3G wireless networks.

UNIT-4 (11 hours)
4G NETWORKS

Introduction — 4G vision — 4G features and challenges - Applications of 4G — 4G
Technologies: Multicarrier Modulation, Smart antenna techniques, OFDM-MIMO
systems, Adaptive Modulation and coding with time slot scheduler, Cognitive Radio.

5G NETWORKS
Introduction — 5G vision — 5G features and challenges - Applications of 5G — 5G
Technologies

Practical component: (30 hours)

Program in NS 3 to connect WIFI TO BUS(CSMA)

Program in NS 3 to create WIFI SIMPLE INFRASTRUCTURE MODE
Program in NS 3 to create WIFI SIMPLE ADHOC MODE

Program in NS 3 to connect WIFI TO WIRED BRIDGING

Program in NS 3 to create WIFI TO LTE(4G) CONNECTION
Program in NS3 for CREATING A SIMPLE WIFI ADHOC GRID
Introduction to GSM Architecture

NoUewNR

Essential/recommended readings
1. Wireless Communication and Networks, Second Edition, Williant Stallings.
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. Erik Dahlman, Stefan Parkvall, Johan Skold and Per Beming, "3G Evolution HSPA
and LTE for Mobile Broadband”, Second Edition, Academic Press, 2008.

. Anurag Kumar, D.Manjunath, Joy kuri, “Wireless Networking”, First Edition,
Elsevier 2011.

. Simon Haykin, Michael Moher, David Koilpillai, “Modern Wireless
Communications”, First Edition, Pearson Education 2013

Suggestive readings
1. Jochen Schiller, “Mobile Communications”, Second Edition, Pearson Education

2012.

2. Vijay Garg, “Wireless Communications and networking”, First Edition, Elsevier

2007.

Note: Examination scheme and mode shall be as prescribed by the Examination

Branch, University of Delhi, from time to time.

VW

REGISTRAR

249



