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SE Semester - 111

Evaluation Scheme

Teaching Scheme ; Credits
Theory Practical | Total
Name of the Course Group | Theory | Tutorial | Practical ESE
Hrs / Hrs / Hrs / Total | ISE ESE ICA
week week week
Solid State Devices & Circuits-I (TH) D 3 1 4 20 80 100 4
Electrical Circuits and Machines (TH) B 3 3 20 80 100 3
Digital Techniques & Applications (TH) D 3 1 4 20 80 100 4
gzglic;?gg; ?’ﬁ}%ces & Instrumentation D 3 3 20 30 100 3
Communication Systems-I (TH) D 3 3 20 80 100 3
Soft Skills - 111 C 1 2 3 50 50 2
Electrical Circuits and Machines (LAB) B 2 2 50 50 1
Solid State Devices & Circuits-1 (LAB) D 2 2 25 25(PR) 50 1
Communication Systems-I (LAB) D 2 2 25 25(PR) 50 1
Digital Techniques & Applications (LAB) D 2 2 25 25(PR) 50 1
Total 16 2 10 28 100 | 400 175 75 750 23

ISE: Internal Sessional Examination

ESE: End Semester Examination

ICA: Internal Continuous Assessment




SE Semester - 1V

Evaluation Scheme

Teaching Scheme . Credits
Theory Practical Total
Name of the Course Group | Theory | Tutorial
Practical
Hrs / Hrs / Total ISE ESE ICA ESE
Hrs / week
week week
Engineering Mathematics-II1 (TH) A 3 1 4 20 80 100 4
Solid State Devices & Circuits-1I (TH) D 3 1 4 20 80 100 4
Microprocessors (TH) D 3 3 20 80 100 3
Linear Integrated Circuits (TH) D 3 3 20 80 100 3
Network Analysis & Synthesis (TH) D 3 3 20 80 100 3
Computer Programming-II (LAB) B 1 2 3 50 50 2
Linear Integrated Circuits (LAB) D 2 2 50 50 1
Solid State Devices & Circuits-II (LAB) D 2 2 25 25(PR) 50 1
Network Analysis & Synthesis (LAB) D 2 2 25 25(PR) 50 1
Microprocessors (LAB) D 2 2 25 25(PR) 50 1
Total 16 2 10 28 100 400 175 75 750 23

ISE: Internal Sessional Examination

ESE: End Semester Examination

ICA: Internal Continuous Assessment




Solid State Devices & Circuits- I

COURSE OUTLINE

Course Title Short Title Course Code
Solid State Devices & Circuits- I SSDC-1
Course Description:

This course includes semiconductor-based devices such as diodes, bipolar
transistors, FETs, and related components. This course is designed to introduce to the
students to the basic principles and applications of semiconductor devices. It includes
semiconductor physics and semiconductor diodes, fundamentals, BJT, FET, MOSFET
(operation & characteristics), frequency response of B]JT and FET. This course provides
instruction in the theory and application of solid state devices in the electronics industry.
Emphasis is placed on the physical characteristics and uses of solid state devices.

Hours / Week No. of Weeks Total Hours Semester Credits
Lecture
03 14 42
04
Tutorial 01 14 14
Prerequisite Course(s): Knowledge of Elements of Electronics Engineering
COURSE CONTENT
Solid state Devices and Circuits-I Semester-I
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Tutorial: 1 hour / week Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-I: Introduction to Semiconductor No of Lect. - 9, Marks: 16

a) Intrinsic and Extrinsic Semiconductor - Concept of Doping, N type Semiconductor, P
type semiconductor.

b) Conduction Mechanism - Drift and Diffusion Current, Carrier Concentration after
doping (N and P type material).

¢) Law of mass action.

d) Introduction to Diode application - Voltage Multiplier circuit, Analysis of half wave
rectifier & full wave rectifier. Analysis of Full wave rectifier with capacitor filter.

Unit-II: Introduction to BJT Biasing No of Lect. - 9, Marks: 16

a) Concept of DC and AC Load line.
b) Introduction to biasing, Need of biasing, Different biasing circuit (Fixed bias,
collector- base bias, Voltage divider bias), Stability factor.




Bias Compensation technique - Bias Compensation technique using Diode and
Thermistor.

d) Small Signal model of BJT- Hybrid parameter model of B]JT for Low frequency
analysis, Derivation for Av, Ai, Ri, & Ro using Exact and Approximate analysis in
terms of H parameter for CE amplifier.

e) Exact and Approximate analysis for all Configurations, Conversion formulae for CE,
CC.

f) Millers Theorem and its Dual.

Unit-1III: Introduction to FET No of Lect. - 8, Marks: 16

a) Symbol, Construction Principle of operation, V-1 and Transfer Characteristics for N &
P channel FET.

b) FET Parameter.

c) Biasing of FET, Different biasing methods.

d) Analysis of Voltage divider biasing method (Analytical and Graphical method).

e) Small Signal model of FET, CS, CG& CD amplifier.

f) FET as an amplifier CS (Bypass and Un bypassed excluding rd).

Unit-1V: Introduction to MOSFET No of Lect. - 8, Marks: 16

a) MOSFET - Symbol, Types of MOSFET - Depletion and Enhancement type MOSFET (N
channel & P channel).

b) Construction, Operation, & V-I characteristics of MOSFET.

c) MOSFET biasing - Types of Depletion & enhancement MOSFET biasing.

d) MOSFET as amplifier.

Unit-V: Cascade Amplifier and Frequency No of Lect. - 8, Marks: 16
response of BJT

a) Multistage amplifier - Need of multistage amplifier, multistage amplifier with
combination of different configuration (CE-CE, CE-CB).

b) Concept of frequency response of BJT, B.W. of Single stage and cascaded amplifier.

c) Square wave Testing - Derivation for FL & Fu of Square wave testing of an amplifier.

d) Concept of Capacitor in Frequency response - Effect of coupling, bypass capacitor and

junction capacitor on frequency response of BJT.

Reference Books:

1.

R. Boylestad, L. Nashelsky “Electronics Devices and Circuit Theory”, 10t Edition,
Pearson, 2009.

S. Salivahanan, N. Sureshkumar and A. Vallavaraj, “Electronics Devices and
Circuits”, Tata McGraw Hill, 3rd Edition, 2009.

S. C. Sarkar, “Electronics Devices and Circuits-1” Everest Publishing House, The
Millennium 12t enlarged and revised Edition, 2001.

T. Floyd, “Electronics Devices” conventional current version, 7t Edition,
Pearson, 2008.

D. Cheruku, B. Krishna, “Electronics Devices and Circuits”, 2nd Edition, Pearson,
2012.

J. Miillman, C. Halkias, “Integrated Electronics”, Tata McGraw Hill, 1st Edition,
1991.



Electrical Circuits and Machines

COURSE OUTLINE
Course Title Short Title Course Code
Electrical Circuits and Machines ECM

Course Description:

The course considers the basic principles of electrical machines. In this course we
will introduce some of the basic concepts and terminology that are used in modern
electrical engineering. The students can use this knowledge to analyze electrical networks,
D.C. machines, A.C. machines & transformer etc.

Hours / Week | No. Of Weeks Total Hours Semester Credits
03 14 42 03

Lecture

Prerequisite Course(s): knowledge of Elements of Electrical and Electronics Engineering.

COURSE CONTENT
Electrical Circuits and Machines Semester-III
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE): 80 Marks
Paper Duration (ESE) : 03 Hours

Internal Sessional Exam (ISE) : 20 Marks

Unit-I: Three phase circuits & A.C. circuits No of Lect. - 9, Marks: 16

a) Thevenin’s, Norton’s theorem'’s application for A.C. network.
b) Three phase circuit power measurement (Star and Delta load).
c) Single watt meter, two Watt meter method.

d) Active, reactive, apparent power and power factor.

Unit-II: DC Machines No of Lect. - 9, Marks: 16

a) DC machine construction.

b) EMF equation of Generator, working principle (series & shunt).
¢) Motor working principle; back EMF (series & shunt).

d) Torque equation and speed equation of motor.

e) Characteristics, losses and power stages of generator & motor.
f) Necessity of starter (3-point starter).



Unit-III: Single phase & three phase transformers No of Lect. - 8, Marks: 16

a) Transformers construction, EMF equation, working Principle: 1¢ and 3¢.
b) Transformer phasor diagram no load & on load.

c¢) C.T,P.T. & Auto-transformer.

d) Open circuit and short circuit tests, Efficiency and regulation.

Unit-1V: Synchronous Machines No of Lect. - 8, Marks: 16

a) Alternator construction, principle of operation and EMF equation.
b) Principle of operation of synchronous motor.

c) Synchronous Motors on load with different excitation.

d) Explain hunting in synchronous motor.

Unit-V: Induction Motors No of Lect. - 8, Marks: 16

a) Three phase .M. construction.

b) Principle of working of three-phase L.M.

c) Slip, torque equation (Ts: & Tmax) & torque - slip characteristics.
d) Types of starters (DOL, star-delta, auto-transformer).

e) Single phase Induction motors

f) Special machines (stepper motor, servo motor, universal motors) working, data
analysis and application.

Reference Books:

1.

B. Theraja, A. Theraja, “A Text book of Electrical Technology- Vol-1",S. Chand, 1st
Edition, 2010.

B. Theraja, A. Theraja, “A Text book of Electrical Technology- Vol-I1”, S. Chand, 1st
Edition, 2010.

V N Mittle/ Arvind Mittal, “Basic Electrical Engineering”, McGraw Hill Companies,
2nd Edition.

H. Cotton, “Electrical Technology”, CBS Publication, 7t Edition.



Digital Techniques and Applications

COURSE OUTLINE

Course Title Short Title Course Code

Digital Techniques and Applications DTA
Course Description:

This course provides an introduction to digital electronics & its applications covering
different types of codes, Boolean laws, SOP and POS form, k-map technique, arithmetic
circuits such as adder, substractor, Multiplexer, Demultiplexer and their applications,
different types of flip-flops and their applications, sequential circuits such as ripple counter,
synchronous counter, Mod-n counter, shift resister and its applications. Logic families TTL,
MOS and its interfacing. This course is designed to give a broad understanding of the
principles of Digital Techniques and its applications.

Hours / Week No. of Weeks Total Hours Semes.ter
Lecture Credits
03 14 42
04
Tutorial 01 14 14
Prerequisite Course(s): Knowledge of Basic gates and semiconductor devices.
COURSE CONTENT
Digital Techniques and Applications Semester-I
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Tutorial: 1 hour / week Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks

Unit-I: Codes and Boolean algebra No of Lect. - 9, Marks: 16

a) Introduction to Number Systems.

b) Representation of signed numbers.

c) Classification of Binary codes. BCD codes, Excess -3 codes, Gray codes, ASCII codes,
Hamming code and pulsed operation of logic gates.

d) Boolean algebra, reducing Boolean expressions, SOP form, POS form, Minterm,
Maxterm.

e) Simplification of Boolean function using K-map method and don’t -care condition.



Unit-II: Combinational Logic Circuits No of Lect. - 9, Marks: 16

a) Half and Full adder/ Substractor Circuits.
b) IC 7483 parallel adder, BCD adder, 1bit / 2 bit’s digital comparator.
c) Code converters: - binary to gray, BCD to Excess-3, BCD to 7 Segment
d) Multiplexer, De-multiplexer, decoder and their Applications.
Unit-1II: Sequential Circuits and Shift Register. No of Lect. -9, Marks: 16
a) Classification of Sequential Circuits.
b) Latches and Edge triggered Flip-Flops:- SR, JK, T, D, Master Slave JK flip-flop and their
application.
c) Excitation table, conversion of Flip- Flops.
d) Shift Register: - Definition, different types and their operation.
e) 4-bit bidirectional Shift register, 4-bit universal shift Register.
f) Application of shift Register: - ring counter, twisted ring counter.
Unit-IV: Counters and Clocked sequential circuits. No of Lect. - 9, Marks: 16
a) Design Ripple and MOD-N counters using Flip- Flops.
b) Design 4 bit UP/DOWN Ripple counter.
c) Design synchronous and MOD- N counters using Flip- Flops.
d) Synchronous sequential Machine.
e) Design Synchronous sequential circuits.
Unit- V: Logic Families No of Lect. - 9, Marks: 16
a) Characteristics of digital ICs.
b) Operation of TTL NAND gate, totem - pole, open collector output, wired AND,
unconnected inputs.
c) CMOS inverter, NAND, NOR gate, unconnected inputs, wired logic, open drain output.
d) Interfacing of CMOS to TTL and TTL to CMOS.
e) Tri-State logic.
f) Comparison of different logic families.

Reference Books:

1. A.Kumar, “Fundamentals of Digital Circuits”, PHI, 2nd Edition, 2011.

2. R.]Jain, “Modern Digital Electronics”, Tata McGraw Hill, 4t Edition, 2010.

3. Leach, Malvino, “Digital Principles and Applications”, Tata McGraw Hill, 5t
Edition, 2002.

4. ]. Wakerly, “Digital Design Principles and Practices”, Pearson 2nd Edition, 2009.

5. R. Tocci, “Digital Systems Principles and Applications”, Pearson 2rd Edition, 2002.



Component Devices & Instrumentation Technology

COURSE OUTLINE
Course Title Short Title Course Code
Component Devices & Instrumentation Technology CDIT

Course Description:

This course provides an introduction to different devices used in instrumentation &
electronics engineering covering types of errors in measurement, different analog and
digital instruments such as voltmeter, current meter, ohm meter, recorders,
instrumentation amplifier and function generator, AC and DC bridges, study of different
transducers like temperature, humidity, flow, pyrometer, piezoelectric and phototransistor
and basic of printed circuit board designing.

Hours / Week | No. of Weeks Total Hours Semester Credits
03 14 42 03

Lecture

Prerequisite Course(s): Knowledge of Physics and Elements of Electrical & Electronics
Engineering.

COURSE CONTENT
Component Devices & Instrumentation Technology Semester-III
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-I: Measurement, Error and Display device No of Lect. - 8, Marks: 16

a) Definition of different term: Accuracy, precision, sensitivity, resolution, Significant
figures.

b) Errors: gross error, systematic error, random error, limiting errors.

c) Statistical Analysis.

d) Permanent magnet moving coil mechanism (PMMC).

e) DCammeter and DC volt meter.

f) Series and shunt type of ohmmeter.

Unit-1II: Electronic instruments No of Lect. - 8, Marks: 16

a) Digital multi-meter.

b) Types of DVM: Linear Ramp type, Integration, Dual slope integration and successive
approximation.

c) Recorders: Galvanometric, potentiometer, magnetic recorder.



d) Designing of Instrumentation amplifier.
e) Basic Standard Sine Wave Generator, Function generator block diagram.

Unit-1II: Bridges and their applications No of Lect. - 9, Marks: 16

a) Wheatstone bridge.

b) Kelvin Bridge and Kelvin’s double bridge.
¢) General form of AC Bridge.

d) Maxwell Bridge, Hay Bridge.

e) Schering Bridge.

f) Wien Bridge & Wagner ground connection.

Unit-IV: Transducers and application No of Lect. - 8, Marks: 16

a) Thermometer and Thermocouple.

b) Integrated Circuit Temperature Transducers.

c) Measurement of Humidity by Hygrometer.

d) Flow transducer: - Turbine and Electromagnetic flow meter.
e) Pyrometer.

f) Piezoelectric Transducer, Phototransistor.

Unit-V: Printed Circuit Boards No of Lect. - 9, Marks: 16

a) Classification of PCBs, Manufacturing of basic printed circuit boards.

b) Artwork generation: Basic approach, general design guideline, Artwork generation
guideline, film master preparations.

c) Copper clad laminates: properties and types.

d) Etching techniques, mass-soldering techniques.

e) Multilayered Boards.

f) Overview of Passive Components.

Reference Books:

1. H.Kalsi, “Electronic Instrumentation”, TMH, 2nd Edition, 2007.
2. A. Helfric and W. Cooper, “Modern Electronics Instrumentation and Measurement
Technique”, Pearson LPE, 2005.
3. A.Sawhney, “Electrical and Electronics measurement and Instrumentation”, Dhanpat
Rai and company, 18t Edition, 2007.
4. K. Kishore, “Electronic Measurement and Instrumentation”, Pearson 4t Edition,
2012.
5. R. Khandpur, “Printed Circuit Boards Design Fabrication, Assembly and Testing”,
TMH, 1st Edition 2005.
6. A. Kalavar, “Electronic Materials Components and Devices Technology”, Everest
Publishing House, 10th Edition, 2004.



Communication Systems-I

COURSE OUTLINE
Course Title Short Title Course Code
Communication Systems-I CS-1

Course Description:

The course considers analog communication systems. In this course we will
introduce some of the basic mathematical concepts that will allow us to think in the two
“domains” of communications, the time domain and the frequency domain. We will cover
the basic types of analog modulation (AM, FM, and phase modulation) from both a
mathematical description and from a block-diagram system approach.

Hours / Week | No. Of Weeks Total Hours Semester Credits
03 14 42 03

Lecture

Prerequisite Course(s): Analog signal and fundamentals.

COURSE CONTENT
Communication Systems-I Semester-III
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE): 80 Marks
Paper Duration (ESE) : 03 Hours

Internal Sessional Exam (ISE) : 20 Marks

Unit-I: Introduction to Communications System & Noise  No of Lect. - 8, Marks: 16

a) Communications Systems and need of modulation.
b) Introduction, External noise, internal noise.

c) Noise Calculations.

d) Noise Figure and noise Temperature.

Unit-1I: Amplitude modulation & SSB Techniques No of Lect. - 8, Marks: 16

a) Amplitude Modulation Theory.

b) Generation of Amplitude Modulation.

c) Evolution and Description of Single Side Band Techniques (SSB).
d) Suppression of Carrier and Unwanted Side Band.

e) Extensions of SSB.



Unit-III: Frequency and Phase modulation concept No of Lect. -8, Marks: 16

a) Theory of Frequency and Phase Modulation.
b) Noise and Frequency Modulation.
c) Generation of Frequency Modulation.

Unit-IV: AM / FM receiver No of Lect. - 8, Marks: 16

a) Receiver Types.

b) A.M. Receivers.

c¢) F.M. Receivers.

d) Single and Independent Sideband Receivers.

Unit-V: Pulse Modulation
No of Lect. - 8, Marks: 16
a) Fourier Transform and properties.
b) Statement of Sampling theorem and types of Sampling.
c) Pulse amplitude Modulation and concept of TDM, FDM.
d) Pulse Width Modulation and Pulse Position Modulation.

e) PWM and PPM generation block diagram and wave form description.

Reference Books:

1. G. Kennedy, B. Davis, “Electronic Communication Systems”, Tata McGraw Hill
Edition, 4th Edition, 1999.

2. H. Taub, D. L. Schilling and G. Saha, “Principles of Communication Systems”,
Tata McGraw-Hill Edition, 3 rd Edition, 2012.

3. S. Kundu, “Analog and Digital Communication”, Pearson, ISBN 978-81-317-
3187-1.

4. D.Roddy, ]. Coolen, “Electronic Communications”, Pearson, 4th Edition, 2011.



Soft Skills - 111

COURSE OUTLINE
Course Title Short Title Course Code
Soft Skills - II1 SK-III

Course Description: Through this course we have tried to prepare the students for the
industry. Most companies test mathematical and logical ability through an aptitude test.
This subject aims at working on these skills of a student through strategies formulae and

practice exercises.

Lecture | Hours per Week No. Of Weeks Total Hours Semester Credits

1 14 14 2

Prerequisite Course(s): Fundamental knowledge of High School Mathematics.

COURSE CONTENT
Soft Skills - III Semester-III
Teaching Scheme Examination Scheme
Lecture: 1 hour / week Internal Continuous Assessment (ICA): 50 Marks
Unit-I: Arithmetic-1 No. of Lect. - 3, Marks: 10

a. Basic Formulae
i. Divisibility Rules.
ii. Speed Maths.
iii. Remainder Theorem.
iv. Different Types of Numbers.
v. Applications.

b. HCF, LCM and Linear Equations

i. HCF - Successive Division and Prime Factorization Methods.
ii. LCM - Successive Division and Prime Factorization Methods.
iii. Applications.

iv. Linear Equations - Elimination Method.

v. Substitution Method.

vi. Applications.

c. Averages and Mixtures

i. Concept of Average.




ii. Faster Ways of Finding It.
iii. The Allegation Method.
iv. Applications.

Unit-1I: Arithmetic-II No of Lect. - 3, Marks: 10
a. Percentages

i. Concept of Percentage.
ii. Working with Percentages.
iii. Applications.

b. Profit and Loss

i. Difference between Cost and Selling Price.
ii. Concept of Profit Percentage and Loss Percentage.
iii. Applications.

c. Time and Work

i. Basic Time and Work Formula.
ii. Relation between Time and Work.
iii. Applications.

Unit-1II: Arithmetic-III No of Lect. -3, Marks: 10
a. Permutations and Combinations

i. Sum Rule of Disjoint Counting.
ii.  Product Rule of Counting.
iii.  Concept of Factorial.
iv.  Permutations.
v. Linear Permutations.
vi. Combinations.
vii.  Circular Permutations.
viii.  Applications.

=2

. Probability

i. Definition and Laws of Probability.
ii. Mutually Exclusive Events.
iii. Independent Events.
iv.  Equally Likely Events.
v.  Exhaustive Events.
vi. Cards.
vii.  Dice.
viii.  Applications.



c. Time and Distance

i. Speed.

ii. Conversion Factors for Speed.

iii. Average Speed.

iv. Moving Bodies - Passing, Crossing and Overtaking.

v. Relative Speed.
vi. Boats and Streams.
vii. Applications.
Unit-IV: Non-Verbal Reasoning

a. Analogies

i. Examples.
ii. Applications.

b. Classification

i. Examples.
ii. Applications.

c. Sequences

i. Examples.
ii. Applications.

Unit-V: Analytical Reasoning
a. Analytical Puzzles
i. Classification Puzzles.
ii. Ordering Puzzles.

iii. Assignment Puzzles.
iv. Applications.

b. Letter and Number Series

i. Different Types of Letter Series.
ii. Different Types of Number Series.

iili. Mixed Series.

No of Lect. 2, Marks: 10

No of Lect. - 3, Marks: 10



c. Coding and Decoding

i. Letter Coding.
ii. Number Coding.
iii. Mixed Coding.
iv. 0dd Man Out.
v. Applications.

Guide lines for ICA:
ICA will be based on credit tests and assignments submitted by the student in the form of
journal.

Reference Books:

1. R.S.Aggarwal, “Quantitative Aptitude”, S. Chand Publication, New Delhi, 2012.

2. R.S. Aggarwal, “A Modern Approach to Verbal Reasoning”, S. Chand Publication,
New Delhi, 2012.

3. R. S. Aggarwal, “A Modern Approach to Non-Verbal Reasoning”, S. Chand
Publication, New Delhi, 2012.



Electrical Circuits and Machines

LAB COURSE OUTLINE
Course Title Short Title Course Code
Electrical Circuits and Machines ECM

Course Description:

In this laboratory course emphasis is on the understanding need of electrical
engineering and their application.

Hours/Week No. Of Weeks Total Hours Semester Credits
Laboratory
2 14 28 1
Total Semester Credits: 1

Prerequisite Course(s): Elements of Electrical & Electronics Engineering

LAB COURSE CONTENT
(Note: Minimum FOUR Experiments from each group.)
Group A

1. Two Wattmeter method of power measurement in three phase balanced load.

Measure the line Voltage for star / delta inductive load.
Measure the line current for star / delta inductive load.
Measure the power of watt-meters.

Draw the phasor diagram for the star / delta inductive load.
Calculate total power.

® a0 o

2. Speed control of D.C. shunt motor by armature voltage and flux control method.

Measure armature voltages of D.C. shunt motor.
Measure the field current of D.C. shunt motor.
Plot graph for measure values voltages and field current.

g e oW

Verification of characteristics of motor.
3. Load test on three phase induction motor.
Measure input Voltage and current of motor.

Measure output speed of motor.
Measure output torque of motor.

a0 o

Calculate the input power of motor.




e. Calculate the output power of motor.
f. Calculate the efficiency of motor.
g. Verification of performance characteristics of motor.

4. 0.C.and S.C. test of single phase transformer to determine regulation and
efficiency.

Measure the reading of ammeter.

Measure the reading of voltmeter.

Measure the reading of wattmeter.

Calculate no load resistance & reactance.

Calculate equivalent resistance, reactance and impedance.

c a0 oD

5. Load test on D.C. series motor
a. Measure load current I..

b. Measure armature current la.
c. Verification of performance characteristics of motor.

Group B

1. Study of specification & application single phase motors.

Describe working and construction.
Selection criteria for application.
Use of datasheet for same.
Assembly & dissembling.

a0 o

2. Study of specification & application of stepper motor.

Describe working and construction.
Selection criteria for application.
Use of datasheet for same.
Assembly & dissembling.

e o

3. Study of specification & application of servo motor.

Describe working and construction.
Selection criteria for application.
Use of datasheet for same.
Assembly & dissembling.

fae oW

4. Study of specification & application of universal motors.

Describe working and construction.
Selection criteria for application.
Use of datasheet for same.
Assembly & dissembling.

fae o



5. Study of starter of three-point starter.

a. Identify and explain different parts of starter.
b. Assembly & dissembling of starter.
c. Connection of starter according to wiring diagram.

6. Study of starter of star-delta starter.

a. Identify and explain different parts of starter.
b. Assembly & dissembling of starter.
c. Connection of starter according to wiring diagram.

7. Study of starter of DOL starter.

a. Identify and explain different parts of starter.
b. Assembly & dissembling of starter.
c. Connection of starter according to wiring diagram.

Reference Books:

1. B. Theraja, A. Theraja, “A Text book of Electrical Technology- Vol-1",S. Chand,
1st Edition, 2010.

2. B.Theraja, A. Theraja, “A Text book of Electrical Technology- Vol-I1”, S. Chand,
1st Edition, 2010.

3. V N Mittle/ Arvind Mittal, “Basic Electrical Engineering”, McGraw Hill
Companies, 2nd Edition.

4. H. Cotton, “Electrical Technology”, CBS Publication, 7th Edition.

Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester
and practical assignment submitted by the student in the form of journal.



Solid State Devices & Circuits-I

LAB COURSE OUTLINE
Course Title Short Title Course Code
Solid State Devices & Circuits-I SSDC-1

Course Description:

In this laboratory course emphasis is on the understanding of semiconductor diodes,
Transistor, Field effect transistor and other devices.

Hours/Week No. Of Weeks Total Hours Semester Credits
Laboratory
2 14 28 1
Total Semester Credits: 1

Prerequisite Course(s): Basics of Elements of Electronics engineering.

LAB COURSE CONTENT

Outline of Content:
(Note: Minimum FOUR Experiments from each group.)
Group A

1. To find load regulation of full wave Bridge wave rectifier circuit with capacitor
filter.

a.Calculate load regulation of full wave bridge rectifier circuit.
2. PlotI/P and O/P characteristics of B]T.

a. Determine input & output resistance from the characteristics.
3. To Plot DC Load Line for BJT (Voltage Divider biasing circuit).

a. D.C. analysis of Circuit (Theoretical Calculation of ICq, VCEq i.e. Q point)
b. Calculation of ICq, VCEq i.e Q Point Practically.

4. To plot regulation characteristics of Voltage doubler circuit

a. Calculation of Load regulation.
b. Plot characteristics of Doubler circuit.




5. Plot frequency response of CE-CE Cascade amplifier.

h. Find voltage gain and bandwidth.
i. Plotfrequency response.
j- Calculate Rij, Ro.

6. Study the effect of bypass capacitor on frequency response of single stage CE
amplifier

a. Calculate Voltage gain and Bandwidth without bypass capacitor.
b. Calculate Voltage gain and Bandwidth with bypass capacitor.

c¢. Compare “a” and “b”.

Group B

1. To Plot DC Load Line for FET (Voltage Divider biasing circuit).

a. D.C. analysis of Circuit ( Theoretical calculation of Idq, Vdsq i.e. Q point)
b. Calculation of Idq, Vdsq i.e. Q Point Practically.

2. Plot characteristics of CSFET.

a. Determine amplification factor, trans-conductance, and dynamic
resistance.

3. Study the frequency response of CSFET.

a. Calculate Voltage gain and Bandwidth. Plot frequency response
b. Calculate of Ri, Ro.

4. Square wave testing of an amplifier.

a. Calculate Lower cutoff frequency and higher cutoff frequency.
b. Calculate bandwidth.

5. Plotfrequency response of CE-CC Cascade amplifier.

a. Find voltage gain and bandwidth
b. Plot frequency response.
c. Calculate Ri, Ro

6. To determine Ay, Rj, Ro of Darlington amplifier.

a. Calculate Av.
b. Calculate Rj, Ro.



Reference Books:

1. R. Boylestad, L. Nashelsky “Electronics Devices and Circuit Theory”, 10t Edition,
Pearson, 2009.

2. S. Salivahanan, N. Sureshkumar and A. Vallavaraj, “Electronics Devices and
Circuits”, Tata McGraw Hill, 3rd Edition, 2009.

3. S. C. Sarkar, “Electronics Devices and Circuits - [” Everest Publishing House, The
Millennium 12t enlarged and revised Edition, 2001.

4. Thomas L. Floyd, “Electronics Devices” conventional current version, 7th Edition,
Pearson, 2008.

5. D. Cheruku, B. Krishna, “Electronics Devices and Circuits”, 2nd Edition, Pearson,
2012.

6. J.Miillman and C. Halkias, “Integrated Electronics”, Tata McGraw Hill Edition, 1st
Edition, 1991.

Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester
and practical assignment submitted by the student in the form of journal.

Guide lines for ESE:

ESE will be based on practical assignment submitted by the student in the form of journal. In
ESE the student may be asked to perform any one practical out of 8. Evaluation will be based
on paper work and performance in the practical.



Communication Systems-I

LAB COURSE OUTLINE

Course Title Short Title & Course Code
Communication Systems-I CS-1

Course Description:
In this laboratory course emphasis is on the understanding of need of modulation

and demodulation and their uses.

Hours/Week No. Of Weeks Total Hours Semester Credits
Laboratory
2 14 28 1
Total Semester Credits: 1

Prerequisite Course(s): Analog signal and its fundamentals.

LAB COURSE CONTENT

(Note: Minimum FOUR Experiments from each group.)
Group A

1. Study of AM transmitter and calculate of modulation index of AM wave by
envelope method.

a.  Sketch and recognize the resulting waveforms for a sinusoidal carrier being
amplitude modulated by a single frequency audio signal.

b. Draw and analyze graphs to show the resulting waveform, and frequency
spectrum for a sinusoidal carrier amplitude modulated by an audio signal, to a
given depth of modulation, m;

c.  Select and use the formula:

To calculate the depth of modulation for given amplitude modulated RF
signal.

2. Analyze and generate A.M. Demodulation signal by diode detector.

Generate AM modulated wave form.

Apply Modulated AM signal to demodulator.

Observe clipping effect.

Compare original modulating signal with demodulated output.
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3. Study of FM and calculate of modulation index of FM wave.

a. Generate FM waveform.
b. Calculate Modulation Index.
c. Compare over with A.M. modulation.

4. F.M. Demodulation (Phase discriminator/Ratio detector method.)

Generate FM modulated wave form.

Apply Modulated FM signal to demodulator.
Compare original output with demodulated output.
Plot S-curve

S R S

5. To Construct and Verify Pre-emphasis and De-emphasis and Plot the
Waveforms.

a. Apply the sinusoidal signal as input signal to pre emphasis circuit.

b. By increasing the input signal frequency observe the output voltage and
calculate gain.

c. Plot the graph between gain Vs frequency.

d. Repeat same procedure for de-emphasis circuit.

o

Study of Amplitude limiter circuit.

a. Apply sinusoidal signal.
b. Find out limiting range of applied input signal.
c. Draw the graph for same and discussed about result.

Group B
1. Calculate gain for RF / IF stage with AGC and without AGC.

a. Explain concept regarding with and without AGC.
b. Calculate gain of RF/IF stages with AGC.
c. Calculate gain of RF/IF stages without AGC

2. DSB-SC signal generation using balanced modulator.
a. Observe that the output is double side band suppressed carrier.
3. Analyze voltage and waveform at various stages/points in A.M. radio
receiver (i.e. Super-heterodyne Radio Receiver).

a. Identify the different stages and write down the information about the
individual stage.

b. Observation may be any available information such as number, value, type or
any other indication.

c. Observed and draw waveform of various stages.

d. Analyze signal each points.



4. PAM modulator & demodulator.

Generate pulse amplitude modulated waveform.
Observed waveform and made calculation.
Detection of modulated waveform.

/a0 o

Observed demodulated PAM waveform compute information.

5. PWM modulator & demodulator.
a. Generate pulse width modulated waveform.

b. Observed waveform and made calculation.
c. Detection of modulated waveform.
d. Observed demodulated PWM waveform compute information.

6. PPM modulator & demodulator.

a. Generate pulse position modulated waveform.

b. Observed waveform and made calculation.

c. Detection of modulated waveform.

d. Observed demodulated PPM waveform compute information.

Reference Books:

1. G. Kennedy, B. Davis, “Electronic Communication Systems”, Tata McGraw Hill
Edition, 4th Edition, 1999.

2. H. Taub, D. L. Schilling and G. Saha, “Principles of Communication Systems”,
Tata McGraw Hill Edition, 3 rd Edition, 2012.

3. S. Kundu, “Analog and Digital Communication”, Pearson, ISBN 978-81-317-

3187-1.

D. Roddy, ]J. Coolen, “Electronic Communications”, Pearson, 4th Edition, 2011.

b

Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester
and practical assignment submitted by the student in the form of journal.

Guide lines for ESE:

ESE will be based on practical assignment submitted by the student in the form of journal. In
ESE the student may be asked to perform any one practical out of 8. Evaluation will be based
on paper work and performance in the practical.



Digital Techniques and Applications

LAB COURSE OUTLINE
Course Title Short Title  Course Code
Digital Techniques and Applications DTA

Course Description:
In this laboratory course emphasis is on the understanding of combinational and sequential
circuit design.

Hours/Week No. Of Weeks Total Hours Semester Credits
Laboratory
2 14 28 1
Total Semester Credits: 1

Prerequisite Course(s): Knowledge of Basic gates and semiconductor devices.

LAB COURSE CONTENT

(Note: Minimum FOUR Experiments from each group)
Group A

1. Realization of logic gates OR, AND, NOT, NOR, NAND gates using discrete
components and verify their truth tables.

a. Apply different combinations of inputs and observe the outputs.
b. Compare the outputs with the truth tables.

2. Design of 4 bit Gray to binary Code Converter.

a. Prepare the truth table of Gray to binary code.
b. All the 16 combinations of inputs are given at respective pins
c. Verify the truth tables of Gray to binary code.

3. Realization 0f 1C7483 as parallel adder and substractor.

a. Apply the inputs toA3 to A0 and BO to B3.

b. Check the output sum S3 to SO and also C4.

c. For Subtraction, Apply B input through NOT gate, which gives compliment
of B.

d. Verify the truth table of adder/substractor.




. Verification of Ex-3 to BCD code conversion using NAND gates.

a. Apply the logic inputs to A3 - A0 and B3- BO.
b. Check the output sum S3 to SO and also C4.

c. For Subtraction, Apply B input through NOT gate, which gives compliment
of B.
d. Verify the truth table of adder/substractor.

. Verification of 4-Bit Magnitude Comparator using 1C7485.

a. Feed the 4-bit binary input to A3-A0 and B3-BO.

b. Observe the output A>B, A=B, and A<B on logic indicators for different
combinational input. The outputs must be 1 or 0 respectively.

c. Verify the truth table of 4-bit comparator.

Design and Implement BCD to 7 Segment display decoder using IC 447 /7448.

a. Apply BCD Number to Decoder IC.
b. Observe the output on 7- segment display.

Group B

. Verify the truth table of multiplexer and de-multiplexer using ICs.

a. Prepare the truth table of multiplexer.
b. Based on the select line one of the input will be selected at the output.
c. Observe the output of multiplexer and verify the truth table.

. Verify the truth table of J-K, T, and D Flip-flops using ICs.

a. Prepare the truth table of flip-flops.

b. Examine the output of flip-flops and validate the truth table.

c. Check out the output for J-K flip-flops, when ] and k both inputs are at
logic “1”.

. Design ring and Johnson counter using flip-flops.

a. Organize the truth table of ring and Johnson counters.
b. Apply clock pulses and note the outputs after each clock pulse
c. Verify the truth table of ring and Johnson counters.

Design decade ripple counter using flip-flops.

a. Prepare circuit diagram and make connection as per diagram.
b. Apply clock pulse.
c. Monitor the output after each clock pulse and note down the outputs Qs,

Q2, Q1, and Qo.



5. Realization of Decade counter using IC.

a. Apply clock pulse at the clock input
b. Observe the output at Qa, Qp, Qc, and Qp.

6. Design 4-bit UP/DOWN synchronous counter using IC.

a. Apply clock pulse at the clock input
c. Observe the output at Qa, Qg, Qc, and Q.

Reference Books:

A. Kumar, “Fundamentals of Digital Circuits”, PHI, 2rd Edition, 2011.

R.]Jain, “Modern Digital Electronics”, TMH. 4th Edition, 2010.

Leach, Malvino, “Digital Principles and Applications”, TMH 5th Edition, 2002.

J. Wakerly, “Digital Design Principles and Practices”, Pearson 2nd Edition, 2009.
R. Tocci, “Digital Systems Principles and Applications”, Pearson 2nd Edition, 2002.
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Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester
and practical assignment submitted by the student in the form of journal.

Guide lines for ESE:
ESE will be based on practical assignment submitted by the student in the form of journal. In

ESE the student may be asked to perform any one practical out of 8. Evaluation will be based
on paper work and performance in the practical.
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Engineering Mathematics-III

COURSE OUTLINE
Course Title Short Title Course Code
Engineering Mathematics-III EM-III
Hours / Semester
Lecture Week No. of Weeks Total Hours Credits
03 14 42
04
Tutorial 01 14 14

Course Description:

This course provides the elementary level knowledge of nth order Linear Differential
Equations, Transforms, Complex Analysis and Vector Calculus. Course includes solution of
nth order linear differential equations, Laplace transform, Fourier Transforms, Z-Transform,
and Vector Calculus.

Prerequisite Course(s): Engineering Mathematics-I, Engineering Mathematics-II

COURSE CONTENT
Engineering Mathematics-III Semester-1V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE): 80 Marks
Tutorial: 1 hour / week Paper Duration (ESE) : 03 Hours

Internal Sessional Exam (ISE) : 20 Marks

UNIT-I: Linear Differential Equations: No of Lect. - 8, Marks: 16

Solution of LDE of order n with constant coefficients.

Method of variation of parameters (Only second order).

Cauchy’s linear equation.

Legendre’s linear equation.

Applications of Linear differential equations to electrical circuits.

© oo T

UNIT-II: Function of Complex Variable No of Lect. - 8, Marks: 16

Analytic functions, Cauchy-Riemann equations.

Cauchy’s Residue theorem(Without proof)

Cauchy’s Integral theorem and Cauchy’s Integral formula (without proof).
Conformal mapping, bilinear transformations.

g o o




UNIT-III: Laplace Transform No of Lect. - 8, Marks: 16

™o a0 TR

Definition and Existence of Laplace transforms.

Laplace Transform of elementary/standard functions.

LT of some special functions viz, error, Periodic, Unit Step, Unit Impulse.
Theorems & Properties of Laplace Transform (without proof).

Inverse Laplace Transform.

Applications of LT for Network Analysis.

Applications of LT to solution of linear differential equation.

UNIT-IV: Fourier Transform and Z-Transform No of Lect. - 8, Marks: 16

A. Fourier Transform:

a.
b.

Introduction to Fourier Integral theorem.
Fourier Transforms, Fourier Cosine Transforms, Fourier Sine Transform and
their inverse.

B. Z- Transform:

a. Definition and standard properties ( without proof)

b. Region of Convergence.

c. Z-Transform of standard / elementary sequences.

d. Inverse Z-transform.

UNIT-V: Vector Differentiation No of Lect. - 8, Marks: 16

a. Definition, physical Meaning of vector differentiation.

b. Tangential and normal components of acceleration, Radial and transverse
components of velocity and acceleration.

c. Vector differential operator (V]

d. Gradient of Scalar point function.

e. Directional Derivatives of Scalar point function.

f. Divergence and Curl vector field.

g. Solenoidal and Irrotational vector fields.

Reference Books:

1. H. Dass, “Advanced Engineering Mathematics”,S. Chand Publication, New Delhi,

2008.
. E.Kreyszig, “Advanced Engineering Mathematics”,Wiley Eastern Ltd, 10t Edition.
. B. Grewal, “Higher Engineering Mathematics”, Khanna Publication, Delhi, 42nd
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Edition, 2012.
4. C. Wylie, Barrett, “Advanced Engineering Mathematics”, McGraw Hill, 6% revised
Edition, 1995.
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B. Raman, “Engineering Mathematics”, Tata McGraw Hill, 2007.
. N. Bali, “A Text Book of Engineering Mathematics”, Laxmi Publication, 2004.



Solid State Devices & circuits- I1

COURSE OUTLINE
Course Title Short Title Course Code
Solid State Devices & circuits- 11 SSDC-I1

Course Description:

This is an introductory graduate-level course on the various applications of Electronics
Circuit. Basic Electronics is an interdisciplinary branch of Engineering and mathematics that
deals with the behavior of Various Devices. The goals of the course are to understand the
basic principle of various Devices and its application in different area.

Hours / Week | No.of Weeks Total Hours Semes_ter
Lecture Credits
03 14 42
. 04
Tutorial 01 14 14

Prerequisite Course(s): Knowledge of Elements of Electronics Engineering and Solid state
devices and circuit I.

COURSE CONTENT
Solid state devices and circuits-II Semester-1V

Teaching Scheme Examination Scheme

Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Tutorial: 1 hour / week Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks

Unit-I: Waveshaping Circuit No of Lect. - 9, Marks: 16

a) Different Types of Waveshaping circuit- Astable multivibrator, Bistable multivibrator
and monostable multivibrator.

b) Analysis of different Time Base circuits - Miller integrator, Bootstraps sweep circuit.

c) Introduction of Differential amplifier, Different modes of Differential amplifier.

d) DC Analysis of Differential amplifier with Re, AC analysis of Differential amplifier.

e) Calculation of CMRR for Balanced & Unbalanced operation, Techniques to improve
CMRR of Differential amplifier.

f) Schmitt trigger circuit.



Unit-1I: High frequency model of BJT No of Lect. - 8, Marks: 16

a) Introduction High frequency model of BJT.
b) Behaviour of transistor at high frequency, high frequency CE amplifier m model
c) CE short circuit current gain for m model, Definition and derivation of Fa, Ff3 & Fr
d) Introduction to Tuned Circuit, Classification of Tuned amplifier.
e) Circuit diagram, Operation & characteristics of Single Tuned amplifier.
f) Circuit diagram, Operation & characteristics of Doubled Tuned amplifier and Stagger
Tuned amplifier.
Unit-III: Large signal amplifier No of Lect. - 8, Marks: 16
a) Introduction of power amplifier.
b) Need of Power amplifier, Concept of Load Line, Performance parameter of Power
amplifier.
c) Classification of power amplifier. DC and AC Analysis of Class A power amplifier with
Resistive Load and efficiency calculation.
d) DC and AC Analysis of Transformer coupled Class A power amplifier and efficiency
calculation.
e) DC and AC Analysis of Class B Push Pull power amplifier and efficiency calculation,
calculation of Maximum output power, Maximum Power Dissipation
f) Working of Class B Complementary power amplifier, efficiency calculation
g) Concept of Crossover distortion, Elimination of Crossover distortion.
h) Analysis of Harmonic distortion (Five point method).
Unit-IV: Feedback amplifier No of Lect. -9, Marks: 16
a) Introduction of Feedback amplifier.
b) Concept of feedback amplifier, Types of feedback (Positive & Negative feedback),
Basic amplifier types.
c) Derivation of gain with feedback. Topology used in feedback amplifier, Classification
of Feedback amplifier.
d) Analysis of Voltage series and Current series Negative feedback amplifier with
derivations of Ri and Ro.
e) Analysis of Voltage shunt and Current shunt Negative feedback amplifier with
derivations of Ri and Ro.
Unit-V: Voltage Regulator and Oscillator No of Lect. - 8, Marks: 16
a) Introduction of voltage regulator.
b) Block diagram of Regulated power supply, concept of Line and Load regulation,
Types of Voltage regulator.
c) Emitter Follower series voltage regulator, Transistorized series voltage regulator.
d) Short circuit protection circuit (Using Transistor and Diode), Fold back protection
circuit.
e) Concept of Oscillator, classification of oscillator, Construction, working and

Derivation of frequency and hfe of Phase shift, Wien Bridge oscillator.



f) Circuit diagram, working and Derivation of frequency and hfe of Hartley, Colpitts
oscillator, Clap oscillator.
g) Crystal oscillator.

Reference Books:

1. R. Boylestad, L. Nashelsky, “Electronics Devices and Circuit Theory”, Pearson, 10t
Edition, 2009.

2. S. Salivahanan, N Sureshkumar, “Electronics Devices and Circuits” Tata McGraw-
Hill, 3rd Edition 2008.

3. B.Singh, R. singh, “Electronics Devices and Circuits”, Pearson, 24 Edition.

4 D. Cheruku, B. Krishna, “Electronics Devices and Circuits”, 2nd Edition, Pearson,
2012.

5 Jacob Millman, “Electronis devices and circuits”, McGraw-Hill, 1967.

6 S. C. Sarkar, “Electronics Devices and Circuits-1” Everest Publishing House, The
Millennium 12th enlarged and revised Edition, 2001.



Microprocessors

COURSE OUTLINE
Course Title Short Title Course Code
Microprocessors MP

Course Description:

Introduction to the basic concepts of microprocessor, assembly language
programming and peripheral interface. Course includes instruction set, Machine cycles,
assembly language programming, interrupts, sub-routine, stack, call and return for 8085
microprocessor and interfacing of memory Programmable Peripheral Interface, and
Programmable Timer/Counter. This course is designed to give a broad understanding of the
microprocessor, assembly language programming and peripheral interfaces.

Hours / Week No. of Weeks Total Hours Semes.t er
Credits
Lecture
03 14 42 03
Prerequisite Course(s): Digital Electronics.
COURSE CONTENT

Microprocessors Semester-1V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE): 80 Marks

Paper Duration (ESE) : 03 Hours

Internal Sessional Exam (ISE) : 20 Marks
Unit-1: 8085 microprocessor. No of Lect. - 8, Marks: 16

a) Block diagram and operation of microcomputer system.

b) 8085 Microprocessor architecture & operation.

c) Program Counter and Stack pointer and Pin diagram of 8085 microprocessor.

d) De-multiplexing of lower order address bus and generation of control signals.

e) Memory classification, Basic of memory interfacing and Address decoding
techniques.

f) Interfacing of memory with 8085 microprocessor. (With interfacing Numerical).



Unit-II: Instruction set of 8085 microprocessor. No of Lect. - 8, Marks: 16

a) Instruction structure and classification (One/two/three Byte).

b) Machine cycles & Bus Timing: Opcode Fetch, Memory Read, and Memory Write.

¢) Instruction Set: Instruction for Data transfer operations and Arithmetic operations.
d) Instruction for Logic operations and Branch operations.

e) Concept of sub-routine.

f) Unconditional Call and Return instruction.

g) Conditional Call and return instructions.

Unit-III: Assembly Language Programming. No of Lect. - 9, Marks: 16

a) Addressing modes of 8085 microprocessor.

b) Ideal steps for writing assembly language programs and basic of flowchart symbols.

c) Assembly Language Programming on: Data Transfer operations and, Accessing /0
devices.

d) Assembly language programming on Arithmetic operations, Logical operations and
Branch operations.

e) Concept and designing of counters and time delay and their assembly language
programming.

f) Assembly language programming on subroutines.

Unit-IV: Stack, Interrupts and Serial I/0 of 8085 No of Lect. -8, Marks: 16
microprocessor.

a) Stack and stack related instructions.

b) Assembly language programming on string/array related operations.

¢) Introduction to Memory mapped I/0 and I/0 mapped I/0. (Difference Only).
d) The 8085 Interrupt and 8085 vectored Interrupts.

e) Serial I/0 lines SID &SOD. Data transfer through SID and SOD lines.

Unit-V: General Purpose Peripheral Devices. No of Lect. - 8, Marks: 16

a) Internal architecture of 8255-Programmable Peripheral Interface. 1/0 and BSR Mode
of 8255.

b) Interfacing of I/0 device using 8255 - Programmable Peripheral Interface.

¢) Programmable Interval Timer/ Counter 8254, block diagram, control word register,
Modes of 8254.

d) Programming on counter and mode 0-3 (only) of 8254.

References Books:

1. R. Gaonkar, “Microprocessor, Architecture, Programming and Applications with
8085”, Penram International Publication, 5th Edition, 2004.

2. B. Ram, “Fundamentals of Microprocessors and Microcomputers”, Dhanpat Rai
Publication, 6t Edition, 2011 (reprinted).

3. Gilmore, “Microprocessors- Principles and application”, Tata McGraw Hill.

4. M. Rafiquzzaman, “Microprocessors- Theory and applications: INTEL and
MOTOROLA”, Revised Edition.



Linear Integrated Circuits

COURSE OUTLINE
Course Title Short Title Course Code
Linear Integrated Circuits LIC

Course Description:

Introduce the basic concepts of operational amplifier, linear & non-linear application
of OP-AMP. Course includes basics and designing of various comparator and signal
generators using OP-AMP, various data convertors, active filters, PLL and its use for
communication applications. This course is designed to give a broad understanding of the
operational amplifier, its application in various fields.

Hours / Week No. of Weeks Total Hours Semes.t er
Lecture Credits
03 14 42 03
Prerequisite Course(s): EEEE, SSDC-I.
COURSE CONTENT
Linear Integrated Circuits Semester-II
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE): 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-1: Operational amplifier: No of Lect. - 9, Marks: 16

a) Ideal op-amp characteristics; schematic development stages of op-amp.

b) Current sources and active loads.

c) Difference, intermediate and output stages including Miller capacitors for frequency
computation.

d) Internal circuit of op-amp IC pA741, operational amplifier parameters, offset null
techniques of op-amp features.

e) Data sheet interpretation and data sheet study of op-amp IC 741.

f) Measurement of op-amp parameters, effects of real operational amplifier parameters
on circuit performance.

g) Frequency response and stability, frequency and phase compensation techniques.




Unit-1I: OP-AMP Applications No of Lect. - 9, Marks: 16

a)
b)
<)
d)
e)

f)

Non-inverting amplifier and voltage follower, inverting amplifier.

Peak amplifier, ac amplifier, AF amplifier IC LM380.

Analog adder, averaging amplifier, integrator, differentiator.

Analog computation, basic building blocks, basic linear differential equation.
Differential and instrumentation amplifiers using one, two and three op-amps,
instrumentation amplifier IC pA725, bridge amplifier.

Voltage-to-current and current-to-voltage converters, Analog multipliers, dividers.

g) Log/antilog amplifiers.
Unit-11I: Active filters and Voltage regulators No of Lect. - 8, Marks: 16
a) Active filters: types and response.
b) Analysis and synthesis of first, second and higher order active filters.
c) Butterworth filters all pass filter.
d) Voltage regulators: Series op-amp regulator, IC voltage regulator.

e)

Voltage regulator IC pA723 and its applications as positive/negative and
fixed/adjustable voltage regulators.

f) Three terminal voltage regulators: positive/negative and fixed/adjustable voltage
regulators.
g) Dual tracking regulators; switching regulator: concept and schematic, [C MC1723and
its application.
Unit-IV: Comparators and waveform generation. No of Lect. -8, Marks: 16
a) Comparators: introduction, parameters; op-amp as comparator, comparator IC 710,
peak detectors.
b) Waveform generation: Schmitt’s trigger, square-triangle wave oscillators, relaxation
oscillators and pulse generators.
¢) Timer IC 555 and its use as timer circuit and multi-vibrators.
d) Analysis and design of R-C (phase shift, wien bridge) oscillators.
e) Voltage controlled oscillator IC SE/NE566, function generator IC LM 8038.
f) Clippers and clampers; precision rectifiers.
Unit-V: A/D interface circuits and PLL No of Lect. - 8, Marks: 16
a) A/D interface circuits: Analog to digital (A/D) and digital to analog (D/A) converters.
b) Sample and hold circuits; analog multiplexers.
c) Phase lockloop (PLL): operating principles, lock and capture range.
d) PLL as amplitude and frequency modulation detection, frequency shift keying (FSK)

e)

decoder, frequency synthesiser.
PLL IC SE/NE565.



Reference Books:

1. D. Choudhari, S. Jain, “Linear Integrated Circuits”, New Age International (P) limited, 4t
Edition, 2010.

2. R. Gayakwad, “Op-amps and Linear Integrated Circuits”, Prentice Hall of India, 4t
Edition, 2008.

3. K. Botkar, “Integrated Circuits”, Khanna Publishers, 10t Edition, 2010.

4. S. Franco, “Design with operational amplifiers and analog integrated circuits”, Tata
McGraw Hill, 3vd Edition, 2002.

5. J. Wait, L. Huelsman and G. Korn, “Introduction to Operational Amplifier Theory and
Applications”, McGraw Hill, 2rd Edition, 1991.

6. ]. Fiore, “Op-amp and Linear Integrated Circuits Theory and Applications”, Delmar
Thompson Learning, 1st Edition, 2001.

7. R. Coughlin, F. Driscoll, “Operational Amplifiers and Linear Integrated Circuits”, PHI, 6t
Edition, 2001.



Network Analysis and Synthesis

COURSE OUTLINE

Course Title Short Title Course Code
Network Analysis and Synthesis NAS
Course Description:

This course introduces the student to Network Analysis & Synthesis. The student will
learn to analyze & Synthesize Electric circuits either one port & two port networks. Student
will study the different techniques to analyze, synthesize and design of network, analysis of
standard signals and learn new synthesis tools also analysis of two port networks using Z, Y,
h, ABCD parameters. Student will also learn types of network function. Theory as well as
tools for classical & modern filter design. Emphasis have given to the following topics
related to network analysis and synthesis, complex frequency, frequency domain concept,
properties of LC, RC, and RLC. Pole-zero concepts, design of different types of filters and
attenuators.

Semester
Hours / Week | No. of Weeks Total Hours
Lecture Credits
03 14 42 03

Prerequisite Course(s): knowledge of basic Electrical and Electronics engineering and
their concept.

COURSE CONTENT
Network Analysis and Synthesis Semester-1V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-I: System and Network Functions. No of Lect. - 9, Marks: 16

Definition and types of network function with their Numerical.

Concept of complex frequency and characteristics of standard signals.

Concept of Laplace transform and Laplace transform of basic R, L, and C Component.
Network Analysis using Laplace transform with initial condition, Numericals.
Concept of Pole and Zero, time-domain behavior from pole-zero plot, concept of
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residues.



Unit-II: Frequency Selective Networks. No of Lect. - 8, Marks: 16

a. Concept of resonance, types of resonance, Q-factor and their significance.
b. Series resonance, resonance frequency with derivation, variation of impedance, current
with frequency, bandwidth and selectivity, examples.
c. Parallel resonance, resonance frequency, bandwidth and selectivity, examples.
Unit-1II: Two Port Networks Parameters. No of Lect. - 8, Marks: 16
a. Introduction of two port network and their different parameters such as Z, Y, h, ABCD
parameter with equivalent circuit
b. Concept of reciprocity and symmetry condition for two port network parameters.
c. Inter connection of two port networks in series, parallel, cascade connection and series-
parallel connection.
d. Inter conversion of the parameters, examples on finding the different two port network
parameters.
Unit-1V: Attenuators and Filters. No of Lect. - 8, Marks: 16
a. Concept of Neper and Decibel (dB).
b. Introduction of attenuator, types of attenuator, design of symmetrical ‘T’ and ‘m’
attenuator, examples.
c. Filters fundamentals & Design of different types of filters such as constant K-type Low
pass and high pass filter, examples.
d. Design of m-derived low pass and high pass filter, examples. Concept of band pass,
band stop filter, terminating half section and concept of composite filter
Unit-V: Synthesis of Networks. No of Lect. - 9, Marks: 16
a. Hurwitz polynomial and its properties, check Hurwitz criteria by Routh array or
continued fraction expansion method, examples.
b. Positive real function and its properties, procedure for testing of positive real function,
examples.
c. Synthesis of one port network such as LC, RC, RL with their properties.
d. Synthesis of L-C, R-C, and R-L networks using Foster and Cauer forms, examples.

Reference Books:

1. D. Choudhary, “Network and system”, New Age international Publication, 1st
Edition, Reprint 2005.

2. A. Sudhakar, S. Palli, “Circuit & Networks Analysis and Synthesis”, Tata MH 3rd
Edition, 2009.

3. A. Chakraborti, “Circuit Theory (Analysis and synthesis)”, Dhanpat Rai
Publication, 6th Edition, .2012.

4. B.R.Gupta, “Network Analysis and synthesis”, S. Chand and company Ltd., 2010.

5. G.K. Mithal, “Network Analysis”, Khanna Publishers, 2000.



Computer Programming-II

LAB COURSE OUTLINE
Course Title Short Title  Course Code
Computer Programming-II CP-11

Course Description:

This laboratory course emphasis is on the understanding of C programming and

open source operating system.

Hours/Week No. Of Weeks Total Hours Semester Credits
Laboratory
2 14 28 5
Lecture 1 14 14
Total Semester Credits: 2

Prerequisite Course(s): C Programming and its fundamentals.

LAB COURSE CONTENT

(Note: Group A is mandatory and Minimum EIGHT practical from B group.)

1.
2.

Group A

Installation of Linux (Ubuntu 10.04).with various essential packages

Study of basic commands in Linux terminal (Minimum 20 commands)

Group B

Note: Required software is Ubuntu 10.04, gcc

O 0Ny W

Program for sum of digits.

Program for reverse number.

Program for counting digits in a number.

Program for bubble sort.

Program for Matrix multiplication.

Program for stack operations using switch case.

Program for queue using arrays.

Program for string operations without using library functions.
Program to convert decimal to binary/hexadecimal.

10. Write a Program with Bit wise operations.
11. Write a Program with Right and left Shift Operation.

12.
13.

Program to swap two numbers using pointer.
Program for implementation of DOS copy/type command using FILE operations and
command line arguments.




Reference Books:

1. E. Balagurusamy, “Programming in ANSIC C”, Tata McGraw Hill Publications, 4th
Edition, 2007.

2. E. Balagurusamy, “Object Oriented Programming with C++”, Tata McGraw Hill
Publications, 4th Edition, 2008.

3. Y. Kanetkar, “Let Us C”, BPB publication, 10t Edition, 2010.

Guide lines for ICA:

The Internal Continuous Assessment shall be based on practical record and knowledge/skill
acquired. The performance shall be assessed experiment wise using continuous assessment
format A&B.



Linear Integrated Circuits

LAB COURSE OUTLINE
Course Title Short Title Course Code
Linear Integrated Circuits LIC

Course Description:

In this laboratory course emphasis is on the understanding of operational amplifier, and its
application for various.

Hours/Week No. Of Weeks Total Hours Semester Credits
Laboratory
2 14 28 1
Total Semester Credits: 1

Prerequisite Course(s): EEEE, SSDC-I

LAB COURSE CONTENT

(Note: Minimum EIGHT Experiments from below list.)
1. Op-amp parameter measurement: input bias current, input offset current,
Input offset voltage, slew rate of op-amp 741).

a. Calculation of input bias current, input offset current, input offset voltage,
slew rate of op-amp Practically.

2.Design and test active integrator and differentiator circuits for given
Frequency.

b. Apply different I/P signals & observe the O/P waveform.
c. Plotthe frequency response.

3.Study the operation of half wave and full wave precision rectifier
a. Observe the I/P & O/P waveforms for both the circuits.
4.Design and test positive and negative clamper.

a. Observe the I/P & O/P waveforms for both the circuits.




5.Design and test Schmitt trigger circuit for given hysteresis.
a. Measure the hysteresis voltage.

6.Design and test of square wave and triangular and saw tooth wave generator
using Op-amp for given frequency.

a. Observe the O/P waveforms
b. Measure the O/P frequency of the circuits.

7.Design and test timer using IC 555 in monostable and astable mode.

a. Observe the o/p waveforms.
b. Measure the o/p frequency of the circuits.

8.Design and test function generator using IC 8038.

a. Observe the o/p waveforms
b. Measure the o/p frequency of the different waveforms.

9.Design and test PLL using IC 565 PLL for given lock and capture range.

a. Observe the o/p waveforms.
b. Measure the lock & capture range.

10.Design and test audio amplifier using IC LM380 with and without positive
feedback.

a. Measure the gain of amplifier.

11.Setup DAC circuit Using IC LM 741 and study its performance.

a. Apply the differenti/p & measure the o/p voltage.
12.Setup ADC circuit Using IC LM 741 and study its performance.
a. Apply different i/p voltages & observe its digital equivalents.
13.Design and test second order Butterworth LP / HP filter.
a. Plotthe frequency response.
14.Design and test BP Butterworth filter.

a. Plot the frequency response.



15.Design and test BR Butterworth filter.

a. Plot the frequency response.

Reference Books:

1. D. Choudhari, S. Jain, “Linear Integrated Circuits”, New Age International (P) limited, 4t
Edition, 2010.

2. R. Gayakwad, “Op-amps and Linear Integrated Circuits”, Prentice Hall of India, 4t
Edition, 2008.

3. K. Botkar, “Integrated Circuits”, Khanna Publishers, 10t Edition, 2010.

4. S. Franco, “Design with operational amplifiers and analog integrated circuits”, Tata
McGraw Hill, 3rd Edition, 2002.

5. ]. Wait, L. Huelsman and G. Korn, “Introduction to Operational Amplifier Theory and
Applications”, Tata McGraw Hill, 2nd Edition, 1991.

6. ]. Fiore, “Op-amp and Linear Integrated Circuits Theory and Applications”, Delmar
Thompson Learning, 15t Edition, 2001.

7. R. Coughlin, F. Driscoll, “Operational Amplifiers and Linear Integrated Circuits”, PHI, 6%
Edition, 2001.

Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester
and practical assignment submitted by the student in the form of journal.



Solid State Devices & circuits -11

LAB-COURSE OUTLINE

Course Title Short Title & Course Code
Solid State Devices & circuits -11 SSDC- 11

Course Description:
In this laboratory course emphasis is on the understanding of combinational and sequential
circuit design.

Hours/Week No. Of Weeks Total Hours Semester Credits
Laboratory
2 14 28 1
Total Semester Credits: 1

Prerequisite Course(s): Solid State Devices

LAB COURSE CONTENT
(Note: Minimum FOUR Experiments from each group.)

Group A

1. Calculation of CMRR of Emitter coupled differential amplifier using Emitter
resistance and Compare it with Constant current source circuit.

a. Calculate Avd in differential mode operation.
b. Calculate Avc in Common mode operation.

c¢. Compare CMRR in above two methods.

2. Observe the response of Miller integrator for given i/p.

a. Draw input and output waveform of miller integrator.
3. Measure response of Schmitt trigger circuit for sine wave input.

a. Calculation of UTP and LTP.
b. Observe Hysteresis characteristics.

¢. Draw input and output waveform.

4. Determine the period and frequency of oscillation for Astable/Monostable

Multivibrator.




a. Draw output waveforms at base and collector of Q1 and Q2.

5. Class B Push Pull amplifier efficiency calculation.

a. Calculate A.C. output power Pac.
b. Calculate D.C.i/p Power Pdc.

c. Calculate efficiency.

6. Class B Complementary Symmetry efficiency calculation and elimination of
crossover distortion.

a. Calculate A.C. output power Pac.

b. Calculate D.C.I/P Power Pdc.

c. Calculate efficiency.

d. Observe how to eliminate crossover distortion.

Group B
1. Plotregulation characteristics of Series voltage regulator circuit.

a. Calculate Line regulation.
b. Calculate Load regulation.

2 Plot frequency response of Voltage series/ Voltage shunt feedback amplifier.
a. Compare Voltage gain and Bandwidth for with and without feedback.

3. Calculate Voltage gain Av, input impedance Ri, and output impedance Ro for
current series/ voltage series negative feedback amplifier

a. Compare Voltage gain Av, input impedance Ri, and output impedance Ro
for current series/voltage series amplifier in with and without feedback.

4. Plotfrequency response of Single tuned amplifier.
a. Calculate of resonant frequency and bandwidth.
5. Study of Phase shift, Wien Bridge, Hartley, Colpitts.(Any Two)

a. Calculate theoretical frequency of oscillator using formula.
b. Compare theoretical frequency with fundamental frequency.



6. Determination of frequency and output voltage of Crystal Oscillator.

a. Calculate frequency of oscillator and compare with fundamental frequency
of Crystal.

Reference Books:

1. R. Boylestad, L. Nashelsky, “Electronics Devices and Circuit Theory”, Pearson,
10th Edition, 2009.

2. S Salivahanan, N Sureshkumar, “Electronics Devices and Circuits” Tata
McGraw Hill, 3rd Edition 2008.

3. B.Singh, R. Singh, “Electronics Devices and Circuits”, Pearson, 2nd Edition.

4. D. Cheruku, B. Krishna, “Electronics Devices and Circuits”, 2nd Edition,
Pearson, 2012.

5. Jacob Millman, “Electronis devices and circuits”, McGraw-Hill, 1967.

Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester
and practical assignment submitted by the student in the form of journal.

Guide lines for ESE:

ESE will be based on practical assignment submitted by the student in the form of journal. In
ESE the student may be asked to perform any one practical out of 8. Evaluation will be based
on paper work and performance in the practical.



Network Analysis and synthesis Lab

LAB COURSE OUTLINE
Course Title Short Title Course Code
Network Analysis and synthesis Lab NAS

Course Description:

In this laboratory course emphasis is on the understanding of basic electrical circuits. The
students can use this knowledge to analyze and synthesize Electrical networks and Design
of different filters and attenuators.

Hours per Week No. of Weeks Total Hours Semester Credits
Laboratory 2 14 28 1

Total Semester Credits: 1

Prerequisite Course(s): Course on Basic Electrical and Electronics Engineering..

LAB COURSE CONTENT

(Note: Minimum EIGHT practical’s are to be performed.)

1. Determine transfer / driving point Impedance function of given two port
reactive network.

a. Measure electrical quantity such as Voltages and currents at different ports of
the two ports the network.

b. Find the Driving point impedance or transfer impedance of given network.

c. Compare analytical and the practical values.

2. Determine Pole-Zero plot of given one port reactive network.

a. Measure the output current of the one port reactive network with frequency
variation.

b. Calculate impedance by taking ratio of input voltage and measured currents
for each frequency value.

c. Draw the graph of impedance and frequency and find practical values of poles
and zeros

d. Compare analytical and practical values of poles and zeros.

3. Study of Series and parallel resonance, find BW and Q- factor.

a. Measure the current of Series RLC and Parallel RLC resonance circuit with
varying frequency.



Draw the graph of frequency and currents and find out resonance frequency,
bandwidth, and quality factor.

Compare the analytical and measured values of the Resonance frequency and
Bandwidth.

4. Determine Z parameter of networks connected in series.

a.

b.

Determine the open circuit impedance parameters by connecting 2 two ports
network in series combination.

Measure the voltage and current in network by taking any one port open
circuited and take a ratio of voltage to current of different ports of the
networks.

Compare the analytical and practical values of Open circuit impedance
parameters i.e. Z11, Z12, Z21, Z22.

5. Determine Y parameter of networks connected in parallel.

a.

Determine the short circuit admittance parameters by connecting 2 two ports
networks in parallel combination.

Measure the voltage and current in network by taking any one port short
circuited and take a ratio of current to voltage of different ports of the
networks.

Compare the analytical and practical values of short circuit admittance
parameters i.e. Y11, Y12, Y21, Y22

6. Determine transmission parameter of networks connected in cascaded form.

a. Determine the ABCD / Transmission parameters by connecting 2 two ports

networks in Cascade combination.

b. Measure the voltage and current in network by taking output one port open

circuited and similarly measure the voltage and current by taking output
port short circuited take a ratio of voltage to current and current to voltage of
different condition i.e. short circuit and open circuit of the networks.

c. Compare the analytical and practical values of ABCD / transmission

parameters i.e. A= V1/ V2, B=V1/ I3, C=I1/ V2, D=I1/ 2.

7. Frequency response of constant k- low pass filters and find out cut of
frequency.

Design constant K-Low Pass filter with given cut off frequency and given
design impedance.
Take different readings of Vo for varying frequency from function generator.

Calculate attenuation (a) in dB for each frequency.



d. Plot the graph of attenuation in dB Vs Frequency and determine the cut-off
frequency from graph. Compare this practical cut-off frequency with the

design value.

8. Frequency response of constant k- high pass filters and find out cut of
frequency.

a. Design constant K-High Pass filter with given cut off frequency and given
design impedance.

b. Take different readings of Vo for varying frequency from function generator.

c. Calculate attenuation (a) in db for each frequency.

d. Plot the graph of attenuation in db Vs Frequency and determine the cut-off
frequency from graph. Compare this practical cut-off frequency with the

design value.

9. Frequency response of m- derived filters and find out cut of frequency.

a. Design m- derived filter with given cut off frequency and given frequency of
maximum attenuation, with given design impedance.

b. Take different readings of Vo for varying frequency from function generator.
Calculate attenuation (a) in dB for each frequency.

Plot the graph of attenuation in dB Vs frequency and determine the cut-off
frequency from graph. Compare this practical cut-off frequency with the

o 0

design value.

10.Frequency response of band pass filter.

a.Take different readings of Vo for varying frequency from function
generator.

b. Calculate attenuation « in dB for each frequency.

c. Plot the graph of attenuation in dB Vs frequency and determine the cut-off
frequency from graph. Compare this practical cut-off frequency with the
design value.

11. Design build and test symmetrical T or Il attenuator (plot attenuation Vs RL).

a. Design a symmetrical ‘T’ attenuator to given attenuation (In dB) to work into
a use of given impedance.

b. Apply variable DC input voltage at input with respect to ground, Measure
voltage ‘Vs' & Measure voltage ‘Vr’, and calculate value of N=Vs/ Vg .

c. Calculate attenuation in dB for each input voltage.

d. Compare measured values and Theoretical values of attenuation.



Reference Books:

1. D.Choudhary, “Network and system”, New Age international Publication.

2. A. Sudhakar, S. Palli, “Circuit & Networks Analysis and Synthesis”, Tata MH 3rd
Edition, 2009.

3. A. Chakraborti, “Circuit Theory (Analysis and synthesis)”,Dhanpat Rai
Publication,2012.

4. B.R.Gupta, “Network Analysis and synthesis”, S. Chand and company Ltd., 2010.

5. G. K. Mithal, “Network Analysis”, Khanna Publishers, 2000.

Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester
and practical assignment submitted by the student in the form of journal.

Guide lines for ESE:
ESE will be based on practical assignment submitted by the student in the form of journal. In

ESE the student may be asked to perform any one practical out of 8. Evaluation will be based
on paper work and performance in the practical.



Microprocessors Lab

LAB COURSE OUTLINE

Course Title Short Title & Course Code

Microprocessors Lab MP LAB

Course Description:

This course is designed to teach students the practical aspects of principles, interfacing
and applications of microprocessor architecture, including both hardware and basic

assembly language programming using the 8085 Microprocessor.

Hours per Week No. Of Weeks Total Hours [Semester Credits
Laboratory 2 14 28 1
Total Semester Credits: 1

Prerequisite Course(s): Digital Electronics.

10
11
12

LAB COURSE CONTENT

(Note: Minimum Eight from List)

Addition of two 8 bit numbers.

Performing simple arithmetic operations of addition using 8085 Microprocessor.
Subtraction of two 8 bit numbers.

Performing simple arithmetic operations of subtraction wusing 8085
Microprocessor.

Addition of two 16 bit numbers.

Performing simple arithmetic operations of addition using 8085 Microprocessor.

Subtraction of two 16 bit numbers.

Performing simple arithmetic operations of subtraction using 8085
Microprocessor.

Multiplication of two 8 bit numbers.

Performing simple arithmetic operations of multiplication using 8085
Microprocessor.

Division of two 8 bit numbers.

Performing simple arithmetic operations of division using 8085 Microprocessor.
Program for block transfer of data bytes.

Perform block transfer of data.

To find square of a number using look-up table.

To find largest/smallest number in array of data.

Arrange an array of data in ascending/descending order.

Program to implement decimal up/down counter.

BCD to Hex / Hex to BCD Conversion.



13 Interfacing of 8253/54 Timer with 8085 Microprocessor and generate the
square wave.

14 Case study of Microprocessor controlled temperature system /
microprocessor controlled manufacturing process/ traffic signal controller.
(Study only)

References Books:

1. R. Gaonkar, “Microprocessor, Architecture, Programming and Applications with
8085”, Penram International Publication, 5th Edition, 2004.

2. B. Ram, “Fundamentals of Microprocessors and Microcomputers”, Dhanpat Rai
Publication, 6t Edition, 2011 (reprinted).

3. Gilmore, “Microprocessors- Principles and application”, Tata McGraw Hill.

4. M. Rafiquzzaman, “Microprocessors- Theory and applications: INTEL and
MOTOROLA”, Revised Edition.

Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester
and practical assignment submitted by the student in the form of journal.

Guide lines for ESE:

ESE will be based on practical assignment submitted by the student in the form of journal. In
ESE the student may be asked to perform any one practical out of 8. Evaluation will be based
on paper work and performance in the practical.
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TE Semester — V

Evaluation Scheme
Teaching Scheme
Theory Practical .
Name of the Course Group Theory | Tutorial | Practica Total Credits
Hrs / Hrs / 1 Hrs / Total ISE ESE ICA ESE
week week week
Electronic Circuit Design (TH) D 3 -—- - 3 20 80 - -—- 100 3
Communication System-II (TH) D 3 -—- -—- 3 20 80 -—- - 100 3
Microcontrollers & Peripheral Interface
Controller (TH) D 3 o o 3 20 80 o o 100 3
Feedback Control System (TH) D 3 -—- -—- 3 20 80 -—- - 100 3
Electromagnetic Engineering (TH) D 3 - - 3 20 80 - - 100 3
Electronic Circuit Design (LAB) D -—- - 2 2 - -—- 25 25(PR) 50 1
Feedback Control System (LAB) D -—- - 2 2 - - 25 - 25 1
Communication System-II (LAB) D -—- - 2 2 - - 25 25(PR) 50 1
Microcontrollers & Peripheral Interface
Controller (LAB) D o T 2 2 T T 25 25(PR) 50 1
Computer Programming-III (LAB) B 1 -—- 2 3 - - 50 -—- 50 2
Industrial Training / EDP / Special D - . . L o L 05 L 25 9
Study
Total 16 --- 10 26 100 400 175 75 750 23

ISE: Internal Sessional Examination

ESE: End Semester Examination

Note 1: Out of 3 practical ESE heads, at least 1 head should be practical.

ICA: Internal Continuous Assessment




TE Semester — VI

Teaching Scheme

Evaluation Scheme

Theory Practical

Name of the Course Group Theory | Tutorial | Practical Total Credits

Hrs / Hrs / Hrs / Total ISE ESE ICA ESE

week week week
glezlﬁzliilnEcc()’ll:lﬁgmcs & Telecom C 3 L o 3 20 0 L L 100 3
Power Electronics (TH) D 3 - - 3 20 80 - - 100 3
Electronic Measurement (TH) D 3 - - 3 20 80 - - 100 3
Audio Video Engineering (TH) D 3 - - 3 20 80 - - 100 3
Industrial Management (TH) C 3 - - 3 20 80 -—- - 100 3
Power Electronics (LAB) D - - 2 2 -—- - 25 25(PR) 50 1
Electronic Measurement (LAB) D - - 2 2 -—- - 25 25(PR) 50 1
Audio Video Engineering (LAB) D - - 2 2 -—- - 25 25(PR) 50 1
Application Software (LAB) B - - 2 2 -— - 25 - 25 1
Minor Project D - - 2 2 -—- - 50 - 50 2
Seminar - I D - - 2 2 - - 25 -—- 25 2

Total 15 --- 12 27 100 400 175 75 750 23

ISE: Internal Sessional Examination

ESE: End Semester Examination

Note 1: Out of 3 practical ESE heads, at least 1 head should be practical.

ICA: Internal Continuous Assessment




Electronic Circuit Design

COURSE OUTLINE

Electronic Circuit Design ECD

Course Title Short Title Course Code

Course Description:

This course presents the actual concepts of several electronic devices and circuits and the design
details, in order to meet a given system specification.

Hours / Week No. Of Weeks Total Hours Semester Credits
Lecture

03 14 42 03

Prerequisite Course(s): A background in basic electronics and circuit theory.

COURSE CONTENT
Electronic Circuit Design Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-I: Design of Power Supplies No of Lect. - 8, Marks: 16

a) Design of unregulated power supply (half wave and full wave bridge rectifier with only
Capacitor filters)

b) Design of Series Voltage Regulator (with error amplifier), fold back protection circuit.
Improvement of Stabilization factor by using Darlington pair for regulator.

c) Design of IC LM317/337 based only adjustable voltage regulator circuits, design of dual
tracking power supply using LM317/LM337 with unregulated power supply.

d) Design of switching regulators using IC LM 2575 / 2577 (buck and boost regulators - fixed
and adjustable output voltage)

Unit-II: Design of Small Signal Amplifiers using BJT / FET No of Lect. - 8, Marks: 16

a) Design of single stage CE / CS amplifier with biasing circuit.
b) Design of single stage CB / CG amplifier with biasing circuit.
c) Design of Single stage CC/ CD amplifier with biasing circuit.
d) Design of current series negative feedback amplifier using B]T / JFET.




Unit-III: Power and Tuned Amplifiers No of Lect. - 8, Marks: 16

a) Design of Class A Amplifier (resistive load and transformer coupled load)
b) Design of Class B amplifier.

c) Design of Class AB amplifier.

d) Design of single tuned amplifier BJT / FET

Unit-IV: Design of Oscillators No of Lect. - 8, Marks: 16

a) Design RC and LC Oscillators - RC Phase shift oscillator, Hartley, Colpitts and Clapp oscillator

b) Design of multivibrator - Design of collector coupled Astable multivibrator and collector
coupled Monostable multivibrator using B]T

c) Design of UJT relaxation Oscillator, Design of Schmitt trigger using BJT.

Unit-V: Design using Analog Integrated Circuits No of Lect. - 8, Marks: 16

a) Design of single supply ac inverting and non-inverting amplifier using 1C324.

b) Design of FSK modulator using IC555, Design of ramp generator using IC555

c) Design of V/F and F/V convertors using TC9400

d) Study of different ICs available for digital modulation techniques (PAM, PWM, PPI, ASK, FSK).

Reference Books:

1) Bell - Electronics Devices and Circuits, PHI or Pearson 4/e

2) Goyal, Khetan - Monograph on Electronics Design Principles, Khanna Pub.

3) Rashid - Microelectronics Circuits Analysis and Design, Cenage Learning, 2/e

4) M.M. Shah - Design of Electronics Circuits and Computer Aided Design, New Age Int.
5) Bell - Solid State Pulse Circuits, PHI 4/e

6) Michael Jacob - Application and Design with Analog Integrated Circuits, PHI 2/e

7) Sergio Franco - Design with OP-AMP and Analog Integrated Circuits, TMH, 3 /e

8) IC datasheets.



Communication System-II

COURSE OUTLINE
Communication System-II CS-11
Course Title Short Title Course Code

Course Description:

This course is aimed at introducing the fundamentals of digital communication to
undergraduate students. The background expected includes a prior knowledge of second year
course in Communication System-I. The goals of the course are to understand the basic principle
of digital communication and application in different era.

Hours / Week | No. Of Weeks | Total Hours Semester Credits
03 14 42 03

Lecture

Prerequisite Course(s): Communication System-I.

COURSE CONTENT
Communication System-II Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE): 80 Marks
Paper Duration (ESE) : 03 Hours

Internal Sessional Exam (ISE) : 20 Marks

Unit-I: Spectra, Probability and Random Variables No of Lect. -9, Marks: 16

a) Basic Signal Processing Operation in digital communication
b) Power density spectrum, Energy spectral density

c) Parseval’s theorem, Rayleigh Energy theorem

d) Probability and sample space,

e) Random Variables, Random process and Probability Function.
f) Probability Models.

Unit-1I: Waveform Coding and Baseband Shaping for Data Transmission No
of Lect. - 8, Marks: 16

a) Pulse Code Modulation (PCM) & PCM with Noise.

b) Delta Modulation

c) Digital Multiplexing.

d) Discrete PAM Signals and Power Spectra of Discrete PAM Signals.

e) ISI & Nyquist’s Criterion for Distortion less Baseband Binary Transmission.
f) Eye Pattern.



Unit-III: Digital Modulation Techniques No of Lect. -9, Marks: 16

a)
b)
c)
d)
e)
f)

Digital Modulation Formats

Coherent Binary Modulation Techniques

Coherent Quadrature Modulation Techniques
Noncoherent Binary Modulation Techniques

M-ary Modulation Techniques

Bit Vs symbol Error Probability and Synchronization

Unit-IV: Information and Detection Theory No of Lect. - 8, Marks: 16

a)
b)
c)
d)
e)
f)

Uncertainty, Information and Entropy

Source coding Theory

Huffman coding and Discrete Memory less Channels

Mutual Information, Channel Capacity and Channel Coding Theory
Differential Entropy and Mutual Information

Channel Capacity Theorem

Unit-V: Channel Coding No of Lect. - 8, Marks: 16

a)
b)

Coding introduction, Error probability with repetition in the binary symmetric channel.
Linear Block Codes

c) Algebraic Codes
d) Automatic repeat request

Reference Books:

1) S. Haykin, “Digital Communications”, Wiley Student Edition, ISBN 9971-51-205-X.

2) A. Carlson, P. Crilly and J. Rutledge, “Communication Systems- An Introduction to Signals
and Noise in Electrical Communication”, McGraw Hill International Edition, 4th Edition, ISBN
0-07-121028-8.

3) H. Taub, D. Schilling, “Principles of Communication Systems”, Tata McGraw Hill, 2rd Edition,
2005, ISBN 0-07-462456-3.



Microcontrollers & Peripheral Interface Controller (PIC)

COURSE OUTLINE

Microcontrollers & PIC MC&PIC

Course Title Short Title Course Code

Course Description:

This course provides an Extensive knowledge about 8051 microcontroller, its programming,
interfacing, applications and introduction to PIC.

Hours / Week | No. Of Weeks Total Hours Semester Credits
Lecture

03 14 42 03

Prerequisite Course(s): Course on 8085 Microprocessor and Digital Electronics.

COURSE CONTENT
Microcontrollers & PIC Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) :80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-1: The 8051 Microcontroller No of Lect. - 8, Marks: 16

a) Overview of the microcontroller Family, Block diagram description of 8051.

b) Memory and Register organization.

c) Stack and operation of stack. Stack related instructions.

d) Looping, Conditional and Unconditional Jumps, Subroutines, Time delay calculations,
CALL and RET Instruction.

e) 8051 pin diagram, understanding the function of each pin.

f) 1/0 port structure and [/O port programming.

Unit-II: 8051 Programming No of Lect. - 8, Marks: 16

a) Addressing Modes in 8051.
b) Instruction set of 8051 microcontroller.
c) Programs based on instructions.



Unit-III: Timer, Serial port and Interrupt programming No of Lect. - 8, Marks: 16

a) Structure of Timer mode control register (TMOD register), Mode 1 programming.
b) Generation of large delay, Mode 2 programming

c) Counter programming, Timer control register (TCON register) structure.

d) Serial communication basics, 8051 Serial Port Programming.

e) 8051 interrupts, Interrupts Programming.

Unit-1V: Interfacing No of Lect. - 9, Marks: 16

a) Switch interfacing, LED interfacing, LCD interfacing,

b) ADC interfacing, DAC interfacing, Sensors interfacing,

c) Stepper motor, Relay interfacing.

d) DS12887 Real Time Clock (RTC) Interfacing

e) Serial communication protocols Inter Integrated Circuit (I12C), Serial Peripheral Interface
(SPI), MODBUS.

Unit-V: PIC microcontrollers No of Lect. - 9, Marks: 16

a) PIC microcontrollers overview and features, PIC 16C6X/7X, PIC 16C6X/7X ALU, CPU
registers, status register, File selection register (FSR).

b) Pin Diagram, PIC reset actions, PIC oscillator connections.

c) PIC memory organization

d) PIC 16C6X/7X instructions, Addressing modes, 1/0 ports, interrupt in PIC 16C61/71, PIC
16C61/71 timers

e) PIC16C61/71 ADC

f) Introduction to PIC 16F8XX Flash microcontrollers.

Reference Books:

1) M.A. Mazidj, J.C. Mazidi, R.D. McKinlay, The 8051 Microcontroller and Embedded
Systems using Assembly and C, Second Edition, Pearson

2) Kenneth Ayala, The 8051 Microcontroller, Third Edition, Delmar Learning, a part of
Cengage Learning (India Edition)

3) Ajay Deshmukh, Microcontrollers [Theory and Applications], Tata McGraw hill, New
Delhi

4) Mike Predko - Programming and Customizing 8051 micro controller, TMH.

5) N Senthil Kumar, M Saravanan, S Jeevananthan, and Satish Shah- Microprocessors and

Interfacing (Series - Oxford Higher Education)



Feedback Control System

COURSE OUTLINE
Feedback Control System FCS
Course Title Short Title Course Code

Course Description:

This course provides an introduction to feedback control system covering: basic concept of open
loop and close loop system, types of control system and their components, modeling of physical
system, transfer function methods. Time response of different order system. Stability method
and frequency method such as bode plot, polar plot, Nyquist criterion analysis of state variables
and controllers.

Hours / Week | No. Of Weeks Total Hours Semester Credits
Lecture

03 14 42 03

Prerequisite Course(s): Knowledge of Mathematics at FE and SE level.

COURSE CONTENT
Feedback Control System Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) :80 Marks
Paper Duration (ESE) :03 Hours
Internal Sessional Exam (ISE) :20 Marks
Unit-I: Introduction to control system No of Lect. - 8, Marks: 16

a) History and development of Automatic control system.

b) Types of control system & open loop and closed loop system.

c) Transfer function of Block diagram algebra.

d) Masons gain formula and transfer function of signal flow graph.
e) Conversion of Block diagram algebra to Signal flow graph.

f) Conversion of electrical system to Signal flow graph.



Unit-II: Time response and stability of control system No. of Lect. - 8, Marks: 16

a) Standard test signals

b) Time response of first and second order system.

c) Steady state error and error constant.

d) Design specifications of second order system.

e) Transient response & its specifications.

f) The concept of stability & Necessary condition of stability
g) Hurwitz stability criterion.

h) Routh stability criterion, Relative stability analysis.

Unit-III: The concepts of Root locus No of Lect. - 8, Marks: 16

a) General rule to draw root locus.

b) Construction of root locus.

c) Root counter.

d) Effect of addition of open loop poles.

e) Effect of addition of open loops zeros.

f) Design of lead and lag compensator using root locus.

Unit-IV: Frequency domain analysis No of Lect. - 8, Marks: 16

a) Correlation between Time and frequency response.

b) Basics of Magnitude and phase plot.

c) Construction of bode plot.

d) Concept of lead and lag compensator using bode plot.
e) Polar plot.

f) Nyquist stability criterion.

g) Assesment of Relative stability using Nyquist criterion.

Unit-V: state space analysis and controllers. No of Lect. - 8, Marks: 16

a) Concept of state (State variable and state model).

b) State model of linear system.

c) Solution of state equation

d) Controllability and observability.

e) Introduction to controller PI, PD and PID.

f) Stepper motor. Servo motor and synchronous motor.

Reference Books:

1) LJ. Nagrath and M. Gopal - Control system Engineering- New age 4t edition.
2) LJ. Nagrath and M. Gopal - Control system Engineering- New age 5" edition
3) Katsuhiko Ogata- Modern Control engineering- Pearson 4t edition.

4) Ashok Kumar- Control system- Tata McGraw Hill Publishing Company.

5) R.Amanda and P. Ramesh Babu- Control system Engineering- SciTech.

6) Smarajit Ghosh - Control systems second edition - PEARSON publishers.



Electromagnetic Engineering

COURSE OUTLINE

Electromagnetic Engineering EME

Course Title Short Title Course Code

Course Description:

This course covers the Basics of Electric field & Magnetic field, properties of conductor,
properties of dielectric material & concept of capacitor with various structures. Electromagnetic
waves as a UPW, Maxwell’s equation in static, time varying & free space. This course deals with
basics of antenna & parameters.

Hours / Week No. Of Weeks Total Hours Semester Credits
Lecture

03 14 42 03

Prerequisite Course(s): Knowledge of Mathematics at FE and SE level.

COURSE CONTENT
Electromagnetic Engineering Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) :80 Marks
Paper Duration (ESE) :03 Hours
Internal Sessional Exam (ISE) :20 Marks
UNIT-I No. of Lect. - 8, Marks: 16

Coulomb’s law and electric field intensity: -
a) Review of vector Analysis and coordinate systems.
b) Coulomb’s force law & Numerical based on force law.
c) Concept of electric field intensity.
d) Volume charge density, surface charge density, Line charge density

e) Electric field due to point charge, line charge, surface charge, Volume charge. Numerical
based on different configuration of charges.

f) Concept of Electric Flux. Relation between flux density & electric field intensity.

UNIT-II No. of Lect. - 8, Marks: 16

Gauss'’s law, Energy and Potential:-

a) Gauss’s law, Application of Gauss’s law to symmetrical charge distribution.
b) Divergence Theorem.(Statement & Proof)



Maxwell’s first equation in electrostatics.

Work Done, Concept of Potential & Potential Difference.

Potential difference in field of point, Line, Surface, Volume charge.

Potential gradient, Relation between Potential gradient & Electric filed intensity.
Dipole and its electric field, Dipole movement.

Energy density in electrostatic field.

UNIT-III No. of Lect. - 9, Marks: 16

Conductor, Dielectrics and Capacitance:-

a)
b)
c)
d)
e)
f)
g)

Current and current density. Current continuity equation.

Properties of conductors.

The nature of Dielectric materials.

Boundary Condition for perfect Dielectric materials, free space, conductor.
Capacitance, Parallel plate capacitor.

Calculation of capacitance of various configurations.

Poisson’s and Laplace’s equations.

UNIT-IV No. of Lect. - 8, Marks: 16

Magneto statics:-

a)
b)

Biot-Savarts law and its vector form.
Magnetic field due to finite, infinitely and circular loop long current carrying

conductor.

c)
d)
e)
f)
g)

Ampere’s Circuital law, Point form of Ampere’s circuital Law/Curl operator.
Stokes theorem.

Magnetic flux & Magnetic flux density.

Scalar and Vector magnetic potential.

Lorentz’s Force equation. Energy stored in magnetic field.

UNIT-V No. of Lect. - 8, Marks: 16

Time Varying Fields & Uniform Plane Waves:-

a)

b)

Maxwell’s equations (Differential, Integral and Phasor forms) for time varying, Static &
free space.

Uniform plane waves, Transformation of UPW from time varying form into Phasor, Vice
versa.

Representation of wave motion in free space. (Wave equations).

Representation of wave motion in perfect dielectrics and Lossy dielectrics.

Poynting’s theorem & Wave power.

Propagation in good conductor and Skin effect.

Introduction to antenna basic parameter-Patterns, Beam area, radiation intensity, Beam
efficiency, directivity & gain, antenna aperture, Effective height.



Reference Books:

1) Engineering Electromagnetic-William H. Hayt, ] A Buck, Tata McGraw Hill Publication.
7thEdition.

2) K.D. Prasad - Antenna and Wave Propagation, Satya Prakashan.

3) Electromagnetics- Schaum’s outline series, 274 edition, Joseph A Edminister, Tata
Mc Graw Hill edition.

4) R K Shevgaonkar, “Electromagnetic Waves”, 1st Edition, Tata McGraw Hill.



Electronic Circuit Design Lab

LAB COURSE OUTLINE
Electronic Circuit Design Lab ECD LAB
Course Title Short Title Course Code

Course Description:

In this laboratory course emphasis is on the hand on design practice and implementation and
testing of various circuits (discrete and IC based) in laboratory.

Hours per Week No. of Weeks Total Hours Semester Credits
2 15 30 1

Laboratory

Total Semester Credits: 1

Prerequisite Course(s): A background in basic electronics and circuit theory.

LAB COURSE CONTENT

(Note: Minimum five experiments to be perform)

1. Design and test discrete series voltage regulator (with error amplifier) with
unregulated power supply.

a. Design and test of series voltage regulator (using error amplifier).

b. Using step down transformer, full wave rectifier (using diodes) and capacitor
filter, design and test unregulated power supply required for series voltage
regulator.

[Design of series voltage regulator is without protection circuit and max output
current 500mA- do not use Darlington pair]

2. Design and test Inverting /Noninverting amplifier.

a. Design and test single stage BJT CE / CC amplifier for given Av, S, Ri, Ro, Fi, Vcc,
Q points, Riw, Source resis.

b. Perform DC and AC analysis find theoretical values and compare it with
designed circuit values.
[Design of single stage (use self-biasing) without feedback CE / CC BJT amplifier]

3. Design and test of single tuned amplifier using BJT for given center frequency.
a. Design of biasing circuit (self bias)

b. Designing of tuned circuit.
c. Calculation and verification of fy and bandwidth.



4. Design of Astable Multivibrator using BT

a. Selection of transistor and external components.
b. Calculation and verification of desired output frequency and amplitude of output
signal.
OR

4. Design and test Schmitt trigger using BJT.

a. Selection of transistor and external components for given UTP and LTP.

b. Calculation and verification of desired UTP and LTP

5. Design and fabricate any one circuit from Syllabus

a. Select the circuit from syllabus (only from Electronic Circuit Design and other than
laboratory experiments).

b. Design the circuit.

c. Implement and test the designed circuit on Printed Circuit Board. [Maximum group size to
conduct this experiment is Four. Implementation must be on PCB. Students have to write
report (design, fabrication method and testing results) in their regular Laboratory
manual]

All experiments (except Expt No 5), must perform using breadboard only.

Guide lines for ESE:-

ESE will be based on practical assignment submitted by the student in the form of journal.
Evaluation will be based on paper work and performance in the practical.



Feedback Control System Lab

LAB COURSE OUTLINE
Feedback Control System Lab FCS LAB
Course Title Short Title Course Code

Course Description:

In this laboratory course student will be familiar with electrical network, motor and lead
and lag controller. Also simultaneously student will be familiar about how to find out the Bode,
polar & Nyquist plot with the help of MATLAB.

Hours per Week No. of Weeks Total Hours Semester Credits

Laboratory
2 15 30 1

Total Semester Credits: 1

Prerequisite Course(s): Knowledge of Basic Electronics

LAB COURSE CONTENT

(Note: Minimum FOUR Experiments from each group.)

Group A

1) To Plot the magnitude & phase plot of lead electrical network.
2) To Plot the magnitude & phase plot of lag electrical network.
3) To determine the transient response of RLC electrical network
4) Study of flow control using PID controller.

5) Study of synchronous to observe angular displacement.
6) Study of stepper motor.

Group B

1) Obtain the unit step response of a second order system
a) Zeta= 0.5 and wy= 6 rad/sec.
(S2+9s+19)/ (s3+7S2+14S+8)

2) Sketch the polar plot of (Unity f/b system)
a) G(s)=20s/(s+10(s+10)
b) G(s)=10/s(s+1)(s+2)

3) Sketch the Bode plot for the transfer function (Unity f/b system)
a) G(s)=1000/s(1+0.1s)(1+0.0015s)



b) G(s)=10/s(s+1)(s+2)

4) Sketch the Nyquist plot for the system
a) G(s)H(s)=60/(s+1)(s+2)(s+5)
b) G(s)H(s) =1/(s2+0.8s+1)

5) The open loop transfer function of a servo system with unity feedback is given by G(s) =
10/(s+2) (s+5). Determine the damping ratio, undamped natural frequency of oscillation.
What is the percentage overshoot of the response to a unit step input?

6)
a) A system has G(s) = 0.035/s(1+0.5s)(1+0.04s) Design a suitable lag compensator to give
velocity error constant 27.3 s'1 and phase margin =45°

b) The open loop transfer function of a unity feedback system G(s) = K/s(s+1)(s+2) Design
suitable lag-lead compensator to achieve the following:
Static velocity error constant = 10 s-1. Phase margin = 50° and Gain margin less than
Or equal to 10dB.

Guide lines for ESE:-

ESE will be based on practical assignment submitted by the student in the form of journal. In ESE
the student may be asked to perform any one practical out of Group A and Group B. Evaluation
will be based on paper work and performance in the practical.



Communication System-II Lab

LAB COURSE OUTLINE
Communication System-II Lab CS-11 LAB
Course Title Short Title Course Code

Course Description:

This laboratory course is an introduction to the most common techniques that are used to
build both analog and digital communication systems using a modern digital signal processing
approach. Communication systems are introduced by looking first at baseband transmission
methods such as pulse amplitude modulation (PAM) signaling, and pulse code modulation
(PCM). The combination of AM, FM, PM and PAM or PCM finally leads to the most commonly
used digital modulation systems such as frequency shift keying (FSK), phase shift keying (PSK)
and more general 2-dimensional signal constellations using quadrature amplitude modulation
(QAM). In the majority of cases the goal of a communication system is to transmit information
reliably as fast as possible within a given channel bandwidth and power constraint.

Hours per Week No. of Weeks Total Hours Semester Credits
2 14 28 1

Laboratory

Total Semester Credits: 1
Prerequisite Course(s): Communication System-I.
LAB COURSE CONTENT
(Note: Minimum FOUR Experiments from each group.)
Group A
1. To generate and detect PCM signal.

a. Draw input and output waveform.

b. From sampled output measure quantization level.

c. Reconstruct PCM waveform from modulated signal.

2. To understand waveform of Delta Modulation and Demodulation.

a. Observation of effect of slope overload.
b. Observation of Granular noise and SNR.



3. To understand waveform of Adaptive Delta Modulation and Demodulation.

a. Observation of decreasing effect of slope overload.
b. Observation of Granular noise and SNR.

4. To generation and detection of FSK input and output waveform.

a. Find the FSK frequency when applied logic ‘1’ and ‘0’
b. Reconstruct same signal at receiving side.
c. Draw detected input and output waveform on graph.

5. To generation and detection of PSK input and output waveform.

a. Find the PSK phase changing when applied logic ‘1’ and ‘0".
b. Reconstruct same signal at receiving side.
c. Draw detected input and output waveform on graph.

6. To generation and detection of ASK input and output waveform.

a. Find the ASK measure amplitude when applied logic ‘1’ and ‘0’.
b. Reconstruct same signal at receiving side.
c. Draw detected input and output waveform on graph.

Group B

7. To generation and detection of QPSK/QAM input and output waveform.

a. Observed the OPSK/QAM input and output waveform.
b. Reconstruct same signal at receiving side.
c. Draw detected input and output waveform on graph.

8. To Study different line codes (NRZ, RZ, polar RZ, bipolar(AMI),Manchester)

a. Describe representation of each code.
b. Compare each code and made observation.
c. Draw given input and output waveform on graph.

9. Noise analysis using any software tool (use of any discrete distribution).Find
response by changing parameters. (use any open source software)

10. Noise analysis using any software tool (use of any continuous distribution).Find
response by changing parameters. (use any open source software)

11. Execute Shannon Fannon algorithm by using any software tool. .(use any open
source software)

12. Execute Huffman coding by using any software tool. (use any open source
software)



Guide lines for ESE:-

ESE will be based on practical assignment submitted by the student in the form of journal. In ESE
the student may be asked to perform any one practical out of Group A and Group B. Evaluation
will be based on paper work and performance in the practical.



Microcontrollers & Peripheral Interface Controller Lab

COURSE OUTLINE
Microcontrollers & PIC MC&PIC LAB
Course Title Short Title Course Code

Course Description:

In this laboratory course emphasis is on the understanding the instruction set of 8051
microcontroller and PIC. It provides comprehensive treatment of 8051 microcontroller along
with technical knowhow about PIC family. The students can use this knowledge to analyze and
build the embedded system for different applications.

Hours per Week No. of Weeks Total Hours Semester Credits

Laboratory
2 14 28 1

Total Semester Credits: 1

Prerequisite Course(s): Course on 8085 Microprocessor and Digital Electronics.

LAB COURSE CONTENT

(Note: Minimum SIX Experiments from group A and TWO experiments from group B.)

Group A
1. Study of 8051 / 8085 assembler and Simulator by writing program for addition and
Subtraction.
. Write and Execute program for multiplication and division.
. Write and Execute program for Calculation of factorial.
. Write and Execute program to flash LED.
. Write and Execute program to interface a switch.
. Write and Execute program to display 0 to 9 continuously on 7-Segment display.
. Write and Execute program to demonstrate interfacing of Relay.
. Write and Execute program to demonstrate interfacing of DAC.
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. Write and Execute program to demonstrate interfacing of ADC.

Group B

10. Write and Execute program to demonstrate interfacing of Stepper Motor.
11. Write and Execute program to demonstrate interfacing of LCD.



12. Two experiments based On PIC 16C6X/7X.

13. Two Experiments to understand the working of serial protocols.

Guide lines for ESE:-

ESE will be based on practical assignment submitted by the student in the form of journal. In ESE
the student may be asked to perform any one practical out of Group A and Group B. Evaluation
will be based on paper work and performance in the practical.



Computer Programming-III Lab

COURSE OUTLINE
Computer Programming-III Lab CP-III Lab
Course Title Short Title Course Code

Course Description:

This course provides an introduction to computer programming Language
MATLAB/Scilab covering: Introduction to MATLAB/Scilab; Handling Arrays and Matrices;
Programming in MATLAB/Scilab, M-File Scripts; MATLAB/Scilab Functions and Two-
Dimensional Plots; Graphical User Interface and Applications of MATLAB/Scilab.

Hours / Week | No. Of Weeks Total Hours Semester Credits
Lecture 01 14 14
02
Lab 02 14 28

Prerequisite Course(s): Knowledge of C Language and logical reasoning.

THEORY COURSE CONTENT
Computer Programming-III Lab Semester-V
Teaching Scheme Examination Scheme
Lecture: 1 hours /week Internal Continuous Assessment (ICA): 50 Marks
Unit-I: Introduction to MATLAB/Scilab No of Lect. - 2

a) Getting Started with MATLAB/Scilab. Command Window, Editor Window, Figure Window, Help
Window, Command History Window, Current Directory Window, Workspace Window.

b) Data Types in MATLAB/Scilab, Variables, Keywords, Assignment Statement, MATLAB/Scilab
System Variables, Semicolon, and Percentage Sign.

c¢) Commonly Used System MATLAB/Scilab Commands.

Unit-II: Handling of Arrays and Matrices No of Lect. - 4

a) Creating an Array, Accessing Elements of an Array, Regular Arrays, Expanding and Reducing an
Array, the Length and Size functions.

b) Array Sorting, Mathematical Operations on Arrays (Addition, Substraction, Multiplication by
Scalar, and Multiplication of two arrays).



c) Division of Two Polynomials, Relational and Logical operators on Arrays.

d) Creating a Matrix, Accessing Element of a Matrix, Length and Size of a Matrix.

e) Expanding and reducing the size of a Matrix, Shifting and sorting Matrices.

f) Creating Special Matrices (Identity Matrix, Anti-Identity Matrix, 0’s Matrix, 1’s Matrix, and Magic
Square), Transpose, Determinant and Inverse of a Matrix.

g) Mathematical Operations on Matrices.

Unit-III: Programming in MATLAB/Scilab, M-FILE Scripts No of Lect. - 4

a) String Operations, String MATLAB/Scilab Functions, Time and Date Functions.

b) Introduction to M-file scripts, Creating, Saving and Running an M-file.

c) Variables of a Script File, disp function, fprintf function, Reading Input from keyboard, sscanf
function.

d) The Conditional Control Statements, Nested Conditional Control Statements.

e) The Loop Control Statements, for loop, while loop.

f) Break, continue and return statement.

Unit-IV: MATLAB/Scilab Functions and Two-Dimensional Plots No of Lect. - 3

a) Creating MATLAB/Scilab function file, local and global variable, saving and using function file,
Inline functions, Comparison between script files and function files.

b) The plot Command, fplot command, Plotting Multiple Graphs in the same plot.

c) Formatting a plot, plot with Logarithmic axis, histograms, and polar plots.

d) Plotting multiple plots on the same page, Examples of MATLAB/Scilab Applications on plots.

Unit-V: Graphical User Interface and Applications of MATLAB/Scilab No of Lect. - 3

a) Introduction to GUI, GUI Development Environment, Creating a Simple GUL.

b) GUI Components: textbox, pushbuttons, toggle button, checkbox, radio button, popup Menus, List
box and Slider.

c) Dialog Boxes: Error and warning Dialog Boxes, Input Dialog Box, Question Dialog Box, List Dialog
Box, and File Dialog Box.

d) Application: Linear Algebra, Curve Fitting and Interpolation, Numerical Integration, Digital Image
Processing, etc.

Reference Books:

1) Stephen]. Chapman, “MATLAB Programming for Engineers”, Thomsan Learning,
3rd Edition, 2007
2) Y. Kirani Singh and B.B. Chaudhari, “MATLAB Programming”, PHI, 1st Edition, 2010
3) Amos Gilat, “MATLAB An Introduction with Applications”, Wiley India, 1st Edition, 2010
4) Rudra Pratap, “ Getting Started with MATLAB 7”, OXFORD, 1st Indian Edition, 2006
5) www.scilab.org
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LAB COURSE CONTENT

(NOTE: minimum 6 practical from group A and 2 practicals from group B)
GROUP A (MATLAB/Scilab)

. Study of creation of arrays.
a. Create a row vector that has different elements
b. Create a column vector that has different elements
c. Create a matrix for given elements.

. Study of various operations on matrices
a. Create two matrices
b. Perform arithmetic operations like addition, subtraction, multiplication & division
on any two matrices
c. Prove addition of matrices is commutative and associative
d. Show matrix multiplication is distributive

. To plot sinusoidal, triangular and square signal
a. Plot all signals in a given range on same figure with suitable naming.

. Compute sampling of continuous time signal.
a. Plot continuous time signal
b. Plot signals for different conditions of sampling and verify sampling theorem
c. All signals plot on one figure.

. To find the pole zero plot of the given network.

a. Obtain Transfer function
b. Calculate poles & zeros of given system
c. Plot the Plot -Zero plot for given function.

. To find the Polar /Nyquist plot of the given network.
a. Obtain transfer function
b. Plot Polar/Nyquist plot for given system

. Modeling of any one differential equation
a. Select any one differential equation and implement it with the help of simulation



GROUP B (MATLAB/Scilab)
Applications of MATLAB/ Scilab to Electronics Engineering subjects (4 Practicals)
Reference Books:
1) Rudra Pratap, “Getting Started With MATLAB 7: A Quick Introduction For Scientists and
Engineers”.
2) Amos Gilat, “MATLAB : An introduction with applications, 4th edition.

3) Stephen Chapman - MATLAB programming for Engineer, Thomson.
4) www.scilab.org

Guide lines for ICA:

ICA shall be based on continuous evaluation of student performance throughout semester and

practical assignment submitted by the student in the form of journal.



Industrial Training / EDP / Special Study

COURSE CONTENT
Industrial Training / EDP / Special Study IT/EDP/SS
Course Title Short Title Course Code
Semester-V Examination Scheme
Total Semester Credits: 02 Internal Continuous Assessment (ICA): 25 Marks

Industrial Training

Student shall undergo industrial training for a minimum period of two weeks during
summer vacations between fourth semester and fifth semester.

The industry in which industrial training is taken should be a medium or large scale
industry

The paper bound report on training must be submitted by the student in the beginning of
Fifth semester along with a certificate from the company where the student took training.
Every student should write the report separately.

Institute / Department/T&P Cell have to assist the students for finding Industries for the
training.

Students must take prior permission from Department before joining for Industrial
Training.

OR

EDP (Entrepreneurship Development Program)

Student has to participate in Entrepreneurship Development Program for a minimum
period of One week during summer vacations between fourth semester and fifth
semester.

Every student must submit the paper bound report based on the program in the
beginning of Fifth semester along with a certificate (Course / Program completion) from
the program organizers.

Every student should write the report separately.

Institute / Department may arrange Entrepreneurship Development Program at their
campus.

Students must take prior permission from Department before attending any
Entrepreneurship Development Program.

OR

Special Study

Student has to submit name of three topics of his interest to the department.

Special study in a group shall not be allowed.

The three-member committee appointed by Head of Department shall allot one topic out
of the three topics submitted by the student.

Every student must submit the paper bound report based on special study at the end of
Firth semester.



* Department should allot guide to all such students, for monitoring their progress and
guide them for literature survey / report writing etc.

* Evaluation of special study shall be done based on presentation made by student,
followed by brief question answer session.

Evaluation of Industrial Training / EDP / Special Study

ICA: The Internal Continuous Assessment shall be based on the active participation of the
students in the training / EDP / Special study and based on knowledge / skill acquired by the
student. The three-member committee appointed by Head of Department shall assess the
reports and award marks based on following:

(a) Report 10 marks.
(b) Presentation 10 marks.
(c) Viva-voce at the time of presentation 05 marks.

Total: 25 marks.
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Industrial Economics & Telecom Regulation

COURSE OUTLINE

Industrial Economics & Telecom Regulation IETR
Course Title Short Title Course Code

Course Description:

This course includes material from courses in economics, business, and public policy at
the graduate level. Additionally, this course has been supplemented with material from
investigations and consulting studies at the international level. A wide spectrum of material has
been selected, with the purpose of introducing the participants to the important changes that are
happening in the telecommunications industry, and the techniques usually used for cost
estimations, prices, rates and other elements related to the regulation of telecommunications
industry.

Hours / Week No. Of Weeks Total Hours Semester Credits
Lecture

03 15 45 03

Prerequisite Course(s): General understanding of economics and management.

COURSE CONTENT
Industrial Economics & Telecom Regulation Semester-VI
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) :80 Marks
Paper Duration (ESE) :03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-I: Basic concepts in economics No of Lect. - 9, Marks: 16

Demand, supply, elasticity of demand and supply, competition, monopoly, oligopoly,
monopolistic competition, causes creating categories of monopoly organization, price
determination under perfect competition and monopoly, price discrimination, equilibrium of
firm under competition and monopoly. Functions of money, supply and demand for money,
money price level and inflation, black money, consequences, Meaning, magnitude.

Unit-II: Banking and Taxation system of Country. No of Lect. -9, Marks: 16

Function of commercial banks, multiple credit creation, banking system in India, shortcomings
and improvement. Central banking: Function of central banking illustrated with reference to RB],




monitory policy meaning, objectives and features. Sources of public revenue: principles of
taxation, direct and indirect taxes, distribution of incidence, tax structure, reform of tax system.

Unit-III: No of Lect. - 9, Marks: 16

International Trade and economic crises of 2008, Theory of international trade, balance of
trade and payment, theory of protection, tariffs and subsidies, foreign exchange control,
devaluation.

Basic concept of management- Planning, organization, communication, Leadership & motivation.
Marketing management and marketing Mix-Product, Place, price and promotion

Unit-1V: Telecommunications Regulation. No of Lect. - 9, Marks: 16

-The Task of Regulation, Markets and market failure, The rules of regulation.

-The Framework for Regulation, Legal frameworks, Instruments of regulation, Enforcement,
Dangers of regulation and operational aspects.

-Regulatory Strategy and Price Controls, Market strategies/ structures, Engineering and
technology.

-Regulation and the Future (John Buckley, Telecommunications Regulation)

Unit-V: No of Lect. - 9, Marks: 16

National Telecom Policy 1994,New Telecom Policy 1999, Guidelines For Up linking From India,
Broadband Policy 2004, Guidelines For Obtaining License For Providing Direct-To-Home(DTH)
Broadcasting Service In India. TRAI Act 1997, Cable Network Act, TRAI Regulation.

ITU's role in global communications.

(http://www.trai.gov.in/Default.asp

http://www.itu.int/net/home/index.aspx

http://www.itu.int/net/about/index.aspx

Black, Telecommunications Law in the Internet Age, 2002, Elsevier)

Reference Books:

1) R Jayaram, Namita R Kotwani, “Industrial Economics and Telecommunication
Regulations”, PHI

2) John Buckley, Telecommunications Regulation, Institution of Electrical Engineers © 2003,
Published by: The Institution of Electrical Engineers, London, United Kingdom.
(ISBN:0852964447)

3) John R McNamara, “The economics of innovation in the telecommunications industry”,
Quorum Books, Newyork.

4) Hank Intven, McCarthy Tetrault, “Telecommunication Handbook”

5) Indian Economy: A.N Agrawal



Power Electronics

COURSE OUTLINE

Power Electronics PE
Course Title Short Title Course Code

Course Description:

This course includes power semiconductor-based devices such as SCR, IGBT and
related applications. This course is designed to introduce to the students to the basic
principles and applications of power semiconductor devices. It includes fundamentals,

" operation & characteristics of the power devices. This course provides instruction in the
" theory and application of power devices in the electronics and electrical industry. Emphasis
is placed on the physical characteristics and uses of power devices.

Hours / Week No. Of Weeks Total Hours ng((eis.ter
Lecture redits
03 14 42 03
Prerequisite Course(s): A background in basic electronics and circuit theory.
COURSE CONTENT
Power Electronics Semester-VI
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-I: Introduction to Power Devices No of Lect. - 9, Marks: 16

a) Silicon Controlled Rectifier (SCR): Structure, symbolic representation, working
principle, two transistor Analogy of SCR, characteristics (Static and Dynamic), Turn-
ON methods, Gate triggering circuits of SCR (R,RC,UJT).

b) Commutation Methods: Class A, B, C, D, E, F commutation (Circuit diagram, working
principle and waveforms)

c) Protection circuits of SCR: di/dt and dv/dt protection and Snubber circuit

d) IGBT, GTO, DIAC, TRIAC: Structure, symbolic representation, Working principle,
characteristics.



Unit-II: Line Frequency Controlled Converters / Rectifiers No of Lect. - 9, Marks: 16

a) Single phase Half Controlled Bridge Rectifier (R & RL Load)- Circuit diagram,
waveforms, average load voltage, RMS load voltage, average load power, active power,
reactive power, current distortion factor, displacement factor, input power factor,
efficiency, Ripple factor, Form factor.

b) Single phase Full Controlled Bridge Rectifier (R&RL Load) - Circuit diagram,
waveforms, average load voltage, RMS load voltage, average load power, active power,
reactive power, current distortion factor, displacement factor, input power factor,
efficiency, Ripple factor, Form factor.

c) Three phase half and full controlled converter (R & RL load) - Circuit diagram,
waveforms, average load voltage, RMS load voltage, Average load current, Operating
Modes.

d) Effect of Source Inductance: 1-Phase and 3-Phase Fully controlled Rectifier

Unit-1II: DC - DC Converter No of Lect. - 7, Marks: 16

a) Classification of Choppers, Control strategies of dc - dc- converter

b) Step down and Step up dc-dc converter- Circuit diagram, waveform, and output
voltage calculations. Continuous conduction mode, Boundary between continuous and
discontinuous conduction Mode and Discontinuous Conduction Mode.

c) Full Bridge dc-dc converter: PWM with Bipolar voltage switching (Derivation of output
voltage.)

d) Switch mode power supply: Block diagram and explanation.

Unit-1V: Inverters No of Lect. - 8, Marks: 16

a) Inverters: Basic Series and Parallel inverters, construction and principle of operation,

b) Square and PWM Bridge Inverters: Single phase half bridge and full bridge inverters
with R and R-L load, output voltage calculations. Square wave, quasi-square wave and
sinusoidal PWM switching, selection of frequency modulation ratio and amplitude
modulation ratio.

c) Harmonic reduction Techniques.

d) Three phase Bridge inverter: with balanced star resistive load, 120 degree and 180
degree conduction mode for line and phase voltages.

UNIT V: AC Controllers, UPS and simulation of converters No of Lect. - 9, Marks: 16

a) AC controllers: Principle of On-Off control or integral cycle and phase angle control.

b) 1-Phase Half wave and full wave AC control with R and R -L load, derivation of output
Voltage.

c) UPS- Basic principle, Different configurations/ types of UPS - Off-line On-line, Line
Interactive, their comparison. , Battery- Ah, back up time and battery charger rating
calculations.

d) Simulation of single phase full converter, single phase semi converter, single phase full
bridge inverter, single phase AC voltage controller.



Reference Books:
1) Ned Mohan, T. M. Undeland and W. P. Robbins- Power Electronics, converters ,

Application, and Design, John Wiley and sons, (314 Edition)
2) M.D. Singh, K. B. Khanchandani - Power Electronics, TMH (3rd Edition)
3) M. H. Rashid - Power Electronics circuits, devices and applications, PHI, 3/e. Or Pearson.
4) Dr. Shailendra Jain, Modeling and simulation using MATLAB-Simulink, Wiley India
pvt.Ltd.
5) P.C.Sen Power Electronics Tata Mc-Graw-Hill Publishing Company Limited.
6) Dr.P.S. Bimbhra, Power Electronics, Khanna Publication.
7) M Ramamurthy - An Introduction to Thyristor and their application, Second Edition,
8) M. S.Jamil Asgar, - Power Electronics, PHI, 2004, New Delhi.
9) S. K. Bhattacharya - Industrial Electronics and control , Tata Mc-Graw-Hill (TMH)
10)Deodatta Shingare, Industrial and Power Electronics, Electrotech Pub.

11)MATLAB-SimPowerSystem manuals.



Electronic Measurement

COURSE OUTLINE

Electronic Measurement EM

Course Title Short Title Course Code

Course Description:

The main objective of this course is to introduce and expose the students to various

measuring instrument, their block diagram, specifications and applications. It includes analog

instruments, digital instruments, generators, analyzers, and C.R.0. & data acquisition system.

Hours / Week No. of Weeks Total Hours

Semester Credits

Lecture - 03 ’ 14 ’ 42'

04

Prerequisite Course(s): Knowledge of Elements of Electrical & Electronics Engineering and

Component Devices and Instrumentation Technology.

COURSE CONTENT
Electronic Measurement Semester-VI
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination(ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-I: Analog instruments: No of Lect. - 8, Marks: 16

a) Q-meter.

b) True RMS responding voltmeter.

c) Vector voltmeter.

d) Vector impedance meter.

e) Bolometer -Measurement of power.

f) Field strength meter.
g) Automatic bridges.



Unit-II: Digital Instruments No of Lect. - 8, Marks: 16

a) Digital Frequency Meter.

b) Digital measurement of time.

c) Universal Counter, Electronic Counter.
d) Digital tachometer, Digital PH meter.
e) Phase meter, Capacitance meter.

f) Automation in digital instruments.

Unit-III: Signal Generators and Analyzers No of Lect. - 9, Marks: 16

a) Frequency synthesized signal generator,

b) Random noise generator,

c) Sweep generator, TV Sweep generator, Marker generator, Wobbluscope.
d) Vectroscope,

e) Optical Time-Domain Reflectometer.

f) Frequency selective wave analyzer, Heterodyne wave analyzer.

g) Harmonic distortion analyzer.

h) Spectrum analyzer and its applications.

Unit-IV: Oscilloscope No of Lect. - 9, Marks: 16

a) Block diagram of CRO, vertical amplifier, horizontal deflecting systems, triggered sweep
and trigger pulse circuit.

b) Delay line and its types.

c) Dual beams CRO, dual trace CRO.

d) Sampling (VHF) oscilloscope, storage oscilloscope and digital read out oscilloscope.

e) Probes for CRO

f) Digital storage oscilloscope

Unit-V: Data Acquisition, Conversion and Transmission No of Lect. - 8, Marks: 16

a) Generalized Data Acquisition System, Objectives of DAS, single channel and multi channel
DAS.

b) Data loggers.

c) Digital Transducer

d) Data transmission systems, advantages and disadvantages of digital over analog
transmitter, TDM.

e) The IEEE 488 bus.

f) Testing of audio amplifier and radio receiver.

Reference Books:

1) H.S. Kalsi, “Electronic Instrumentation”, TMH, 2nd Edition, 2007.
2) A.D. Helfricand W. D. Cooper, “Modern Electronic Instrumentation and Measurement
Technique”, Pearson LPE, 3rd Edition, 2005.
3) A.K.Sawhney, “Electrical and Electronics measurement and Instrumentation”, Dhanpat
Rai and company, 18t Edition, 2007.
4) K. Lal Kishore, “Electronic Measurement and Instrumentation”, Pearson 4t Edition, 2012.



Audio Video Engineering
COURSE OUTLINE

Audio Video Engineering AVE
Course Title Short Title Course Code

Course Description:

This course introducing the fundamentals of Television and Consumer Electronic to
undergraduate students. As the follow-up to this course, the reader is advised to the access to
this course “Colour television -principal and practices” for further information on CTV
principles, detailed coverage of integrated circuits used in color receiver and for alighment and
servicing of such receivers.

Hours / Week | No. Of Weeks Total Hours Semester Credits
Lecture

03 15 45 03

Prerequisite Course(s): Physics, Analog Communication, Digital Communication,
Electromagnetic Engineering.

COURSE CONTENT
Audio Video Engineering Semester-VI
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) :80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
Unit-I: Methods of sound recording and reproduction No of Lect. - 9, Marks: 16

a) Introduction to Disc recording, Magnetic recording, optical recording-CD and DVD.

b) Monophony, stereophony, Hi-Fi (High Fidelity) System.

c) PA system-Basics of aquatics, Block diagram, requirement, Characteristics, its planning
for various uses.

d) Introduction to satellite radio reception (word space).

e) Introduction to blue ray disc format.

Unit-II: Basic concept of Television. No of Lect. - 9, Marks: 16

a) Scanning methods, Horizontal and vertical synchronization.

b) Camera Tubes-Image Orthicon, Vidicon, Plumbicon, Saticon, Silicon Diode array.

c) Aspectratio, Kell factor.

d) Horizontal and vertical resolution.

e) Video bandwidth, Positive and negative modulation, Composite video signal.

f) Television Transmission-VSB transmission, TV Channels, TV Standard, TV Channels
bands.

g) Basic block diagram of Monochrome TV receiver.



Unit-1II: Colour Television receiver No of Lect. - 9, Marks: 16

a) Colour fundamental, compatibility, frequency interleaving.

b) Colour mixing, color camera tube. Colour purity.

c) Picture tubes-Static and dynamic convergence.

d) Encoder and decoder and colour different signals comparison.
e) Different system concepts-PAL, SECAM, NTSC system.

f) Colour TV transmitter and receiver block diagram.

Unit-IV: Advanced TV system and techniques No of Lect. - 9, Marks: 16

a) Introduction to digital compression techniques.

b) Introduction to JPEG, MPEG techniques.

c) Block diagram of Digital TV-transmitter and receiver.

d) Introduction to Advanced Display, Plasma, LCD, LED, Organic LED.
e) Introduction to HDTV (high-definition TV) transmitter and receiver.

Unit-V: Advanced Broadcasting systems No of Lect. - 9, Marks: 16

a) Introduction to digital cable TV conditional access system (CAS).
b) DTH system, Video on demand.

c) Introduction to 3D DTV system, CCTV, digital terrestrial TV (DTV).
d) Introduction to IPTV and mobile TV.

e) Block diagram and working of FAX Machine.

Reference Books:

1) A.M.Dhake-TV and Video Engineering, TMH

2) R.G. Gupta - TV Engineering and Video system , TMH

3) Kelth Jack - Video Demisified , Penram International

4) S.P.Bali - Colour TV Theory and Practice , TMH

5) R.Gulati - Monochrome and colour TV 4th edition , New Age

6) Bernard Grobb, Charles E - Basic TV and Video system, TMH (6™ Ed.)

7) Philips handbooks on audio ,video and consumer electronics application notes
8) Olson-High Quality Sound recording and reproduction



Industrial Management

COURSE OUTLINE

Industrial Management IM
Course Title Short Title Course Code

Course Description:

This course provides an introduction to: basics of management their organizational structures
with man power development, financial management, quality management & industrial acts.

Hours / Week No. Of Weeks Total Hours Semester Credits
Lecture

03 15 45 03

Prerequisite Course(s): General understanding of trade and management

COURSE CONTENT
Industrial Management Semester-VI
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE):80 Marks
Paper Duration (ESE) : 03 Hours

Internal Sessional Exam (ISE) : 20 Marks

Unit-I: Basics of Managements No of Lect. - 9, Marks: 16

a) Introduction, definition of management,

b) Scientific management.

c) Function of management.

d) Principles of managements.

e) Level of management, managerial skill/roles.

f) Relation between administration, management and organization.

Unit-II: Organizational Structures No of Lect. - 9, Marks: 16

a) Principles of organization. Design of organization.

b) Forms of organization-Line, Lines and staff.

c) Types of ownerships-Partnership, proprietorship

d) Joint stock Company, private limited, Govt. Itd, public limited.
e) Cooperative organization.

f) Public sector and joint ventures.




Unit-III: Personal Management No of Lect. - 9, Marks: 16

a)
b)
c)
d)
e)
f)

Factors affecting man power planning.

Sources of recruitment. Talent acquisition.
Education & training methods of training workers.
Labor welfare, communication in Industries
Suggestion system, discipline in industries.
e-business& e-governances.

Unit-IV: Financial management No of Lect. - 9, Marks: 16

a)
b)

c)
d)

e)

Definition & function of Financial Management

Capital Structure. Fixed & working capital. Role of SEBI (Securities & exchange Board
of India).

Sources of Finance. Loans from Banks. Trade credit. Public deposits.

Wants, utility, Demand.

Supply, Elasticity of demand & Supply.

Unit-V: Quality management & Industrial Acts. No of Lect. - 9, Marks: 16

a)
b)
c)
d)
e)

Definition of quality, quality control.

Process control. Total quality concepts

ISO 9001-2000.

Factories Act, industrial accidents, industrial safety.
Rights patents, trademarks, copy rights.

Text Book: 1) M. Mahajan: Industrial Engineering & Production Management, Dhanpat Rai&

company.

Reference Books:

2) 0. P. Khanna: Industrial Engineering & Management, Dhanpat Rai& company.
3) Koontz: Essential of Management, TMH6/e.
4) M.Y.Khan&P.KJain : Financial Management, TMH.



Power Electronics Lab

LAB COURSE OUTLINE

Power Electronics Lab

Course Title

Course Description:

In this laboratory course emphasis is on the understanding of different Power semiconductor

PE LAB
Short Title

Course Code

devices and their applications like controlled rectifiers, choppers, inverters and ac regulators.

Laboratory

Hours per Week No. of Weeks

Total Hours

Semester Credits

2 14

28

1

Total Semester Credits: 1

Prerequisite Course(s): Knowledge of Elements of Electrical & Electronics Engineering.

LAB COURSE CONTENT

(Note: Minimum TWO Experiments from each group.)
Group A

. Study of R, RC triggering circuits of SCR to plot waveforms for various values of firing
angle.

. Study of UJT triggering circuits of SCR to plot waveforms for various values of firing angle.
. Study and design of Class A, B, C, D, E and F commutation circuits of SCR.(Any two)

Group B

. Study of 1 - ¢ Half controlled Bridge rectifier with R and RL Load, plot input and output
voltage waveforms, average load voltage v/s firing angle.

. Study of 1- ¢ full controlled converter with R and R-L load, plot input and output voltage
waveforms, average load voltage v/s firing angle.

. Study of 1- ¢ full controlled Bridge converter with R and R-L load, plot input and output
voltage waveforms, average load voltage v/s firing angle.

Group C

. Study of circuit and waveforms of step-up dc -dc converter and plot output voltage v/s
duty ratio and switching frequency.

. Study of circuit and waveforms of step-down dc -dc converter and plot output voltage v/s
duty ratio and switching frequency.

. Study of SMPS.



Group D

1. Study of Series Inverter and find efficiency.

Study of Parallel Inverter and find efficiency.

3. Simulation of single phase full converter, development of model, plotting the waveform
on figure and FFT analysis (use MATLAB/Scilab - SimPowerSystem Software).

4. Simulation of single phase full bridge inverter, development of model, obtain frequency
spectrum using powergui block (use MATLAB/Scilab - SimPowerSystem Software).

N

Group E

1. Study and plot V-I characteristics of Diac/Triac/GTO/IGBT(any one).

2. Study of 1- ¢ AC controller with R load and measure load voltage and plot waveforms for
different firing angles.

3. Study of UPS.

Guide lines for ESE:

ESE will be based on practical assignment submitted by the student in the form of journal. In ESE
the student may be asked to perform any one practical out of 10. Evaluation will be based on
paper work and performance in the practical.



Electronic Measurement Lab

LAB COURSE OUTLINE

Electronic Measurement Lab EM LAB
Course Title Short Title Course Code

Course Description:

In this laboratory course emphasis is on the understanding of different instruments front panel
of Q meter, true RMS meter, Universal Counter, CRO, DSO, Data logger and Distortion factor
meter etc. The students can perform different measurements using these instruments.

Hours per Week No. of Weeks Total Hours Semester Credits
2 14 28 1
Total Semester Credits: 1

Laboratory

Prerequisite Course(s): Knowledge of Elements of Electrical & Electronics Engineering and
Component Devices and Instrumentation Technology.

LAB COURSE CONTENT

(Note: Minimum FOUR Experiments from each group.)

Group A

1. Measurement of reactive and resistive components with LCR-Q meter.

2. Measurement of Vrms signal with true RMS meter / DMM.

3. Measurement of frequency and Time with the help of frequency counter.
4. Measurement of motor speed using Digital Tacho meter.

5. Measurement of various parameters with DATA logger.

6. Measurement of Phase angle with the help of Digital Phase Meter.

Group B
7. Measurement of frequency and phase shift using Lissajous pattern and testing of
different components using CRO.
8. Measure and store the frequency and amplitude with the help of DSO.

9. Measurement of distortion and nature of distortion by Harmonic distortion analyzer.



10. Computerized analysis of radio receiver and measurement of power with it.
11. Analysis of test signal with the help of Spectrum analyzer.

12. Measurement of distance with OTDR meter.

Guide lines for ESE:

ESE will be based on practical assignment submitted by the student in the form of journal. In ESE
the student may be asked to perform any one practical out of 8. Evaluation will be based on
paper work and performance in the practical.



Audio Video Engineering Lab

LAB COURSE OUTLINE
Audio Video Engineering Lab AVE LAB
Course Title Short Title Course Code

Course Description:

“Colour television -principal and practices” for further information on CTV principles, detailed
coverage of integrated circuits used in colour receiver and for alignment and servicing of such

This course introducing the fundamentals of Audio Video Engineering to undergraduate
students. As the follow-up to this course, the reader is advised to the access to this course

receivers.

Laboratory

Hours per Week No. of Weeks Total Hours Semester Credits

2 8 16

Total Semester Credits: 1

Prerequisite Course(s): Physics, Analog Communication, Digital Communication, Electromagnetic

Engineering.

o U Wi

O Uk Wi

LAB COURSE CONTENT

(Note: Minimum FOUR Experiments from each group.)

Group A

Study of colour TV receiver.

Voltage and waveform analysis for colour TV.

Alignment and fault finding of colour TV using pattern generator (2 expts.).
Study of HDTV. .

Study of digital TV.

Practical visit to TV transmitter/Studio.

Group B

Study of DTH and set of box.

Study of CD/DVD players.

Study of PA system with cordless microphone.

Study of audio system ,MP3 player ,satellite radio(Tone controlled).
Study of tape recorder.

Web page designing.




Guide lines for ESE:-

ESE will be based on practical assignment submitted by the student in the form of journal. In ESE
the student may be asked to perform any one practical out of Group A and Group B. Evaluation
will be based on paper work and performance in the practical.



Application Software Lab
COURSE OUTLINE

Application Software Lab AS LAB
Course Title Short Title Course
Code

Course Description:

This laboratory course emphasis is on the understanding of the open source Electronics
Design Automation (EDA) tool like gEDA, KiCad, Ngspice and Oscad. But only Oscad is capable of
doing circuit design, simulation and layout design together. Oscad is free and open source EDA
tool and that can be i installed on Ubuntu 12.04 / 12.10 or windows operating system. Using
Oscad student can create circuit schematic, analyze the result using simulation, and design PCB
layout.

Hours per No. of Weeks Total Hours |Semester Credits

2 10 20 1

Laboratory

Total Semester Credits: 1

Prerequisite Course(s): Basic of analog and digital electronics.

LAB COURSE CONTENT

(Note: Minimum FOUR Experiments from each group.)

Group A
1. Installation of Oscad on Ubuntu 12.04 /12.10 and windows.

a.Compare open source, free version and license version operating system.
b. Find the steps to install Open source Oscad on Ubuntu 12.04 / 12.10 and
windows operating system.

2. Study of Architecture of Oscad.
a. Describe the meaning of Electronic Design Automation (EDA) tool.

b. Describe the advantages and disadvantages of Oscad.
c. Use of Oscad in circuit making, simulation and PCB design.



3. Study of schematic creation, simulation and PCB design.

a. Describe the steps to use Oscad in schematic creation, simulation and PCB
design on Ubuntu or on windows operating system.
b. Describe the procedure of AC and DC analysis.

4. Simulation of typical circuit using a) RC b) Diode.

a. Develop circuit consist of RC network.

b. Find voltage and current at each node of circuit and compare with the theoretical
calculated value.

c. Develop circuit consist of diode. Measure voltage and current of diode.

d. Compare simulated result with the theoretical calculated values.

5. Simulation of typical circuit using a) Transistor b) MOSFET
a. Describe operation and construction simple transistor amplifier.
b. Simulate the circuit and find Ig, I¢, Ig, and Vck.
Compare simulated result with theoretical calculated values.
d. Describe operation and construction of simple MOSFET based circuit.

e. Compares all simulated node voltage and current with theoretical calculated
values.

Group B

6. Simulation and PCB design of typical circuit using IC 555.

Identify the timer 555 IC pin configuration and its use.

Draw the typical circuit using timer 555 IC.

Find out the time when output is high using RC combination.
Find out the steps to create PCB layout.

ST

7. Simulation and PCB design of typical circuit using Op-Amp 741 IC.

Identify the Op-Amp 741 pin configuration and its use.
Draw Inverting or Non-Inverting amplifier using IC 741.
Find out the output voltage and gain of Op-Amp.
Compare the simulated and theoretical calculated values.
Create PCB layout.

© o0 o

8. Simulation and PCB design of typical circuit using 74xx series IC.

a. Describe various IC available in 74xx series
b. Draw the circuit using 74xx series and verify the truth table.
c. Create PCB layout.



9. Simulation and PCB design of typical circuit using two stage amplifiers.

a. Describe operation and construction of simple two stage transistor amplifier
circuit.

b. Simulate the circuit and find Ig, I¢, Ig, and Vck.

c. Find the AC analysis and compare input and output wave form.

d. Compare simulated result of Ig, I, Iz, and Vce of each transistor with theoretical
calculated values.

e. Create PCB layout.

10. Simulation and PCB design of simple DC power supply. (DC power supply circuit
include transformer- rectifier-filter- regulator.)

Draw and describe circuit diagram of simple DC power supply.

Describe the use of DC power supply.

Measure the voltage and current at each stage of circuit.

Create PCB layout.

(Optional- Implement DC power supply circuit on single side copper clad PCB and
compare the all node voltage and current with simulated results).

® a0 oW

Reference book-

1) Oscad- An open source EDA tool for circuit design, simulation, analysis and PCB
design. By “Kannan M. Moudgalya , IIT Bombay”, Shroff Publication and distributors
Pvt. Ltd.

2) http://oscad.in

Guide lines for ESE:-

ESE will be based on practical assignment submitted by the student in the form of journal. In ESE
the student may be asked to perform any one practical out of Group A or Group B. Evaluation
will be based on paper work and performance in the practical.



Minor Project

COURSE CONTENT
Minor Project MIP
Course Title Short Title Course Code
Semester-VI
Hours per No. of Weeks Total Hours | Semester Credits
Laboratory
2 10 20 2

Examination Scheme
Internal Continuous Assessment (ICA): 50 Marks

* Every student shall undertake the Minor Project in semester VL.

* Each student shall work on an approved project, a group of 05 students (maximum)
shall be allotted for the each minor project.

* Minor project may involve fabrication, design or investigation of a technical problem that
may take design, experimental or analytical character or combine element of these areas.
The project work shall involve sufficient work so that students get acquainted with
different aspects of fabrication, design or analysis.

* Each student is required to maintain separate log book for documenting various activities
of minor project.

* The three-member committee appointed by Head of the department shall be constituted
for finalizing the topics of minor project. Maximum four minor project groups shall be
assigned to one teaching staff.

* Assessment of the project for award of ICA marks shall be done jointly by the guide and
departmental committee as per the guidelines given in Table-A.

e Before the end of semester, student shall deliver a seminar and submit the seminar
report (paper bound copy)in following format:

0 Size of report shall be of minimum 25 pages.
0 Student should preferably refer minimum five reference books /
magazines/standard research papers.
0 Format of report
* Introduction.
= Literature survey.
» Theory ( Implementation, Methodology, Applications, Advantages,
Disadvantages. etc)
= Future scope.
= Conclusion.



Name of the Project:

Assessment of Minor Project

Name of the Guide:
Table-A
SN | Exam | Name Project | Docume | Design | PCB/hard | Result | Present | Total
Seat of Selection | ntation | /Simul | ware/prog | Verifica | ation
No | Student ation/L | ramming tion
ogic
5 10 10 10 10 5 50




Seminar-I

COURSE CONTENT
Seminar-I S-1
Course Title Short Title Course Code
Semester-VI
Hours per Week| No. of Weeks Total Hours | Semester Credits
Laboratory
2 10 20 2
Examination Scheme
Internal Continuous Assessment (ICA): 25 Marks
1. For Seminar-I every student will individually study a topic assigned to him / her and
submit a report and shall deliver a short lecture / Seminar on the topic during the term.
2. The three-member committee appointed by Head of the department shall be constituted
for finalizing the topics of Seminar-I. Seminar shall be related state of the art topic of his
choice approved by the committee.
3. Seminar topic should not be repeated and registration of the same shall be done on first
come first serve basis.
4. Topic of Seminar shall be registered within a two week from commencement of VI
Semester and shall be approved by the committee.
5. Maximum six seminar supervision shall be allotted to each teacher.
6. Before the end of semester, student shall deliver a seminar and submit the seminar
report (paper bound copy).
7. ASSESSMENT OF SEMINAR-I

Assessment of the Seminar-I for award of ICA marks shall be done by the guide and a

departmental committee jointly, as per the guidelines given in Table- B

Title of Seminar:

Name of Guide:

Table-B
S | Exam | Name Topic Literature | Report | Depth of | Presentation | Total
N | Seat of Selection | survey writing | understa
No | Student nding

5 5 5 5 5




NORTH MAHARASHTRA UNIVERSITY,

JALGAON (M.S.)

BACHELOR OF ENGINEERING (B.E.)

(FINAL YEAR)

ELECTRONICS AND COMMUNICATION,

ELECTRONICS AND TELECOMMUNICATION

TERM -1Tand Il

W.E.F 2008 - 2009



NORTH MAHARASHTRA UNIVERSITY, JALGAON
STRUCTURE OF TEACHING AND EVALUATION
B.E. (ELECTRONICS and COMMUNICATION / ELECTRONICS and TELECOMMUNICATION )

FIRST TERM
W.E.F. 2008-09
Teaching Scheme Hours / Week Examination Scheme
Lectures | Tutorial | Practical | pyration | Paper | TW | PR | OR
Hours
1 Radiation and Microwave 4 i 5 3 100 o5 o5 i
Technology
= ,
5 Fiber Optic 4 ) 2 3 100 25 - -
Communication
" - :
3 Digital Signal Processing 4 i > 3 100 i o5 i
and Processors
* Computer
4 Communication Networks 4 i i 3 100 25 i i
5 Elective - | 4 - 2 3 100 25 25 -
6 * Project - | - - 2 - - 25 - 25
7 * Seminar - - 2 - - 25 - -
Total 20 12 500 150 | 75 | 25
Grand Total 32 750
SECOND TERM
Teaching Scheme Hours / week Examination Scheme
Lectures | Tutorial Practical | puration | Paper TW | PR | OR
Hours
1 Telematics 4 - 2 3 100 25 - 25
5 TeIeV|S|qn and Consumer 4 i 4 3 100 o5 o5 i
Electronics
3 Satellite communication 4 - 2 3 100 25 - -
4 Elective -l 4 - 2 3 100 25 25 -
* Industrial Visit / Case
5 Study i i i i i 25 i i
6 * Project - Il - - 4 - - 100 - 50
Total 16 - 14 400 225 | 75 | 50
Grand Total 30 750
* Common with B.E. (Electronics Engineering)
i) Data Communication and Design _ i) * Embedded System
g i) * Biomedical Instrumentation w i) * Digital Image Processing
= 2 SN %
5 iiiy System Programming 5 iii) * Neural Network and Fuzzy
| 9 systems
o iv) * VLSI Design ol iv) Telecomm. Network Management

v) Broad band Communication

v)Nanotechnology




NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
RADITATION AND MICROWAVE TECHNIQUES
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper : 100 Marks (3 Hours)
Practicals: 2 hrs/week Practical . 25 Marks

Term Work : 25 Marks

UNIT I

Guided waves and Transmission lines : Transmission line parameter, Transmission line equation, Transmission
coefficient, reflection coefficient, Impedance matching, quarter wave transmission line, single stub, double stub matching
(Analytically and using Smith chart), Solution of quarter wave transformer and single stub by using smith chart only
Electromagnetic Theory: Maxwell's Equation, Uniform waves, free space impedance Lectures 10, Marks 20

UNIT I

Wave guide Theory: Comparison between Transmission line and Waveguide, waveguide types rectangular and circular.
Wave propagation through rectangular waveguide, Solution of wave equation in rectangular waveguide, Rectangular wave
guide modes, Waveguide characteristics for TE and TM modes (for rectangular waveguide), equation for cut off wavelength,
guided wavelength, guided velocity, group velocity

Passive Microwave components : Terminator, attenuator, ,traveling detector, Microwave filter, parametric amplifier,
resonator, E-plane, H-plane, Magic Tee, Hybrid circuits, Ferrite Components, Microwave bridge Isolator, Circulator, Directional
coupler, E-plane Tee, H-plane Tee, magic tees, Directional couplers, Ferrite components, Microwave bridge, Circulator,
Isolator, slotted line, Tuners, coupling probes Lectures 10, Marks 20

UNIT Il

Microwave Tubes: Limitations of conventional Tubes, Klystron tubes, Two cavity Klystron, Multi cavity Klystron, Modes of
Reflex Klystron, Efficiency of Reflex Klystron, Slow wave structure: (TWT) : O type, M type, Magnetron Efficiency,
Advantages and disadvantages

Solid state Devices: GUNN diode, PIN diode, IMPATT, BARITT, TRAPATT, Monolithic Microwave strip line devices,
Microwave Integrated circuits, Applications of Microwave Integrated Circuits Lectures 10, Marks 20

UNIT IV

PMicrowave Antenna

RF antenna and Microwave antenna, Horn antenna, Parabolic reflector with all types of feeding methods, slotted antenna,
Lens antenna, Microwave strip line antennas, Equation for antenna gain, Directivity and Beam width of all above antenna

types.
Microwave measurements: Frequency, Power, attenuation, VSWR, Impedance measurement. ~ Lectures 10, Marks 20

UNIT V

Microwave Applications:

Wireless Microwave communication system: Radio Receiver Architecture, Noise Characterization

Radiometer System: Theory and application, total Power Radiometer, Dicke Radiometer

Microwave heating

Power Transfer

Bio-medical application

RADAR: Principle of Radar System, Pulse radar, Radar range equation, Doppler Effect, Blind Speed, CW Doppler MTI Radar
Lectures 10, Marks 20



References:

1. R.E. Collins - Foundation of microwave engineering, Tata McGraw Hill
2. Pozar - Microwave Engineering , John Wiley

3. Annapurana Das, S. K das - Microwave Engineering, Tata McGraw Hill
4. Samuel Liao — Microwave Devices and circuits, PHI

5. K. C. Gupta — Microwave, New Age

6. Peter A. Rizivi - Microwave Engineering,

List of Practical:

1. Reflex Klystron Characteristics

2. GUNN Diode Characteristics

3. Microwave Junction: Power splitting Characteristics

4. Directional coupler: Isolator, Coupling factor

5. Circulator, Isolator (Y type) Circulator and Isolation Calculation
6. VSWR Measurement (Using Vimax / Vmin Method)

7. Antenna Horn (Radiation Pattern and beam width)

8. Antenna parabolic (Radiation Pattern and beam width)

9. Measurement of attenuation (Fixed and variable)

Note: Minimum EIGHT practicals are to be performed.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
FIBER OPTIC COMMUNICATON
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week TermWork : 25 Marks

UNIT I
Introduction to Optical Fiber Communication System:
Block diagram of OFCS, Advantage and Disadvantage of OFCS over other communication systems. Ray theory of
transmission and concept of acceptance angle and Numerical Aperture (Numericals based on this), Meridonial and skew
propagate wave theory of optical propagation : cut — off wavelength. Group velocity and Group delay, Types of fibers (
According to materials, Refractive index profile, Mode of propagation ) Fiber Optic Splices, connectors, couplers, Directional
Coupler.

Lectures 10, Marks 20
UNIT II
Light Sources and Detectors:
Sources : Factors or Characteristics for their selection in OFCS, Types : Light Emitting diodes, Laser diodes, Surface emitter
LEDS, Edge emitter LEDS, Super luminescent LEDS, LED operating Characteristics, Modulation Bandwidth: 3-dB electrical
bandwidth, 3-dB optical Bandwidth, Radiation patterns of surface and Edge emitters, Laser diode: Laser principles,
semiconductor laser diode , Hetero junction Laser , strip- gromentry lasers, Distributed feedback lasers, laser diode operating
Characteristics, Radiation patterns.
Detectors: Characteristics or factors for their Selection, P-N photo diode, P-I-N Photo diode, Avalanche photodiode, detector
parameters: Quantum efficiency, Responsivity, speed of Response ( Numericals based on this) ~ Lectures 10, Marks 20

UNIT Il

Modulation: Noncoherent / Coherent

Intensity Modulation: LED Modulation and Circuits (Analog and digital) Analog modulation formats; AM / IM Sub carrier
Modulation, FM / IM Sub carrier Modulation. Digital Modulation formats; PCM: RZ, NEZ, Manchester, Bipolar codes, Other
digital formats: PPM, PDM, OOK, FSK and PSK.

Detection: (Coherent detection / Heterodyne / Homodyne detection):- Optical heterodyne receivers, Optic Frequency
Division Multiplexing. Lectures 10, Marks 20

UNIT IV

Losses in fibers: Absorption, scattering and bending losses. Signal distortion in optical fiber: Material dispersion, waveguide
dispersion, intermodal dispersion. Noise in optical fiber: Thermal Noise, shot noise, S / N Ratio, Noise equivalent power (
Numericals based on this )

Fiber Optics System Design: Optical power budgeting, Rise-time budget.

Optical Fiber Measurements: Measurement of Attenuation, dispersion, refractive index.  Field Measurements:
Optical time domain reflectometry. (OTDR) Lectures 10, Marks 20
UNITV

Advanced Systems and Techniques: -
Wavelength Division Multiplexing, DWDM, optical amplifiers, Optical filters, Integrated optics, Optical Networks: SONET /
SDH, Photonic switching, Local Area Networks, Optical Sensors. Lectures 10, Marks 20



References:
1.

Nooak~wn

Jonn M. Senior - Optical fiber communication ( Principles and Practice ), Pearson
G. Keiser - Optical fiber communication, MH

Joseph Palais - Fiber optic communications, Pearson

Wilson Hawkes - Opto electronics, PHI

Selvrajan, Srinivas - Optical fiber communication, TMH

B.P.Pal - Optical fiber systems and sensors

Govind P. Agrawal - Fiber optic communications systems, wiley 3 Ed.

List of Practical:

1
2
3
4,
5.
6
7
8
9
1

0.

Electrical characteristics of (Different type LED)

Photometric characteristics of LED / LD ( Polar Plot, Intensity Measurement )
NA Measurement for Single / Multi de, Gi / S1, fiber

Attenuation Measurement of optical fiber

Spectral characteristics of LED / LD

Fiber optic Analog / Digital transmitter / receiver parameter measurement
Study of fiber optical connectors

Spectral response of optical fiber

Parameter measurement of opto isolator

Study of OTDR.

Note: Minimum EIGHT practicals are to be performed



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
DIGITAL SIGNAL PROCESSING AND PROCESSORS
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

UNIT I

Discrete Time Signals and Systems:

Introduction: Basic elements of Digital Signal Processing Systems, Advantage and Limitation of Digital over Analog Signal
Processing, Application of Digital Signal Processing: Spectral Analysis, Echo Cancellation, Image Processing, Biomedical
Signal Processing, Classification of Signals. Discrete Time Signals: Representation, Standard Discrete Time Signals,
Classification of Discrete Time Signals, Simple Manipulations of Discrete Time Signals, Sampling of Analog signals, Aliasing,
Sampling Theorem. Discrete Time System: Block diagram representation of Discrete Time Systems, Classification of Discrete
Time System, Convolution Sum, Properties of Convolution, Causality and Stability condition in terms of the Impulse
Responses. Meaning of IIR, FIR, Recursive, Nonrecursive Systems, and Impulse Response of LTI Recursive System. Cross
Correlation and Auto Correlation of two sequences. Lectures 10, Marks 20

UNIT Il

Z Transform and its application to the analysis of LTI system:

Definition of Z transform, Meaning of ROC, Properties of ROC, Properties of Z transform, Inverse Z transform, Pole Zero plot
of the function, Pole location and time domain behavior for causal sequences. Analysis of LTI Systems in Z domain: The
System Function of LTI system, Response of LTI system with zero initial condition, Transient and Steady state responses,
Causality and Stability of System. Pole zero cancellation. The one sided Z transform, Response of the system with nonzero
initial conditions. Solution of difference Equations using Z transform. Lectures 10, Marks 20

UNIT Il

Frequency Analysis of Discrete Time Signals and Systems:

The Fourier Transform of Discrete time Aperiodic Signals and Energy Density Spectrum, Frequency response of Discrete
Time Systems, Magnitude and Phase response. Frequency Domain Sampling: The Discrete Fourier Transform, IDFT, The
DFT as Linear Transformation, Twiddle factor, Properties of the DFT, Use of DFT in linear filtering, Frequency analysis of
signals using DFT. Magnitude spectrum of signals. FFT Algorithms: Radix2 DIT and DIF algorithms to computer DFT and
IDFT. Lectures 10, Marks 20

UNIT IV

Design and Realization of Digital Filters:

Basic Network Elements, FIR Filter Structure and Design: Direct form, cascade form, frequency sampling and linear phase
structure. Fourier series, Windowing method. Gibbs phenomenon, Frequency sampling method of design. IIR Filter structure
and Design: Direct form, Cascade form, Parallel form and Transposed structures. Impulse invariance, Bilinear Transformation
method of design. Lectures 10, Marks 20

UNITV

DSP Architecture:

Architectural features of DSP processors: Multiplier and Multiplier Accumulator (MAC), Modified Bus Structures and Memory
Access schemes in DSP, Multiple access memory, Multiport Memory, Pipelining, Special addressing modes, Onchip
Peripherals. Different generation of DSP Processors, Fixed point and floating point numeric representation and Arithmetic,
Introducing the TI 6000 platform, Features of TMS320C62X Processors, EDMA, Host Port Interface, Expansion Bus, External
Memory Interface (EMIF), Boot Loader, McBSP, Interrupts, Timers, Basic Interfacing Techniques.  Lectures 10, Marks 20



References:

1.

Nook~whd

Proakis and Monolakis - Digital Signal Processing-Principles, Algorithms and Applications, Pearson Publication / PHI
Mitra S.K. - Digital Signal Processing, TMH Publication

B.Venkataramani, M.Bhaskar - Digital Signal Processor, Architecture, Programming and Applications, TMH.

Texas Instruments - Technical Reference Manual

Teaching Material for TI6000 platform from Texas Instruments

Thomas Cavicchi - Digital Signal Processing, Wiley

Ingle & Prokis — Digital Signal Processing Using MATLAB, 2" Ed, Thomson Learning.

List of Practical:

CONoak~wNE

9.
10.
11.

Basic operations on sequences of equal and unequal lengths.
Sampling of continuous time signal and aliasing effect.
Convolution of two sequence\ Impulse response.

Spectrum of signals using DFT.

Frequency response of LTI Discrete time system.

Designing of FIR Filter.

Designing of IIR Filter.

Sampling audio signal at different sampling rate using DSP Kkit.
Interfacing with DSP Kit.

Implementation of digital filter using DSP Kit.

Using ADC and DAC for signal acquisition and play back after processing.

Note: Minimum EIGHT practicals are to be performed. Atleast TWO on any DSP platform.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
COMPUTER COMMUNICATION NETWORK
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)

Term Work : 25 Marks

UNIT |

Introduction to Computer Network: OSI model, TCP / IP and other network models, Different Networks: Novell Netware,
Arpanet, NSFNET, Internet. Network Topologies: LAN, WAN, MAN

Physical Layer: Basic for data communication: Fourier analysis, Bandwidth Limited Signal. Transmission media: Twisted
pair, Baseband coaxial cable, Broadband coaxial cable, Fiber optics. Wireless Transmission: Radio transmission, Microwave
transmission, Infrared and light wave Transmission. Switching. ISDN: Narrowband ISDN: ISDN services, System architecture,
Interface. Broadband ISDN: Virtual switching, Circuit switching, ATM Network, Transmission in ATM networks, ATM switches.
Cable TV and internet over cable Lectures 10, Marks 20

UNIT II
Data link layer: Design issues: Framing, Error detection and correction code, Flow control Data Link Protocols: Unrestricted
Simplex Protocol, stop and wait protocol, Simplex Protocol for a Noisy Channel. Sliding Window Protocols: One bit sliding
window, Using Go-Back n, Protocol using Selective Repeat. Practical Example of Data Link Protocols: The Data Link layer in
HDLC, internet, ATM.
Medium access sub layer: Channel allocation Problem: Static Channel and dynamic Channel allocation in LANs and MANS.
Multiple Access Protocols: ALOHA, Carrier Sense Multiple Access, Collusion Free Protocols, Wireless LAN Protocols. I[EEE
Standards For LANS and MANS:IEEE Standard 802.3 and Ethernet, (IEEE Standard 802.4) token Bus, (IEEE Standard
802.5) Token Ring, (IEEE Standard 802.6) distributed Queue Dual Bus. (IEEE Standard 802.2) Logical Link Control.
Lectures 10, Marks 20
UNIT Il
Network layer : Design Issue: Internal Organization ,Virtual circuit and Datagram subnets, Routing algorithm: Shortest Path
Routing, Flooding, Hierarchical Routing, Broad Cast Routing, Routing for mobile host, Multicast routing, Congestion Control
Algorithms: Congestion Prevention Policies, Control in virtual Circuits Subnets, choke Packets, Load Shedding.
Lectures 10, Marks 20
UNIT IV
Internetworking: The network layer in the internet: IP Protocol, IP Address, Subnet, Internet control Protocols, Internet
multicasting, IPv4: Datagram, Fragmentation, Checksum, Options ,IPv6: Advantages, Packets Formats Extension Headers.
Address Resolution Protocol (ARP), RARP, DHCP. The Network Layer in the ATM Networks: Routing and Switching, Traffic
Shaping, Congestion Control, ATM LANS.
Lectures 10, Marks 20
UNIT V
Transport layer: The Internet Transport Protocols: TCP: Services, Features, Segments, Connections, Flow control, Error
Control, congestion Control, UDP. QOS (Quality of Services) ATM AAL layer protocol.
Application layer: Network security, Domain Name system, SNMP, Electronic Mail; the World Wide Web, Multi media.
Lectures 10, Marks 20
References:
1. Andrew S Tanebaum - Computer Networks, 4t Ed. PHI/ Pearson education.
Behrouz A Forouzan - Data Communication and Networks, 3 Ed. TMH.
S. Keshav - An Engineering approact to Computer Networks, 5t Ed. Pearson.
W.A. Shay - Understanding communication and Networks, Thomson.
Irvine Olifer - Computer Networks: Principles, Technology and Protocols, Wiley India.
William Stalling — Data and Computer communications, 7t Ed. PHI

oUW

Term Work: It is 50% based on theory and 50% based on minimum FIVE assignments on above syllabus (one
assignment for each unit)



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
DATA COMMUNICATION AND DESIGN (ELECTIVE )
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks

UNIT I

Digital Transmission Fundamentals

Digital signals, Limits of achievable data rate in digital communication, Data communication — components, data
representation , Transmission impairment throughput, propagation speed, propagation time, wavelength, Attenuation
distortion, delay distortion, Thermal noise , Inter modulation noise , Impulse Noise, Cross talk, channel capacity, source
coding, data Rate, and channel capacity. Lectures 10, Marks 20

UNIT Il

Digital Modulation

Modems, Digital continuous wave modulation techniques for Modem , Baud rate, QAM modern constellation patterns,
Telephone modems- Modern stard,, traditional modems, 56M modems, Interface control for typical modem, EIA 232 / V.24
interface, interfacing with computer , Broad b modems. Cable modems. Lectures 10, Marks 20

UNIT Il
Switching techniques High Speed Digital Access
Different switching techniques, circuit switching telephone , Signaling systems 1H Architecture overview , Packet switching
N/w. T1 carrier system / E1/, T3/ E3 carriers, SONET/ SDB, SDL Technical , ADSL technology, cellular Telephone systems,
Lectures 10, Marks 20
UNIT IV
Data communication Media
Transmission media guided transmission media ( Physical description , application , transmission char. ) Twisted pair (
unshielded , shielded , twisted pair ) , category 3,5, 5E, 6 . UTP, coaxial cable. Wireless transmission unguided media;
(Terrestrial microwave satellite microwave) fiber optic communication, satellite communication. , wireless fidelity
Lectures 10, Marks 20
UNITV
Ethernet
Traditional Ethernet, fast Ethernet, gigabit Ethernet. Multiple access, rom access, MA, CSMA/ CD , CSMA/CA, control access,
FDMA, TDMA, CDMA, . IEEE 802.3, 802.4, 802.5, X.21, X.25, SDLC/HDLC protocol stards. Introduction to N/w connecting
devices, bridge , router, gateway, hub, etc. Lectures 10, Marks 20

Reference Book:
1) Behrouz A, Forouzan -Data communication, TMH
2) Stallings W. - Data Computer communication , PHI 6t Ed.
3) Shay W - Understanding Data communication and Networks, 3 Ed., Thomson
4) Godbole A - Data communications, TMH



List of Practical:
1. Implementation of LAN using star topology and connectivity between two computers using crossover UTP5 cable.
2. To establish internet connectivity using dial up modem on windows system.
3. Study of network components such as Preparation of various cables, information attenuator, hubs, switches, bridges,
routers, gateways, color codes of AT and T ( 2 Practicals)
Study of MODEM Trainer kit
Study of RAM for MODEM
Study of CDMA Trainer
study of GSM Trainer

N o ok~

Note: Minimum EIGHT practicals are to be performed



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
BIOMEDICAL INSTRUMENTATION (ELECTIVE I)
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks

UNIT |

Modern Imaging System:

Principles of NMR Imaging systems, Image reconstruction technique, Basic NMR components, biological effects of NMR
imaging, Advantages, diagnostic ultrasound, physics of ultrasound waves, Medical ultrasound, Basic Pulse Echo Apparatus,
A-scan, M- mode, B-scan, Real time Ultrasonic imaging system, Biological effects of ultrasound, Medical thermography,
Physics of thermography, Infrared Detector, pyro-electric vidicon camera etc. Lectures 10, Marks 20

UNIT II

Cardiac Pacemakers and Defibrillators:

Need for pacemakers, external pacemakers, and Implantable pacemakers, recent developments, pacing system analyzer,

need for defibrillators, DC defibrillators, Implantable defibrillators, and Defibrillators analyzers. Blood gas analyzers Acid base

balance, Blood pH measurement, measurement of blood PCO,, Blood PO, measurement, intra arterial blood gas monitoring,

and complete gas analyzers, types of blood cells, coulter counters, and Auto recognition and differential counting of cells.
Lectures 10, Marks 20

UNIT Il

Instruments for Surgery:

Principle of surgical diathermy, surgical diathermy machine, safety aspects, surgical diathermy analyzers, LASER, pulsed

RUBY laser, Nd - YAG laser, He-Ne laser, Argon laser, CO; laser, laser safety, microwave diathermy, ultrasonic therapy unit,,

pain relief through electrical simulation. Lectures 10, Marks 20

UNIT IV

Heamo-dialysis Machines and ventilators:

Function of kidneys, Artificial kidney , Dialysers, Membranes for Heamo-dialysis Heamo-dialysis Machine, Portable kidney
machine, Mechanics of respiration Artificial ventilation , ventilators Types, ventilator terms, classification of ventilators
Modern ventilators, HF ventilators, Humidifiers, Nebulisers and Aspirators. Lectures 10, Marks 20

UNITV

Biomedical Telemetry and telemedicine:

Introduction, physiological parameters adaptable, wireless telemetry, single channel, Multi-channel, multi—patient telemetry,
components of Bio-telemetry system, Implantable telemetry, Transmission of Analog and physiological signals over telephone
, Telemedicine. Spectro-photometry, colorimeters, Automated Biochemical analysis. Infusion Pumps, Implantable Infusion
systems. Lectures 10, Marks 20

References:
1. Cromwell - Biomedical Instrumentation, Pearson / PHI
2. Khandpur - Handbook of Biomedical Instrumentation
3. Webster - Biomedical Instrumentation, Wiley



List of Practical:

1.

N~ WD

9.

10.
11.
12.

Measurement of echo with ultrasound system.

Study of Internal Pacemaker.

Study of Pacemaker simulator.

Measurement of pacing pubes with the pacemaker system.
Study of ON - DEMAND pacemaker system

Measurement of blood cell count.

Study of Surgical diathermy machine.

Study of Heamo dialysis Machine

Study of Nebulisers.

Measurement of Heart beats by wireless telemetry system.
Study of Ultrasonic therapy machine.

Study of Spectrophotometer.

Note: Minimum EIGHT practicals are to be performed



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
SYSTEM PROGRAMMING (ELECTIVE I)
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks

UNIT I
Introduction to system software: Types of Software and Application Software Spectrum of system Software, Need of system
Software, Assembler, Loader, Compiler. Symbolic Debuggers, Interpreter, Macro, Operating system and its types. Assembler-
Structure of Assembler, Basic Functions, Assembler directives, Types of Assembler, General design specification of an
Assembler, Purposes of Passes, Databases for Passes, Literals, Design of Pass | and Pass Il Assembler.

Lectures 10, Marks 20
UNIT II
Data Structure -Stack Array, Queue, Link list, Data Structure, Sorting Technique, Linear and binary search. Macro and
Macroprocessor- Macro definition and call, Features of macro, Macro expansion, Nested Macros, Design of Macroprocessor
single pass and two pass macroprocessor. Lectures 10, Marks 20

UNIT Il

Loader and Linkage editor- Basic functions of Loader, Relocation and Linking concepts, and different Loader schemes, other
Loader schemes, binders, Linking Loaders, overlay Dynamic Binders, Design issue of Direct Linking Loaders. Compiler-
Concept, Phases of compiler, Types of complier, Parser, Parsing technique, Top-down and Bottom-up parsing, Shift reduce
and recursive descent parser, Operator precedence parser, Predictive parser, L-R parser. Lectures 10, Marks 20

UNIT IV
Operating System Concepts- Need of OS, Types of OS, like Batch, Time sharing, Multiprogramming, Multitasking real time
and personal OS.
Process Concepts and Management: - Process concepts, process state, process state Transition, PCB, operation on process,
OS Services for Process Management.
Deadlocks - Principals, Detections, Preventions Recovery and Avoidance Algorithm. Scheduling - Process scheduling long
term, middle term and short term scheduling CPU burst, scheduling algorithm and performance evolution.

Lectures 10, Marks 20
UNITV
Memory Management -Concept of Memory management, Contiguous Memory allocation, paging and segmentation concepts, ,
virtual memory concept. File Management- File concepts, Access Methods, Directory Structure, single, two, three level
structure, Protection, file sharing allocation methods. Dynamic Linking In Windows- (Introduction and concepts only) clipboard,
OLE terminology and Technology, Dynamic Data Exchange Dynamic Linking Libraries (DLL) Lectures 10, Marks 20

References:
1. Jhon J. Donovan - System Programming, TMH.
Dhamdhere - System Programming and Operating System, TMH, 2" Ed.
L Beck - System Software, Pearson, 34Ed.
Aho Ulman - Complier Construction, Pearson LPE.
Silberschatz, Galvin, Gagne.- Operating System Principles , John Wiley and Sons, 7t Ed.
Tanenbaum - Modern Operating System, Pearson, 2n Ed.
J.P. Bennett - Compiling Technique, TMH

Nookowhd



List of Practical:

1.

CNogaR~wWN

9.

Language Programming for 8085 / 8051.

Implementation of sorting method (Any two) in C / C++.

Implementation of searching methods (Linear and Binary Search) in C / C++.
Implementation of stack/queue using linked list data structure in C / C++.

Develop an application to simulate first pass of two pass assembler for 8085 Microprocesser.
Design of simple Loader.

Design of Parser for a subset of C by using C / C++.

Design of Line and Screen Editor in C/ C++,

Design of Microprocessor (Nested Macro Calls within definition) in C / C++.

10. Implementation of CPU Scheduling algorithm,
11. Implementation of memory management algorithm.
12. Implementation of interprocess Communication.

Note: Minimum EIGHT practicals are to be performed



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
VLSI DESIGN (ELECTIVE I)
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks

UNIT I

Introduction:

History of HDL: Brief history of VHDL, brief history of Verilog. Structure of VHDL and Verilog module: Structure of Entity /

Module, Port. Operators in VHDL and Verilog: Logical, Relational, Arithmetic Shift and Rotate Operators. Data types of VHDL

and Verilog. Types of Architecture use in VHDL and Verilog: Behavioral Description, Structural Description, Switch level

Description, Data-flow Description, Mixed-type Description. Simulation and Synthesis and comparison between them.
Lectures 10, Marks 20

UNIT II

Data-flow Description (VHDL / Verilog): Structure of Data-flow Description: Signal declaration and Signal assignment

statements, Concurrent Signal assignment statements, Constant declaration and assignment statements, Assigning a delay to

the signal assignment statements, VHDL / Verilog Programming using Data-flow description and Common errors occurs

during programming.

Behavioral Description (VHDL / Verilog): Structure of Behavioral Description for both VHDL/Verilog. VHDL variable

assignment statement. Sequential statements for VHDL / Verilog: IF statement, Signal and variable (only for VHDL)

assignment, Case statement, Loop statement. VHDL/ Verilog Programming using Behavioral description and Common errors

occur during programming. Lectures 10, Marks 20

UNIT 1l

i) Structural Description (VHDL / Verilog): Organization of structural design, Binding, State machines, Generic (VHDL),
Parameter (Verilog), VHDL / Verilog Programming using Structural description and Common errors occurs during
programming.

i) Switch Level Description (VHDL / Verilog): Single NMOS and PMOS switches: NMOS and PMOS switch description for
VHDL / Verilog, Serial and parallel combinations of switches. Switch level description of: Primitive gates, Combinational logics,
Sequential circuits. CMOS switch. Bidirectional switches.

iii) Procedures (VHDL), Task (Verilog) and Functions (VHDL / Verilog) Lectures 10, Marks 20

UNIT IV

Mixed type Description (VHDL / Verilog): User defined data types in VHDL, VHDL Packages, Implementation of Arrays, and
Mixed-type Description Programming.

Advanced HDL Description (VHDL / Verilog): File processing in VHDL / Verilog. VHDL record types. Programming of File
processing for VHDL / Verilog.

Architecture of Xilinx 9500 series CPLD. Lectures 10, Marks 20

UNIT V

Xilinx Spartan 4000 series FPGA.

Testing of Logic Circuits:

Fault model, path sensitizing, random test. Design of testability, BIST (Built in self test), Boundary scan test.

Introduction to various Debugging Tools .Introduction to Simulation Tools.

Introduction to Digital Pattern Generator and Logic Analyser. Advantage of Logic Analyzer with built in Digital Pattern
Generator over Simulator. Lectures 10, Marks 20



References:
John F. Wakerly - Digital Design, Principles and Practices, Pentice Hall Publication.

Nazeib M. Botros - HDL programming Fundamentals VHDL and Verilog, Thomson.

Stephen Brown and Zvonko Vranesic - Fundamentals of Digital Logic with VHDL design, McGraw Hill
Douglas Perry - VHDL , Tata MC-Graw Hill

Xilinx data manual - The Programmable Logic data Book

Sudhakar Yalamanchil - An Introduction to VHDL from Synthesis to Simulation

Bhaskar — A VHDL Primer, Pearson

Zwolinski — Digital System Design with VHDL, Pearson

1.
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List of Practical:

Minimum EIGHT Practical on VHDL / Verilog coding, simulation and synthesis with implementation on CPLD / FPGA devices.
and test performance using 32 channel pattern generator integrated with logic analyzer apart from verification by simulation
with tools . Use the pattern generator to generate input signal and truth tables. (PC Based instruments may also be used)

Simulation, Synthesis, and Implementation and observe Real-time validation using pattern generator and Integrated logic
Analyzer:

Group A. Combinational Logic: (At least THREE of the following must be covered)

1.

2.

w

Write VHDL code to realize all the logic gates

Write a VHDL program for the following combinational designs

a.

Peo o

2 to 4 decoder

8 to 3 (encoder without priority & with priority)
8 to 1 multiplexer

4 bit binary to gray converter

Multiplexer, demultiplexer, comparator

Write a VHDL code to describe the functions of a Full Adder Using following modeling styles.
Write VHDL code to display messages on the given seven segment display and LCD and accepting Hex key pad input

data

Group B. Sequential logic: (At least THREE of the following must be covered)

1.

2.
3.

Develop the VHDL codes for the following flip-flops,
SR, D, K, T.

Design 4 bit binary, BCD counters (Synchronous reset and Asynchronous reset) and “any sequence” counters.
Implementation of 8 — Bit Left / Right Shift Register.

Group C. Implement 32 bit ALU for any (Arithmetic / Logical) Function.
(At least ONE of the following must be covered)

Write a model for 32 bit ALU using the schematic diagram shown below.(example only)

A (31:0) l l B (31:0)

—* Opcode (3:0)




o ALU should use combinational logic to calculate an output based on the four bit op-code input

0 ALU should pass the result to the out bus when enable line in high, and tri-state the out bus when the
enable line is low.

O ALU should decode the 4 bit op-code according to the given in example below

OPCODE | ALU OPERATION
A+B

A-B

A Complement
A*B

AAND B

AORB

ANAND B
AXORB

O NS |1 W N

Group D. INTERFACING (At least Two of the following must be covered)

1. Write VHDL code to control speed, direction of DC and Stepper motor

2. Write VHDL code to accept 8 channel Analog signals, Temperature sensors and display the data on LCD panel or
seven segment displays.

3. Write VHDL code to generate different waveforms (Sine, Square, Triangle, Ramp etc.,) using DAC change the
frequency and amplitude.

4. Write VHDL code to simulate Elevator operations

5. Write VHDL code to control external lights using relays.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
BROADBAND COMMUNICATION (ELECTIVE 1)
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks

UNIT I
Switching Techniques:
Introduction, circuit switching, Routing for circuit switching networks, control signaling. Common channel signaling, Packet
switching, Packet size, X.25 protocol, packet level, sequence of events. Comparison of circuit and packet switching.

Lectures 10, Marks 20
UNIT II
Frame Relay:
Introduction, Frame relay protocols, architecture, comparison with X.25 protocol, frame mode call control, call control protocol.
Frame relay congestion control, Congestion, Approaches, traffic rate management, explicit congestion avoidance, implicit
congestion control. Lectures 10, Marks 20

UNIT Il

ISDN:

Introduction to ISDN, IDN, Principles of ISDN, Evolution of ISDN, ISDN Standards, Architecture, Transmission structure, User
network interface configuration, ISDN protocol architecture, ISDN Connection, Addressing. Inter Networking ISDN — ISDN,
ISDN — PSTN, ISDN — CSPDN. Lectures 10, Marks 20

UNIT IV

ATM:

Overview, Virtual channels, Virtual paths, VP and VC switching, ATM cells, Header format, Generic flow control, Header error
control, Transmission of ATM cells, Adaptation layer, AAL services and protocols. ATM switching building blocks, ATM cell
processing in a switch, Matrix type switch, Input, Output buffering, central buffering, Performance aspects of buffering
switching networks. Lectures 10, Marks 20

UNIT V

Broadband standards:

Broadband ISDN Standards, Broadband Services, Broadband Architecture, User network interface. Broad band ISDN
protocol, architecture, physical layers, SONET / SDH. Lectures 10, Marks 20

References:
1) Williams stallings - ISDN and Broadband ISDN with frame Relay and ATM , PHI, 4™ Ed
1) Mischa Schwartz - Broadband Internet Network, PHI
2) Bernand Forozen. - Data Communication. and Networking, TMH
3) Balaji kumar - Broadband Communication, MGH

List of Practical:
e Simulation of any one of the PSTN switch Configuration (T / S/ T Switch)
e Implementation of congestion control algorithm
e Implementation of routing algorithm ( Shortest path)
e (Case Study — ISDN - ISDN and ISDN - PSTN

Note: Minimum EIGHT practicals are to be performed, based on the syllabus.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
PROJECT |
Teaching scheme: Examination scheme:
Practicals: 2 hrs/week Oral : 25Marks

Term Work : 25 Marks

1. Every student individually or in a group (group size is of 3 students. However, if project complexity demands a
maximum group size of 4 students, the committee should be convinced about such complexity and scope of the
work.) shall take a project in the beginning of the (B.E. first Term) seventh term in consultation with the guide and the

project must be completed in the (B.E. Second Term) eighth term.

2. The project proposal must be submitted in the institute in the beginning of the (B.E. first Term) seventh term. While
submitting project proposal care is to be taken that project will be completed within the available time of two term i.e
2 Hrs per week for (B.E. first Term) seventh term and 4 Hrs per week for (B.E. Second Term) eighth semester (total
time become 12*2 + 12*4 = 72 Hrs per project partner). The final title of the project work should be submitted at the
beginning of the (B.E. Second Term) eighth semester. .

3. Project title should be precise and clear. Selection and approval of topic:

Topic should be related to real life application in the field of Electronics and Telecommunication
OR
Investigation of the latest development in a specific field of Electronics or Communication or Signal Processing

OR

The investigation of practical problem in manufacture and / or testing of electronics or communication equipments
OR

The Microprocessor / Microcontroller based applications project is preferable.
OR

Software development project related to VHDL, Communication, Instrumentation, Signal Processing and Agriculture
Engineering with the justification for techniques used / implemented is accepted.

OR

Interdisciplinary projects should be encouraged. The examination will be conducted independently in respective
departments.

4. The group should maintain a logbook of activities. It should have entries related to the work done, problems faced,
solution evolved etc., duly signed by guide.

5. The group is expected to complete details system design, layout etc. in (B.E. first Term) seventh term, as a part of term
work in the form of a joint report. Project report must be submitted in the prescribed format only. No variation in the format will
be accepted.

6. One guide will be assigned at the most three project groups.

7. The guides should regularly monitor the progress of the project work.



8. Assessment of the project for award of TW marks shall be done by the guide and a departmental committee
(consisting of minimum two teachers with experience more than three years) as per the guidelines given in the following
table.

A) ASSESSMENT OF PROJECT | TERMWORK B.E. FIRST TERM

NAME OF THE PROJECT
NAME OF THE GUIDE:
Name . Assessment by
Exa of Assessr(nYeOr;} ;3 Y guide Departmental committee Out
Studen ° (30%) of
sr| Moy Topic Grand 25
Seat Liter- P Atte- Eval- | Pres- Total
No Se Docum- To- . . Mark
No ature le- | entation nden- tal uation | ntaion | Total S
Marks | SUV&Y | tion ce (10%) | (20%)
10 05 15 05 35 05 10 15 50 25
Sign of Guide Sign. of Committee Members Sign. of H. 0. D.

9. The guide should be internal examiner for oral examination (If experience is greater than three years).

10. The external examiner should be from the related area of the concerned project. He should have minimum of five
years of experience at degree level / industry.

11 .The evaluations at final oral examination should be done jointly by the internal and external examiners.



NORTH MAHARASHTRA UNIVERSITY JALGAON

B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - |
SEMINAR
Teaching scheme: Examination scheme:
Practical: 2 hrs/week TermWork : 25 Marks
1. For seminar every student will individually study a topic assigned to him / her and submit a report and shall deliver a
short lecture / Seminar on the topic at the end of term.
2. Selection of topic should be done by students in consultation with concerned guide
a. Topic should be related to branch but it should be extended part of the branch (latest and advance topic).
b. The topic should be such that the student can gain latest knowledge. Student should preferably refer at
least one research paper
3. Seminar topic should not be repeated in the department and registration of the same should be done on first come
first served basis
4. Seminar report should be submitted in paper bound copy prepared with computer typing
a. Size of report depends on advancement of topic.
b. Student should preferably refer minimum 5 reference books / magazines.
c. Format of content
i. Introduction.
ii. Literature survey.
ii. Theory 1) Implementation  2) Methodology
3) Application 4) Advantages, Disadvantages.
iv. Future scope.
v. Conclusion.
5 ASSESSMENT OF SEMINAR for TERM WORK
Title of seminar:
Name of guide :
Assessment by examiners Grand
Exam Topic Literature | Report Depth  of | Present | Total
Sr. S Name of | Selection Survey Writing understandi | ation
eat
No. Student ng
No.
5 5 5 5 5 25

6. Assessment of Literature survey will be based on
a. Collection of material regarding history of the topic.
b.  Implementation.
c. Recent applications.

7. Assessment of Depth of understanding will be based on
a. Questioning by examiners.
b. Questioning by students.
c.  What the student understands i.e. conclusion regarding seminar.




8. Assessment of presentation will be based on;
a. Presentation time (10 minutes)
b. Presentation covered (full or partial)
c.  Way of presentation
d. Questioning and answering (5 minutes)

9. Examiners should be a panel of two one of them must be guide. Examiner must have experience at least 3 years.
Examiners will be appointed by HOD in consultation with Principal.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM -1l
TELEMATICS
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Oral . 25 Marks

Termwork : 25 Marks
UNIT |
Telephone switching and Traffic Engineering:
Evolution of telecommunication, simple telephone communication, basics of switching systems Dialing mechanism,
electronics switching, digital switching system, SPC configuration , Architecture features, centralized and distributed SPC,
enhanced services.
Traffic Engineering, Introduction, Traffic usages, traffic measurement unit, traffic distribution, Grade of service Blocking
probability, Numericals on above topics. Lectures 10, Marks 20

UNIT II

Switching networks

Single stage and multistage switching N/W, blocking probability, Lee’s model to evaluate blocking probability of three stage
network , concept of time division time switching, time multiplexed time and space switching, combination switch ST, TS, STS,
TST stages, Brief description of combination switching. Lectures 10, Marks 20

UNIT Il

Mobile cellular Telephony:

Limitations of conventional mobile Telephone system, Frequency band allocation, Basic cellular system components,
operations of a cellular. Calculation of maximum number of calls per hour per cell, frequency channels per cell, concept of
frequency reuse, cell splitting: Hand off mechanism, Delayed hand off, Forced hand off. Mobile assisted hand off. Cell site
hand off, Inter system hand off, co-channel Interference reduction factor, fading. Multi-user communication . TDMA, FDMA
and CDMA. Lectures 10, Marks 20

UNIT IV

Digital cellular systems:

GSM, radio aspects, features of GSM. Architecture details channel structure, security aspects, Authentication and ciphering
key. Different call flow sequences in GSM, North American CDMA cellular standard , radio aspect, forward link and Reverse
link structure, key features of standard. Lectures 10, Marks 20

UNIT V

IP telephony

Introduction to VOIP, low level protocols, - RTP / RTCP / UDP, voice activity detection and discontinuous transmissions. IP
telephony protocols: - H.323 standard, session Initiation protocol (SIP), Gateway location protocol, QOS requirements, RSVP
Architecture, message format , reservation merging. Lectures 10, Marks 20



References :

1.

o0 WP

Vishwanathan - Telecommunication switching systems , PHI

William C.Y. LEE - Wireless and cellular Telecommunications, MGH , 34 Ed.
Raj Pandya - Mobile and personal communication systems , PHI

Rappaport - Wireless communication , PHI

Alberto Leon Garcia - Communication network, TMH

Andreas F. Molisch - Wireless communication, Wiley

List of Practical:

1. Study of Electronic Telephone exchange ( C-Dot OR E-10B)
2. Traffic Measurement calculations

3. Mobile Transmitter and Receiver ( Trainer Kit )

4. To study GSM architecture

5. To Study cordless Telephone system

6. To study CDMA

7. Tostudy VOIP

8. To study RSVP Architecture.

9. Study of DTMF signaling including DTMF decoder

10. Study of GSM AT commands.

Note: Minimum EIGHT practicals are to be performed



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - I
TELEVISION AND CONSUMER ELECTRONICS
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks

UNIT |

Basic concept of Television: TV broadcasting, Scanning methods, Synchronization, Aspect ratio, Kell factor, Horizontal and
Vertical resolution, video bandwidth, positive and negative modulation. Composite video signal. Camera Tubes: Image
Orthicon, Vidicon, Plumbicon, Saticon, Silicon diode array, Television transmission: VSB transmission, TV channels, TV
standards, TV Channels bands, block diagram of monochrome TV receiver. Lectures 10, Marks 20

UNITII

Colour Television receivers: Colour fundamentals, compatibility, frequency interleaving, colour mixing. Colour camera
tube, picture tubes - static and dynamic convergence, colour purity. PAL, SECAM, NTSC system concept, encoder and
decoder and their comparison. Colour TV transmitter and receiver block diagram. Lectures 10, Marks 20

UNIT Il

Advanced TV system and technigues: Introduction to digital compression technique : GPEG, MPEG.,Block diagram of
digital TV:- transmitter and receiver, HDTV- transmitter and receiver, DTH system, Video on demand. Introduction of Plasma
and LCD TV. Cable TV. Introduction of 3D DTV system. CCTV, digital terrestrial TV (DTT). Lectures 10, Marks 20

UNIT IV

Methods of sound, video recording and reproduction: Disc recording, magnetic recording, optical recording- CD and DVD.
Monophony, stereophony, Hi-Fi system. PA system: Block diagram, requirement, characteristics, its planning for various
uses. Introduction to satellite radio reception (word space) Lectures 10, Marks 20

UNITV

Modern Home Appliances : Block Diagram and working of FAX Machine, Washing Machine, Microwave Oven, Video
Games, CD and DVD players, Digital diary. Internet Applications: E-mail, FTP, WWW. Solar Cells and Panels. Introduction
to Palm Top, Pen Drive. Lectures 10, Marks 20

References:
1. A M.Dhake - TV and Video Engineering , TMH
R. G. Gupta - TV Engineering and Video system , TMH
Kelth Jack - Video Demisified , Penram International
S. P. Bali - Colour TV Theory and Practice , TMH
Bernard Grobb, Charles E - Basic TV and Video system , TMH (6™ Ed.)
R. R. Gulati - Monochrome and colour TV, New Age
Philips Handbooks on Audio, Video and Consumer Electronics application notes
Olson - High Quality Sound recording and reproduction
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List of Practical:

1. Study of colour TV Receiver
Voltage and Waveform analysis for colour TV.
Alignment and fault finding of colour TV using wobbuloscope and pattern generator (02 Expts.)
Study of DTH and Set Top Box.
Study of CD / DVD player.
Practical Visit to TV transmitter / Studio.
Study of PA system with cordless microphone.
Study of Audio System, MP3 player, Satellite radio.
9. Study of HDTV.
10. Study of Digital TV.
11. Web page designing.
12. Study of Tape recorder

ONo R WN

Note: Minimum EIGHT practicals are to be performed



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - I
SATELLITE COMMUNICATIONS
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Termwork : 25 Marks

UNIT I
Introduction:  General background, frequency allocations for satellite services, basic satellite system, system design
considerations, applications. Satellite Orbits: Introduction, laws governing satellite motion, orbital parameters, orbital
perturbations, Doppler effects, geostationary orbit, antenna look angles, antenna mount, limits of visibility, Earth eclipse of
satellite, sun transit outage, inclined orbits, sun-synchronous orbit, launching of geostationary satellites.

Lectures 10, Marks 20
UNIT II
Wave Propagation and Polarization: Introduction, atmospheric losses, ionospheric effects, rain attenuation, other
impairments, antenna polarization, polarization of satellite signals, cross polarization discrimination, ionospheric
depolarization, rain depolarization, ice depolarization. Satellite Antenna: Antenna basics, aperture antennas, parabolic
reflectors, offset feed, double reflector antenna shaped reflector systems. Lectures 10, Marks 20

UNIT Il

Link Design: Introduction, transmission losses, link power budget equation, system noise, carrier to noise ratio for uplink and

downlink, combined uplink and downlink carrier to noise ratio, intermodulation noise. Multiple Access Techniques:

Introduction, FDMA, TDMA, FDMA / DMA, operation in a multiple beam environment, CDMA, multiple access examples .
Lectures 10, Marks 20

UNITT IV

Satellite Transponder: Transponder Model, Satellite front end, RF filtering of digital carrier, Satellite signal processing

Transponder limiting. Communication Satellites: Introduction, design considerations, lifetime and reliability, spacecraft sub

systems, spacecraft mass and power estimations, space segment cost estimates. Earth Stations: Introduction, design

considerations, general configuration and characteristics. Lectures 10, Marks 20

UNITV
Non Geostationary Orbit Satellite Systems: Introduction, reasons, design considerations, case study, example of systems.
Satellite Applications: INTELSAT Series, INSAT, VSAT, DBS Television and Radio, Remote sensing, Mobile satellite
services: GSM and GPS, Satellite navigation system, DTH, Internet Connectivity, Video Conferencing.

Lectures 10, Marks 20

References:
1. M. Richharia - Satellite Communications systems, Mc Millan publication ,2" Ed.
2. Dennis Roddy - Satellite Communications, Mc-Graw Hill publication , 3¢ Ed.
3. Timothy Pratt, Charles Bostian, Jeremy Allnut - Satellite communications , John Wiley & Sons , 2" Ed.
4. J. Martin - Communication Satellite Systems, PHI Publication.
5. Robert M. Gagliardi - Satellite Communication , CBS Publishers and Distributors , 2" Ed.

Term Work: It is 50% based on theory and 50% based on minimum FIVE assignments on above syllabus (one assignment for
each unit)



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - I
EMBEDDED SYSTEM (ELECTIVE II)
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks
UNIT I
Embedded system Introduction:
Introduction to Embedded System, History, Design challenges, optimizing design metrics, time to market, applications of
embedded systems and recent trends in embedded systems, embedded design concepts and definitions, memory
management, hardware and software design and testing, communication protocols like SPI, SCI, 12C, CAN etc

Lectures 10, Marks 20

UNIT II
System Architecture:
Introduction to ARM core architecture, ARM extension family, instruction set, thumb Instruction set, Pipeline, memory
management, Bus architecture, study of on-chip peripherals like | / O ports, timers, counters, interrupts, on-chip ADC, DAC,
RTC modules, WDT, PLL, PWM, USB etc. Lectures 10, Marks 20

UNIT Il

Interfacing and Programming:

Basic embedded C programs for on-chip peripherals studied in system architecture. Need of interfacing, interfacing
techniques, interfacing of different displays including Graphic LCD (320X240), interfacing of input devices including touch
screen etc, interfacing of output devices like thermal printer etc., embedded communication using CAN and Ethernet, RF
modules, GSM modem for AT command study etc. Lectures 10, Marks 20

UNIT Il
Real Time Operating System Concept:
Architecture of kernel, task scheduler, ISR, Semaphores, mailbox, message queues, pipes, events, timers, memory
management, RTOS services in contrast with traditional OS. Introduction to Ucos Il RTOS, study of kernel structure of Ucos II,
synchronization in Ucos Il, Inter-task communication in Ucos Il, memory management in Ucos I, porting of RTOS.

Lectures 10, Marks 20

UNITV

Embedded Linux:

Introduction to the Linux kernel, Configuring and booting the kernel, the root file system, Root file directories, /bin, /lib etc.,
Linux file systems, Types of file system: Disk, RAM, Flash, Network. Some debug techniques- Syslog and strace, GDB, TCP /
IP Networking- Network configuration, Device control from user space- Accessing hardware directly, Multi processing on Linux
and Inter Process Communication- Linux process model and IPCs, Multithreading using pThreads - Threads verses
Processes and pThreads, Linux and Real-Time Standard kernel problems and patches. Lectures 10, Marks 20



References:

Rajkamal - Embedded Systems, TMH.

David Simon - Embedded systems software primer, Pearson
Steve Furber - ARM System-on-Chip Architecture, Pearson

Jean J Labrose - MicroC / OS-ll, Indian Low Price Edition
DR.K.V.KK. Prasad - Embedded / real time system, Dreamtech
lyer, Gupta - Embedded real systems Programming , TMH

Steve Heath - Embedded System Design, Neuwans
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LAB EXERCISE
o Integrated Development Environment Overview (Project creation, down load and debug)
o Study of JTAG Debugger/on-board debugger-emulator.
o ARM Instructions execution (Barrel Shifter, LDR / STR, SMT / LDM)

List of Practical:

GROUP - A
1) Writing basic C-programs for | / O operations
2) C-Program to explore timers / counter
3) C-programs for interrupts
4)  Program to demonstrate UART operation
GROUP -B
5) Program to demonstrate 12C Protocol.
6) Program to demonstrate CAN Protocol.
GROUP -C
7)  Program to interface LCD
8) Program to interface Keyboard and display key pressed on LCD
9) Program to interface stepper motor
GROUP -D
10) Program to demonstrate RF communication
11) Program to implement AT commands and interface of GSM modem
12) Implementation of USB protocol and transferring data to PC.
13) Implementation of algorithm /program for the microcontroller for low power modes.
uCOS Il / Embedded Linux RTOS Examples
GROUP - E
14) Interfacing 4 x 4 matrix keyboards and 16 x 2 characters LCD displays to microcontroller / microprocessor and
writing a program using RTOS for displaying a pressed key.
15) Writing a scheduler / working with using RTOS for 4 tasks with priority. The tasks may be keyboard, LCD, LED etfc.
and porting it on microcontroller/ microprocessor.
GROUP - F
16) Implement a semaphore for any given task switching using RTOS on microcontroller board.
17) Create two tasks, which will print some characters on the serial port, Start the scheduler and observe the behavior.
GROUP -G
18) RTOS based interrupt handling using Embedded Real Time Linux.
19) Program for exploration of (Process creation, Thread creation) using Embedded Real Time Linux.
GROUP -H
20) Program for exploring Message Queues using Embedded Real Time Linux.
21) Ethernet Based Socket Programming using Embedded Real Time Linux.

Note: 1) At least ONE practical should be performed from EACH GROUP.
2) TWO practical should be performed using the JTAG debugger / on-board Debugger- emulator.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM -1l
DIGITAL IMAGE PROCESSING (ELECTIVE Il)
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks
UNIT |

Digital Image Processing:

Introduction, Examples of Fields that use Digital Image Processing, Fundamental Steps in Digital Image Processing,
Components of Image Processing Systems, Image Sensing and Acquisition, Image Sampling and Quantization, Representing
Digital Images, Spatial and Gray level Resolution, Basic pixel relationship, Distance Measures, Statistical Properties:
Histogram, Mean, Standard Deviation, Introduction to DCT, Walsh, Hadamard, and Wavelet Transform.

Lectures 10, Marks 20
UNITII
Image Enhancement:

Enhancement in Spatial Domain: Basic Gray Level Transformations, Histogram Processing, Enhancements using arithmetic
and logical operations, Basics of Spatial Filtering, Smoothening and Sharpening Spatial filters, Enhancement in Frequency
Domain: Smoothening and Sharpening frequency Domain Filters. Lectures 10, Marks 20

UNIT Il
Image Coding and Compression:

Image Coding Fundamentals, Image Compression Model, Error Free Compression, VLC, Huffman, Arithmetic, RLC, Lossless
Predictive Coding; Lossy-Compression, Lossy Predictive Coding, Transform Coding, Discrete Cosine Transform, Image
Compression Standards, JPEG Baseline Coder Decoder. Lectures 10, Marks 20

UNIT IV
Image Restoration and Color Image Processing:

Image Degradation Model, Noise Models, and Restoration in Presence of Noise in spatial Domain, Linear Filtering, Inverse
Filter, Wiener Filter, Constrained Least Square Restoration, Geometric Transformation, Spatial Transformation, and Grey
Level Transformation. Color Image Processing, Color Image Fundamentals, Color models, RGB to HIS and vice versa, Color
Transforms, Smoothing and Sharpening Lectures 10, Marks 20

UNITV
Image Segmentation:

Image Segmentation: Point, line, Edge detection, Canny Edge Detection, Second Order Derivative, Hough Transform,
Thresholding, Region Based Segmentation, Region Growing, Region Splitting and Merging, Image Representation, Chain
Codes, Signature, Texture, Use of Principal Component for Description. Lectures 10, Marks 20



References:
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Gonzalez and Woods - Digital Image Processing, Pearson Education/ PHI.
Arthur Weeks Jr - Fundamentals of Digital Image Processing, PHI.

A. K. Jain - Digital Image Processing, PHI

Pratt - Digital Image Processing, Wiley

Castleman - Digital Image Processing, Pearson

List of Practical:
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9.
10.
11.

Study of different file formats e.g. BMP, TIFF and extraction of attributes of BMP.

Study of statistical properties- mean, standard deviation, profile, variance and Histogram plotting.
Histogram equalization and modification of the image.

Gray level transformations such as contrast stretching, negative, power law transformation etc.
Spatial Domain filtering- smoothing and sharpening filters.

DCT/IDCT of given image.

Edge detection using Sobel, Prewitt and Roberts operators.

Capturing image through grabber card from camera and Process it.

Pseudo coloring.

Converting color image to B / W image and vice versa

Creating noisy image and filtering using MATLAB

Note: Minimum EIGHT practicals are to be performed.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM- I
NEURAL NETWORK AND FUZZY SYSTEM (ELECTIVE II)

Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks
UNIT |
Introduction:
Biological neurons and their artificial model. Models of neuron: McCulloch-pitts Model, Perceptron, Adaline ,Topology: Basic
structures of artificial neural network , Basic learning laws: Hebb's law, Perceptron learning law, Widrow and Hoff LMS
learning law, Correlation learning law, Instar and Outstar learning law, Learning Methods: Hebbains learning , Competitive
learning, Differential competitive learning , Error correction learning, Reinforcement learning, Stochastic learning.

Lectures 10, Marks 20
UNITII
Perceptron Layer Network:

Perceptron learning Rule. Perceptron architecture: Single neuron Perceptron, Multiple-Neuron perceptron. Training Multiple
neuron Perceptron. Limitations of Perceptron.

Supervised Hebbian Learning:

Linear association, Hebbs rule, Performance analysis, Variation of Hebians rule. Performance Surfaces and Optimum points:
Taylor's series, Directional derivatives, Necessary condition for Optimality. Lectures 10, Marks 20

UNIT Il
Widrow - Hoff Learning:

ADALINE Network, Single ADALINE, Mean square error, LMS algorithm, Analysis of convergence, Adaptive Filtering:
Adaptive noise cancellation, Echo cancellation.

Backpropogation Network:

Multilayer Perceptron: Pattern classification, Function approximation. Back propagation algorithm: Performance index, Chain
rule, Back propagation the sensitivity. Lectures 10, Marks 20

UNIT IV
Fuzzy Mathematics:

Classical sets, fuzzy sets, Fuzzy set operations, Procedure of Fuzzy Sets, Crisp Relations, Fuzzy Relations, Operation of
Fuzzy Relations , Fuzzy Tolerance and Equivalence Relations membership functions, Defuzzyfication Methods. Manipulation
of Linguistic Variables. Lectures 10, Marks 20

UNITV

Application of Neuro - fuzzy System : Introduction to Neuro - Fuzzy System. Types of Neuro — Fuzzy nets, Neuro — Fuzzy
Systems Design and implementation.

Fuzzy classification by equivalence relations: C-means clustering, hardening relations from clustering, Fuzzy pattern
recognitions. Control applications: Control system design stages, Control Surface, System Identification Problem, Simple
Neuro - Fuzzy Logic Controller, Industrial applications. Lectures 10, Marks 20



Reference Books:

1 Fausett - Fundamentals of Neural networks : Architectures, Algorithnors Applications , Pearson
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B. Yegnanarayana - Atrtificial Neural Networks, Prentice Hall of India, New Delhi

Martin T. Hagan - Neural Network Design , PWS Publishing company (A devision of International Thomson Publishing
Inc.)

J.M. Zurada - Introduction to Artificial Neural Network, Jaico Publishing House

Meherotra Kishan ,Mohan C.K, Ranka Sanjay - Elements Of Artificial Neural networks, Penram Int Pub Mumbai.

D.E Goldberg , Addision - Genetic Algorithm in Search Optimization and Machine Learning, Wesley Publication
Kalyanmoy Deb - Optimization for Engineering Design Algorithms and Examples, Prentice Hall of India New Delhi
George J. Klir / Bo Yuan - Fuzzy Sets And Fuzzy Logic, Prentice Hall of India New Delhi/ Pearson
T.J. Ross - Fuzzy Logic With Engineering Application , McGraw hill Inc. 1995.

Practical: All the Practicals are based on Any Concerns Software .

1.
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Design and implementation of artificial neural network to compute XOR for two inputs using feedback artificial
neural network.

Design a perceptron network to solve Classification problem with different classes of input vectors.(Take two or
more classes of input vectors)

Design the Perceptron model for pattern recognition. ( Take prototype pattern as example)

Simulate Adaline algorithm.

Implement Back-propagation simulator.

Find out the Fuzzy Relation of the given Fuzzy Sets.

Verify any one Defuzzification method.

Fuzzy pattern recognition.

Design any control system using fuzzy logic in simulink

Note: Minimum EIGHT practicals are to be performed.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - I
TELECOMMUNICATION NETWORK MANAGEMENT (ELECTIVE Il)
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks
UNIT |
Foundations and TMN architecture:
Network management standards, network management model, organization model, information model, abstract syntax
notation 1 (ASN. 1), encoding structure, macros, functional model. Terminology, functional TMN architecture, Information
architecture, physical architecture, TNN tube, TMN and OSI Lectures10, Marks 20

UNITII

Network management application functional requirements:

Configuration management, fault management, performance management, error correlation technology, security
management, accounting management, service level management, management service, community definitions, capturing the
requirements, simple and formal approaches, semi formal and formal notations Lectures10, Marks 20

UNIT Il

Information service element and modeling for TMN:

CMISE model, service definitions, errors, scooping and filtering features, synchronization, functional units, association
services, common management information protocol specification. Rationale for information modeling, management
information model, object oriented modeling paradigm, structure of management information, managed object class definition,
management information base (MIB) Lectures10, Marks 20

UNIT IV

Simple Network Management Protocol:

SNMPv1: managed networks, SNMP models, organization model, information model, SNMPv2: communication model,

functional model, major changes in SNMPV2, structure of management information (SMI), MIB, SNMPv2 protocol compatibility

with SNMPv1, SNMPv3: architecture, applications, MIB security, remote monitoring SM and MIB, RMON1 and RMON2.
Lectures10, Marks 20

UNITV

Network management examples and tools:

ATM integrated local management interface, ATM, MIB M1, M 2, M 3, M 4 interfaces, ATM digital exchange interface

management, digital subscriber loop (DSL) and asymmetric DSL technologies, ADSL configuration management, performance

management, network statistics management, network management system, management platform case studies:

OPENVIEW, ALMAP Lectures10, Marks 20

References:

1. Mani Subramanium - Network management principles and practice , Pearson Education

2. Lakshmi Raman - Fundamentals of Telecommunication Network Management, PHI

3. Airdarous Salah - Telecommunication Network Management Technologies and implementations, PHI
List of Practical:

1. Connectivity of LAN computer to internet using dial up modem / leased line modem (installing and configuration)
2. Installation and configuration of network application like telnet.
3. Users creation, rights assignment, mappling drives, sharing files, printers etc using SNMP. Study and analysis of
network
Design and implementation of network based on number of nodes and traffic.
Implementation of routing algorithms (software based) any TWO practicals, (shortest path)
Implementation of encryption and decryption (software based)
7. Campus networking — case study
Note: Minimum EIGHT practicals are to be performed, based on above syllabus.
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NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - I
NANO -TECHNOLOGY (ELECTIVE 1)
Teaching scheme: Examination scheme:
Lectures: 4 hrs/week Theory Paper: 100 Marks (3 Hours)
Practical: 2 hrs/week Practical : 25 Marks

Termwork : 25 Marks

UNIT |
Introduction to physics of solid state, Structure of Energy Bands-Insulators, Semiconductors, conductors, Effective masses,
Fermi surfaces, localized Particles-Donors, Acceptors, Deep traps.

Nano, size of matter, different kind of small, Nano Challenges, Fundamental science behind Nanotechnology, Electrons,
Atoms, lons, Molecules, Metals, Other material, Biosystems, Molecular Recognition, Electrical conduction and ohm’s law,
Quantum Mechanics, Quantum ideas Lectures 10, Marks 20

UNIT II

Investing and manipulating materials in Nano scale, Electron Microscopies, Scanning probes Microscopies, optical
Microcopies for nanoscience and technology

Tools for Measuring Nanostructures, Scanning Probe Instrument, Nanoscale Lithography

Tools for measuring Nanostructures, Scanning probe Instrument, Nanoscale Lithograpthy, Dip. Pen. Lithography, E beam
Lithogaphfy, Nanosphere Lithographty, Polarizmatization, nanobricks and building Blocks. Lectures 10, Marks 20

UNIT Il

Carbon Nano tubes —Synthesis and purification, Filling of Nano tubes, Mechanism of Growth, Electronic Structure, Transport
Properties, Mechanical properties, Physical properties, Applications of Nano Tubes such as Field emission and shielding ,
Computer, Fuel Cell, chemical sensors

Properties of Nanotubes- strength and elasticity, Uses of Nano tubes

Smart Materials, Sensors, nanoscale Bio structure, Energy capture, Transformation and storage, Optics, Electronics, Natural
nano scale Sensor, Electromagnetic sensors, Electronics Nose. Lectures 10, Marks 20

UNIT IV

Building blocks digital better, Linking brains with computer, FET to SET fabricating new chips, Quantum wells, wires, Dots -
preparation of quantum Nanostructures

Synthesis of Quantum Dots - General strategies, Synthesis in Confined Media, Uses of Nano particles.

Semiconductor Quantum Dots, Synthesis of Quantum dots, Electronic Structure of Nanocrystals Lectures 10, Marks 20

UNITV

Nanoelectronics — Introduction, The tools of manufacturing of Micro and nanofabrication optical Lithography, Electron Beam
lithography, atomic lithography, Quantum Information and quantum computer , How is quantum computer works and
difference between the classical computer.

Application in Medical, Understanding how pharmaceutical, Companies develop drug, Delivering new drug Technology, Oil
and Water won't help, Mincells, special delivery cancer with Nanoshell. Lectures 10, Marks 20

References:

1. Mark Ratnakar, Daniel Ratnakar — Nanotechnology : A gentle Introduction to Next Big Idea, Prentice hall of India
Richard Booker, Eart Boy sen - Nanotechnology Fun and easy way, Wiley
Charles P. Poole J.V. Frank J. Owens - Introduction to Nanotechnology , Wiley India ISBN
T. Pradeep - Nano: The essentials, understanding Nanoscience and Nanotechnology , TMH
Mick Wilson, Kamali Kannangara, Geoff Smith, Michelle Simmons, Burkhard Ragase - NANOTECHNOLOGY basic
science and emerging technologies - Overseas press ISBN81 -88689 - 20-3
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Note: Minimum EIGHT practicals are to be performed, based on above syllabus



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - I
INDUSTRIAL VISIT / CASE STUDY
Teaching scheme: Examination scheme:
NIL TermWork : 25 Marks

EDUCATION TOUR / TECHNICAL VISITS / CASE STUDY AND ITS EVALUATION

1. During (B.E. First Term / Second Term) seventh and / or eighth terms or during vacation between (B.E. First Term /
Second Term) seventh and eighth terms, every student; shall visit minimum two industries, factories arranged by
colleges and accompanied by teachers. There shall be at least one teacher for a group of 20 students and at least

one non-teaching staff accompanied with the students.
2. The colleges should obtain appropriate certificates of visit from the concerned organizations just after the visits.
3. Students should submit written report about the visits individually at the end of (B.E. Second Term) eighth term.
4. The report should contain information about the following points:
(@ The organization - activities of organization and administrative setup technical personnel and their

main duties.
(b) The project I industry brief description with sketches and salient technical information.

() The work | processes observed with specification of materials, products, equipments etc. and role of

engineers in that organization.
(d) Suggestions (if any) for improvement in the working of those organizations.

5. The evaluation of the report of technical visits will be made by panel of two teachers appointed by principal based on

following points:

Coverage aspect: All above points should be covered.

Detailed observations: System | Process / Product explained with data, diagram specifications.
Quality of presentation: Report should be very objective and should consist of clear and systematic
organization of topics and information.

zaz—\/—\
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(d) Viva - voce: A viva -voce shall be conducted on the technical visit report by the teachers to assess the

specific knowledge gained by the students for technical applications.

6. The case study should include the study problem in Electronics or in Electronics and telecommunication Engineering

branch.



NORTH MAHARASHTRA UNIVERSITY JALGAON
B.E. (ELECTRONICS, ELECTRONICS AND COMMUNICATION, ELECTRONICS AND TELECOMMUNICATION)

W.E.F :2008- 09
TERM - II
PROJECT Il
Teaching scheme: Examination scheme:
Practicals: 4 hrs/week Oral 50 Marks

TermWork : 100 Marks

1. The Project group in (B.E. first Term) seventh term will continue the project work in (B.E. Second Term) eighth
term and complete project in all respect (assembly, testing, fabrication, tabulation, test result etc.)

2. The group should maintain a logbook of activities. It should have entries related to the work done, problems faced,
solution evolved etc., duly signed by guide.

3. The guides should regularly monitor the progress of the project work.

4. The project work along with project report should be submitted as part of term work in (B.E. Second Term) eighth
term on or before the last day of the (B.E. Second Term) eighth term

5. Project report must be submitted in the prescribed format only. No variation in the format will be accepted.

6. Assessment of the project for award of TW marks shall be done by the guide and a departmental committee
(consisting of minimum two teachers with experience more than three years) as per the guidelines given in the

following table.

B) ASSESSMENT OF PROJECT Il TERMWORK (B.E. SECOND TERM )

NAME OF THE PROJECT:
NAME OF THE GUIDE:
Name
Of Assessment by guide Asdsessment by
epartment
Students (70%)
(30%)
Exam Grand
SI. Seat Fabrication Executio . Scope/ Evalu | Prese- Total
No [software / Project Attende- . .
No actual n of report Cost/ nece Total | ation | ntaion | Total
project Utility (10%) | (20%)
work
20 10 20 10 10 70 10 20 30 100
Marks

Sign of Guide Sign. of Committee Members Sign. of H. O.D.



7. The guide should be internal examiner for oral examination (If experience is greater than three years).
8. The external examiner should be from the related area of the concerned project. He should have minimum of five
years of experience at degree level / industry.

9. The evaluation at final oral examination should be done jointly by the internal and external examiners.

10. The Project work should be kept in department for one academic year after University Examination .
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Annexure - I

SE Semester - III

Evaluation Scheme

Teaching Scheme Credits
Theory Practical | Total

Name of the Course Group Theory | Tutorial | Practical ESE

Hrs / Hrs / Hrs / Total ISE | ESE ICA

week week week
Engineering Mathematics-III D 3 1 -— 4 20 80 - - 100 4
Information Theory B 3 -—- - 3 20 80 -—- - 100 3
Discrete Structure & Graph D 3 1 L 4 20 80 . . 100 4
Theory
Digital System & Microprocessor D 3 -—- -—- 3 20 80 -— -— 100 3
Object Oriented Technology D 3 -—- -—- 3 20 80 --- --- 100 3
Soft Skills — III C 1 -—- 2 3 -—- --- 50 --- 50 2
Information Theory Lab B -—- -—- 2 2 -—- --- 50 --- 50 1
Discrete Structure & Graph
Theory Lab D -—- -—- 2 2 -—- --- 25 25 (PR) 50 1
5;%1ta1 System & Microprocessor D L L 2 2 L L 25 25 (PR) 50 1
Object Oriented Technology Lab D -—- -—- 2 2 -—- --- 25 25 (PR) 50 1

Total 16 2 10 28 100 | 400 175 75 750 23
ISE: Internal Sessional Examination ESE: End Semester Examination ICA: Internal Continuous Assessment




SE Semester - IV

Evaluation Scheme

Teaching Scheme - Credits
Theory Practical Total
Name of the Course Group Theory | Tutorial | Practical
Hrs / Hrs / Hrs / Total ISE ESE ICA ESE
week week week

Data Communication D 3 -— - 3 20 80 -— -— 100 3
Mlcroprgcessor & Microcontroller D 3 1 L 4 20 80 . . 100 4
Interfacing
Data Structures D 3 1 -—- 4 20 80 - - 100 4
Computer Organization D 3 -— - 3 20 80 -— -— 100 3
Computer. Graphics & D 3 L . 3 20 30 L L 100 3
Multimedia
Application Development Lab B 1 -—- 2 3 -—- -—- 50 -—- 50 2
Data Communication Lab D -—- -—- 2 2 -—- -—- 50 -—- 50 1
Mlcroprpcessor & Microcontroller D L . 9 9 . L 25 25 (PR) 50 1
Interfacing Lab
Data Structures Lab D --- -—- 2 2 -—- --- 25 25 (PR) 50 1
Computer Graphics &
Multimedia Lab D T - 2 2 - - 25 25 (PR) 50 1

Total 16 2 10 28 100 400 175 75 750 23

ISE: Internal Sessional Examination

ESE: End Semester Examination

ICA: Internal Continuous Assessment




Course Title

Engineering Mathematics -111

Course Description:

Engineering Mathematics -III

COURSE OUTLINE

Short Title

EM-III

Course Code

This course is aimed at introducing the fundamentals of basic Mathematics to

undergraduate students. The background expected includes a prior knowledge of

Mathematics from first year engineering or diploma and familiarity with various laws,

principles and theories. The goals of the course are to understand the basic principle of

Mathematics and its application in different area.

Hours / Week | No.of Weeks Total Hours Semester Credits
Lecture
03 15 40
04
Tutorial 01 15 13

Prerequisite Course(s):
Diploma Mathematics.

Engineering Mathematics-],

COURSE CONTENT

Engineering Mathematics -111

Teaching Scheme

Lecture: 3 hours / week
Tutorial: 1 hour / week

Engineering Mathematics-1 /

Semester- I11

Examination Scheme

Internal Sessional Exam (ISE)

1. Laplace Transform

¢ Definition and Existence of Laplace transforms.

¢ Laplace Transform of elementary/standard functions.

e Theorems and Properties of Laplace Transform (without proof).

¢ Inverse Laplace Transform.

¢ Laplace Transform of Unit step function.

e Solution of differential equations using LT.

End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours

: 20 Marks

(08 Hours, 16 marks)




2. Fourier Transform and Z-Transform (08 Hours, 16 marks)
A) Fourier Transform:

Introduction to Fourier Integral theorem.
Fourier Transforms, Fourier Cosine Transforms, Fourier Sine Transform and their
inverse.

B) Z- Transform:

Definition and standard properties ( without proof)
Region of Convergence.

Z-Transform of standard / elementary sequences.
Inverse Z-transform.

3. Statistics and Probability distributions (08 Hours, 16 marks)

Introduction to Mean, Mode, Median standard deviation, Variance, Coefficient of
Variation.

Moments, Skewness and kurtosis.

Correlation and Regression.

Binominal Distribution.

Poisson distribution.

Normal distribution.

4. Testing of Hypothesis and Significance (08 Hours, 16 marks)

Introduction to population parameters and statistics.

Testing of Hypothesis, Null Hypothesis and Alternative Hypothesis.
Level of Significance.

Test of Significance of large sample.

Chi-Square test.

5. Fuzzy Sets and System (08 Hours, 16 marks)

Introduction to Fuzzy sets.

Standard Fuzzy sets operations.

Crisp sets, Crisp sets verses Fuzzy sets.

Fuzzy arithmetic.

Constructing Fuzzy sets and operations on Fuzzy sets and systems
Applications of Fuzzy sets.



Text Book:
1. Debashis Dutta, “Textbook of Engineering Mathematics”, New Age International

Publishers.
2. Witold Pedrycz and Fernando Gomide, “An Introduction to Fuzzy Sets: Analysis and
Design”, Prentice Hall of India, New Delhi.

Reference Books:
1. H.K. Dass, “Advanced Engineering Mathematics”, S. Chand Publication, New Delhi.

Erwin Kreyszig, “ Advanced Engineering Mathematics”, Wiley Eastern Ltd.

B.S. Grewal, “Higher Engineering Mathematics”, Khanna Publication, Delhi.

Wylie C.R. & Barrett, “ Advanced Engineering Mathematics”, Mc Graw Hill.

B.V. Raman, “Engineering Mathematics”, Tata Mc Graw Hill.

N. P. Bali, “A Text Book of Engineering Mathematics”, Laxmi Publication.

George J. Klir and Bo Yuan, “Fuzzy Sets and Fuzzy Logic: Theory and Applications”.
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Information Theory

COURSE OUTLINE

Course Title Short Title Course Code
Information Theory IT

Course Description:

This subject imparts the fundamentals of both information theory and data
compression. The subject details how programmers and electronic communications
professionals can use cryptography-the technique of enciphering and deciphering
messages-to maintain the privacy of computer data. It describes dozens of cryptography
algorithms, gives practical advice on how to implement them into cryptographic software,
and shows how they can be used to solve security problems.

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture

03 15 45 03

Prerequisite Course(s): Fundamental knowledge of Computer.

COURSE CONTENT
Information Theory Semester-III
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Introduction (08 Hours, 16 marks)

a) Computer security concepts

b) Security attacks

c) Security services and Security mechanism.
Classical Encryption Techniques

a) Symmetric cipher model

b) Substitution techniques

¢) Transposition techniques

d) Rotor machines

e) Steganography

f) Cryptographic Protocols




Block Ciphers and DES
a) Block cipher principles
b) Data Encryption Standard
c) Differential and Linear cryptanalysis

Block Cipher Operation
a) Multiple encryption and Triple DES
b) Electronic code book
c) Cipher block chaining mode
d) Cipher feedback mode
e) Output feedback mode
f) Counter mode
Introduction to Number Theory
a) Prime numbers
b) Fermat’s and Euler’s Theorems
c) Testing for primality
d) Chinese remainder theorem
Public-key Cryptosystem and RSA:
a) Principles
b) RSA algorithm

Cryptographic Hash Functions
a) Applications of hash functions
b) Simple hash functions
¢) Requirements and security
d) Secure Hash Algorithm (SHA)
Digital Signatures
a) Introduction to Digital Signatures
b) ElGamal and Schnorr digital signature scheme
c) Digital signature standard
Key Management and Distribution
a) Symmetric key distribution using symmetric
and asymmetric encryption
b) Distribution of public keys
c) X.509 certificates
d) Public key infrastructure

Data Compression
a) Introduction
b) Coding and Modeling
¢) Shannon-Fano algorithm
d) Huffman algorithm, Adaptive Huffman coding
e) Arithmetic coding
f) Statistical modeling

(08 Hours, 16 marks)

(08 Hours, 16 marks)

(08 Hours, 16 marks)



5. Graphics and Speech Compression (08 Hours, 16 marks)
a) Dictionary based compression
b) Sliding window compression
¢) LZ78 compression, Speech compression
d) Lossy graphics compression

Text Books:
1. William Stallings, “Cryptography and Network Security”, Fifth edition, Pearson,
2011

2. Mark Nelson and Jean-Loup Gailly, “The Data Compression Book”, Second edition,
BPB Publications

Reference Books:
1. Bruce Schneider, “Applied cryptography: Protocols, Algorithms and sources code in

C”, Second edition, Willey, 2008.

2. Atul Kahate, “Cryptography and Network Security”, Second edition, TMH, 2007.

3. D.C. Hankerson, Greg A. Harrisand Peter D. Johnson ]Jr, “Introduction to
Information Theory and Data Compression”, Second edition, CRC Press, 2003.

4. Alfred ]. Menezes, Paul C. van Oorschot and Scott A. Vanstone, “Handbook of Applied
Cryptography”, CRC Press, 1996.

5. Forouzan, “Cryptography & Network Security”, Second edition, TMH, 2010.



Discrete Structure and Graph Theory

COURSE OUTLINE

Course Title Short Title Course Code
Discrete Structure and Graph Theory DSGT

Course Description:

The objective of this course is to introduce the students to the fundamentals of Discrete

Structures and also with Graph Theory with concepts of the C programming language and

enable them to apply these concepts for solving real world problems.

Hours / Week No. of Weeks Total Hours Semester Credits
Lecture
03 15 45
04
Tutorial 01 15 15
Prerequisite Course(s): Fundamental knowledge of C
COURSE CONTENT
Discrete Structure and Graph Theory Semester-III
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Tutorial: 1 hour / week Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Propositions, Sets, Probability (08 Hours, 16 marks)

a Propositions, compound proposition, basic logical operations, truth
tables, tautology, contradiction.

o

Quantifiers: universal and existential quantifiers.

Theory: Set, Combinations of Sets, Mathematical Induction Principle.
Cardinality of finite Sets, Rule of sum, Rule of product.

Permutations, Combinations.

Discrete Probability.
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Relations and Functions: (08 Hours, 16 marks)
Definitions, properties of Binary relations.

Equivalence Relations and partitions, Partial ordering relations.

Lattice, chains and antichains.

Transitive Closure and Warshall’s Algorithm.

Functions Definitions, Composition of Functions, Types of Function.
Recursive Functions, Pigeonhole principle.

Recurrence Relation and Analysis of Algorithms
(08 Hours, 16 marks)
Recurrence Relation, Linear Recurrence Relations with constant
Coefficients.
Homogeneous Solutions, Particular Solutions, total solutions, Solution
by the method of generating functions.
Introduction, Largest number algorithm, sorting algorithms: Bubble
sort.

Divide and conquer algorithms: binary search algorithm.
strassens matrix multiplication, Time Complexity of Algorithms.

Complexity of Problems, Tractable and Intractable Problems.

Graphs and Trees (08 Hours, 16 marks)

Basic terminology, multigraphs and weighted graph , paths and
circuits.
Dijkstra’s shortest path algorithms.

Euler and Hamiltonian Paths and circuits .

factors of a graph, Planner graph.

Trees, rooted trees, path length in rooted trees.

prefix code, binary search trees.

spanning trees and cut set, minimum spanning trees.
kruskal’s and prim’s algorithms for minimum spanning tree.

5. Algebraic system Boolean algebra (08 Hours, 16 marks)

eI I = PR o B o i V)

Semigroup, Subsemigroup, Monoid, Submonid.
Abelian Group, Subgroups.

Isomorphism, Automorphism,Homomorphism .
Ring, Integral domain ,field .

Lattice and Algebraic systems, Principle of duality.

basic properties of lattice defined by lattices, distributive and
complemented lattices.

Boolean lattices and Boolean algebras, Boolean functions and Boolean
Expressions.

Number system and Interconversion of number systems.



Text Books:

1.
2.

C.L. Liu, “ Elements of Discrete Mathematics”, Second edition, TMH.
Seymour Lipschutz, Marc Lipson, “ Discrete Mathematics”, Second edition, TMH.

Reference Books:

1.
2.
3.

ut

Kenneth H. Rosen, Discrete Mathematics and its Application, Fifth edition, TMH.
V. K. Balakrishnan, “ Graph Theory”, TMH.

B. Kolman, R. Busby and S. Ross, “Discrete Mathematical Structures” Fourth
edition, Pearson.

J- Treamblay, R. Manohar,” Discrete Mathematical structures with application to
computer science” , TMH.

Sukhendu dey, “Graph theory and its applications”, Shroff publications.

John Dossey,Otto,Spence,Eynden, “Discrete Mathematics”, Pearson publications,
Fifth edition.



Digital System and Microprocessor

COURSE OUTLINE

Course Title Short Title Course Code
Digital system and Microprocessor DSM

Course Description:

The objective of this course is to introduce the students with a comprehensive study of the

digital system covering basic concepts of digital system and microprocessors.

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture

03 15 45 03

Prerequisite Course(s): Fundamental knowledge of digital system and microprocessors.

COURSE CONTENT
Digital System and Microprocessor Semester-III
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks

1. Review of fundamental concepts of digital electronics
(08 Hours, 16 marks)
Logic Gates
Implementation of logic gates using universal gates
Digital Signal: Positive & Negative logic

a
b

C

d. Boolean Algebra
e. Kmap representation (2, 3 and 4 variable)
f.  Grouping in the Kmap

g

Don’t Care condition in Kmap

2. Combination logic design (08 Hours, 16 marks)
a. Kmap representation (5 and 6 variable)
b. Grouping in the Kmap




Don’t Care condition in Kmap

Design of adder and subtractor

Design of BCD adder and BCD subtractor
Combination logic design examples
Design of multiplexer & its examples

S ™o oo

Demultiplexer & its examples

e

Design of comparator

3. Sequential logic design (08 Hours, 16 marks)
a. Sequential Logic Design

One bit memory cell

SR and JK flip flop

D and T flip flop

Design of synchronous and asynchronous counter

I

Sequence generator & detector

4. 8086 Microprocessor (08 Hours, 16 marks)
a. 8086 Architecture & Register Organisation
8086 Memory Segmentation

b
c. 8086 Addressing Modes
d. 8086 Signal Descriptions
e. 8086 Instruction Set

5. 8086 assembly programming (08 Hours, 16 marks)
a. Assembler directives
b. DOS and BIOS interrupts
c. Macros and Procedures
d. Assembly language programming of 8086

Text Books:

1. R.P. Jain, “Modern Digital Electronics”, Tata McGraw Hill, Fourth edition.
2. A. K. Ray and K.M. Bhurchandi, “Advanced Microprocessors and Peripherals”, Tata
McGraw Hill, Third edition.

Reference Books:

1. M. Morris Mano, “Digital Logic and Computer Design”, Pearson, 1979.
2. V.K.Puri, “Digital Electronic Circuit and System”, Tata McGraw Hill, 1997.
3. FJ. Hill, “Digital Logic and Microprocessor”, John Willy & sons.



4. Anandkumar, “Fundamentals of Digital Circuits”, Pearson.

5. John Wiley and Sons, “Introduction to Switching Theory and Logic Design”, Hill and
Peterson, Third edition.

6. Douglas V Hall, “Microprocessor and Interfacing, Programming and Hardware”, Tata
McGraw Hill, Second edition.

7. Soumitra Kumar Mandal, “Microprocessor and Microcontroller: Architecture,
Programming and Interfacing using 8085, 8086 and 8051”, Tata McGraw Hill.

8. B Ram, “Advanced Microprocessors and Interfacing”, Tata McGraw Hill.

9. Peter Abel, “IBM PC Assembly Language and Programming”, Pearson, Fifth edition.



Course Title

Object Oriented Technology

Object Oriented Technology

Course Description:

COURSE OUTLINE

Short Title Course Code

00T

The objective of this course is to introduce the students to the concepts of C++

programming language and enable them to apply these concepts for solving real world

problems.

Lecture

Hours per Week

No. of Weeks

Total Hours

Semester Credits

03

15

45

03

Prerequisite Course(s): C Programming.

COURSE CONTENT

Object Oriented Technology

Teaching Scheme

Lecture: 3 hours / week

1. Introduction to Object Oriented Programming

programming techniques.
b. Limitations of procedural programming.

Examination Scheme

Semester-III

End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE)
Internal Sessional Exam (ISE)

: 03 Hours
: 20 Marks

(08 Hours, 16 marks)
a. Introduction to procedural, modular and object-oriented

Need of object-oriented programming. Advantages,
disadvantages and applications of OOP.

d. Class, objects, abstraction, encapsulation, data hiding,
inheritance, polymorphism and message passing.

e. The basics of C++

f. Expressions




2.

3.

4.

5.

Classes and Objects, Function and Operator Overloading

(08 Hours, 16 marks)

a. Class and objects
b. Constructors and destructors:
c. Functionsin C++
d. Function Overloading
e. Operator overloading
Pointers and Arrays (08 Hours, 16 marks)
a. Introduction, pointer declaration, voids pointers.
b. Pointers to class objects, this pointer.
c. Pointers to members, accessing private members with
pointers.
d. Characteristics of arrays, initialization of arrays.
e. Arrays within a class, arrays of objects.
f. Dynamic memory allocation using new and delete operators.
g. One dimensional and two dimensional arrays using pointers.

Inheritance, Virtual functions and Polymorphism

(08 Hours, 16 marks)

a. Introduction, base and derived classes. Inheritance types,
access modifiers.

b. Single inheritance, multiple and multilevel inheritance, hybrid,
hierarchical, multipath inheritance and virtual base classes.

c. Overriding base class members. Constructors and inheritance,
calling base class constructor.

d. Static and dynamic binding. Pointers to base and derived
classes.

e. Virtual functions, rules for virtual functions, working of virtual
functions, pure virtual functions.

f. Virtual base classes.

Files and Streams, Managing Console I/0 Operations and
Templates
(08 Hours, 16 marks)

a. Concept of afile, file stream operations.

b. Opening a file using constructor and open function, closing a
file, detecting end-of-file, file modes, file pointers.

c. Introduction to C++ streams, stream classes, unformatted and
formatted I/0.

d. ios class functions and flags, manipulators.

e. Introduction to function template and class template.

f. Overloading of templates functions.



g. Member function templates and template arguments.
h.

Text Books:

1.

2.

E. Balagurusamy, “Object Oriented Programming with C++”, Fifth Edition, Tata
McGraw Hill, 2011.

Robert Lafore, “Object Oriented Programming in C++”, Fourth Edition, Pearson
Education, 2002.

Reference Books:

1.

Ashok N. Kamthane, “Object-Oriented Programming with ANSI and Turbo C++”,
Pearson Education, 2006.

Rajesh K. Shukla, “Object-Oriented Programming in C++”, Wiley India, 2008.

Bjarne Stroustrup, “C++ Programming Language”, Third Edition, Addison Wesley,
2002.

Yashavant P. Kanetkar, “Let Us C++”, Second Edition, BPB Publications, 2003.
Venugopal K.R., “Mastering C++”, First Edition, TMH, 1999.

Mahesh Bhave, Sunil Patekar, “Object Oriented Programming with C++”, Second
Edition, 2012.

Herbert Schildt, “The Complete Reference C++”, Fourth Edition, TMH, 2003.



Soft Skills - I1I

COURSE OUTLINE
Course Title Short Title Course Code
Soft Skills - III SK-III

Course Description:

Through this course we have tried to prepare the students for the industry. Most
companies test mathematical and logical ability through an aptitude test. This subject aims
at working on these skills of a student through strategies formulae and practice exercises.

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture

1 14 14 2

Prerequisite Course(s): Fundamental knowledge of High School Mathematics.

COURSE CONTENT
Soft Skills - III Semester-III
Teaching Scheme Examination Scheme
Lecture: 1 hour / week Internal Continuous Assessment (ICA): 50 Marks
Unit-I: Arithmetic-1 (03 Hours, 10 marks)

a. Basic Formulae
i. Divisibility Rules
ii. Speed Maths
iil. Remainder Theorem
iv. Different Types of Numbers
v. Applications

b. HCF, LCM and Linear Equations
i. HCF - Successive Division and Prime Factorization Methods

ii. LCM - Successive Division and Prime Factorization Methods
iii. Applications




iv. Linear Equations - Elimination Method
v. Substitution Method
vi. Applications

c. Averages and Mixtures

i. Concept of Average

ii. Faster Ways of Finding It
iii. The Allegation Method
iv. Applications

Unit-II: Arithmetic-II (03 Hours, 10 marks)
a. Percentages

i. Concept of Percentage
ii. Working with Percentages
iii. Applications

b. Profit and Loss

i. Difference between Cost and Selling Price
ii. Concept of Profit Percentage and Loss Percentage
iii. Applications

c. Time and Work

i. Basic Time and Work Formula
ii. Relation between Time and Work
iii. Applications

Unit-III: Arithmetic-III (03 Hours, 10 marks)
a. Permutations and Combinations

i. Sum Rule of Disjoint Counting
ii.  Product Rule of Counting
iii.  Concept of Factorial
iv.  Permutations
v. Linear Permutations
vi. Combinations
vii.  Circular Permutations
viii.  Applications



b. Probability

i.

—

iii.
iv.
V.
Vi.
Vii.
viii.

.

Definition and Laws of Probability
Mutually Exclusive Events
Independent Events

Equally Likely Events
Exhaustive Events
Cards

Dice

Applications

c. Time and Distance

ii.
iii.
iv.

Vi.
vil.

Speed
Conversion Factors for Speed
Average Speed

Moving Bodies - Passing, Crossing and Overtaking

Relative Speed
Boats and Streams
Applications

Unit-IV: Non-Verbal Reasoning

a. Analogies

i. Examples
ii. Applications

b. Classification

i. Examples

il.

Applications

c. Sequences

I.

Examples

ii. Applications

Unit-V: Analytical Reasoning

a. Analytical Puzzles

(02 Hours, 10 marks)

(03 Hours, 10 marks)



i. Classification Puzzles
ii. Ordering Puzzles

iii. Assignment Puzzles
iv. Applications

b. Letter and Number Series

i. Different Types of Letter Series
ii. Different Types of Number Series
iii. Mixed Series

c. Coding and Decoding

i. Letter Coding
ii. Number Coding
iii. Mixed Coding
iv. Odd Man Out
v. Applications

Guide lines for ICA:
ICA will be based on credit tests and assignments submitted by the student in the form of
journal.

Reference Books:
1. R.S.Aggarwal, “Quantitative Aptitude”, S. Chand Publication, New Delhi, 2012.
2. R.S. Aggarwal, “A Modern Approach to Verbal Reasoning”, S. Chand Publication,
New Delhi, 2012.
3. R. S. Aggarwal, “A Modern Approach to Non-Verbal Reasoning”, S. Chand
Publication, New Delhi, 2012.



Information Theory Lab

LAB COURSE OUTLINE
Course Title Short Title Course Code
Information Theory IT

Course Description:

This laboratory provides students with a comprehensive study of the basic concepts of
cryptography and data compression. It will helps the students to understand how
programmers and electronic communications professionals can use cryptography-the
technique of enciphering and deciphering messages-to maintain the privacy of computer
data and also shows how they can be used to solve security problems.

Hours / Week | No. of Weeks | Total Hours | Semester Credits

Laboratory
02 15 30 01

Total Semester Credits: 1

Prerequisite Course(s): Fundamental knowledge of Computers and any programming
language (Ex. C language).

LAB COURSE CONTENT

Outline of Content:

(Note: Minimum SIX Experiments from group A and FOUR from group B.)
Group A

1. Program for simple encryption and decryption of the message
- A simple encryption and decryption of a message can be implemented by using
any programming language
- The program should consist of two modules: Encryption and Decryption
2. Program for Vernam Cipher (One-time Pad)
- Program should consist of encryption and decryption module

3. Program for Simple Transposition Technique



- A simple transposition technique such as ‘Rail Fence’ technique can be
implemented
- In this technique plain text is written in zig - zag form to obtain cipher text

. Program for Electronic Code Book (ECB) Mode

- Algorithmic mode ECB can be implemented

- Program must exhibits the working of ECB i.e. block-by-block encryption and
decryption

. Program for Cipher Block Chaining (CBC) Mode
- Algorithmic mode CBC can be implemented
- Program must exhibits the working of CBC

. Program for Chinese Remainder Theorem
- Asimple program is written to show the working of Chinese remainder theorem

. Program for Diffie-Hellman Key Exchange Algorithm
- Key exchange is a big problem in symmetric key and it can be resolved by using
Diffie-Hellman key exchange algorithm

. Program for RSA algorithm

- Public key algorithm (RSA) can be implemented for simple input

- Program must consist of three modules: Key generation, Encryption and
Decryption

. Study of Digital Signature
- A digital signature is a mechanism that enables the creator of a message to
attach a code that acts as a signature.

Group B

. Program for Caesar Cipher

- Asimple program on Caesar cipher can be implemented

- It should consists of two modules: encryption and decryption
- Encryption: Cipher text=Plain text + (Key=3)

- Decryption: Plain text= Cipher text - (Key=3)

. Program for Simple Stream Cipher

- Stream ciphers works on bit-by-bit basis

- It should consists of two modules: encryption and decryption
- Encryption: Cipher text bit=Plain text bit XOR Key bit

- Decryption: Plain text bit = Cipher text bit XOR Key bit



3. Study of JPEG Standard

- Image compression standard

4. Study of Adaptive Huffman Coding Technique

- Limitation of Huffman coding techniques are removed in adaptive coding

5. Program for RLE Encoding Technique

- Run-Length encoding technique is lossless data compression technique. It is generally
used for text and image compression.

Reference Books:

1.

William Stallings, “Cryptography and Network Security”, Fifth edition, Pearson,
2011

Mark Nelson and Jean-Loup Gailly, “The Data Compression Book”, Second edition,
BPB Publications

Bruce Schneider, “Applied cryptography: Protocols, Algorithms and sources code in
C”, Second edition, Willey, 2008.

Atul Kahate, “Cryptography and Network Security”, Second edition, TMH, 2007.

D.C. Hankerson, Greg A. Harrisand Peter D. Johnson Jr., “Introduction to
Information Theory and Data Compression”, Second edition, CRC Press, 2003.

Alfred ]. Menezes, Paul C. van Oorschot and Scott A. Vanstone, “Handbook of Applied
Cryptography”, CRC Press, 1996.

Forouzan, “Cryptography & Network Security ”, Second edition, TMH, 2010.



Discrete Structure and Graph Theory Lab

LAB COURSE OUTLINE
Course Title Short Title  Course Code
Discrete Structure and Graph Theory DSGT LAB

Course Description:

This laboratory provides students with a comprehensive study of the C programming
language in discrete structures and graph theory. Classroom lectures stress the strengths of

C which provide students with the means of writing efficient codes for discrete structures

and graph theory.
Hours / Week | No. of Weeks | Total Hours | Semester Credits
Laboratory
02 15 30 01
Total Semester Credits: 1

Prerequisite Course(s): Fundamental knowledge of C.
LAB COURSE CONTENT

Outline of Content:

(Note: Minimum FIVE experiments from the group A and minimum FIVE
experiments from the group B.)

(Group A)
1. A program for logical operations using bitwise operators.
Perform logical operations like AND,OR,NOT,IF THEN,IF AND ONLY IF

2. Aprogram for set operations: Union, Intersection, Difference, Symmetric
difference.

Perform set operations like union, intersection, difference, symmetric difference,
complement
3. A program for generation of Power set of a given set.

Producing power set for a given input set.
4. A program for generation of permutations.

Producing permutations set for a given input set.



5. A program for generation of combinations.

Producing permutations set for a given input set.
6. A Program for Bubble sort.

Sorting of given numbers by using Bubble sort.

(Group B)

1. A Program for Matrix multiplication.

Performing Multiplication of two matrices.
2. A Program for Binary search.

Searching of a given number using binary search.

3. A Program for Shortest Path algorithm using Dijkstra's.
Finding shortest path in a graph using Dijkstra’s algorithm.
4. A program for implementation of Kruskal's algorithm.
To find minimum spanning tree using kruskals algorithm.
5. Aprogram for implementation of Prim'’s algorithm.

To find minimum spanning tree using kruskals algorithm.
6. A program for Inter conversion of number system.

Interconverting numbers from one base to another base.

Reference Books:
1. Kenneth H. Rosen, Discrete Mathematics and its Application, Fifth edition, TMH

2. V.K.Balakrishnan, “ Graph Theory”, TMH.
3. B.Kolman, R. Busby and S. Ross, “Discrete Mathematical Structures”, Fourth
edition, Pearson.



Digital System and Microprocessor Lab

LAB COURSE OUTLINE
Course Title Short Title Course Code
Digital System and Microprocessor DSM

Course Description:

This laboratory provides students with a comprehensive study of the digital system
covering basic concepts of digital system and microprocessor covering microprocessor
concepts. This laboratory focuses on basic analysis and design of digital circuit’s and the

basic concepts and programming related to microprocessor.

Hours / Week | No. of Weeks | Total Hours | Semester Credits

Laboratory
02 15 30 01

Total Semester Credits: 1

Prerequisite Course(s): Fundamental knowledge of basic digital design and
microprocessor concepts.
LAB COURSE CONTENT
Outline of Content:

(Note: Minimum SIX experiments from group A and FOUR experiments from group B)

Group A (Digital System)
1. Verify the truth table of all logic gates and verify the Demorgan’s theorem

a. Draw the logical symbol and truth table
b. Implement the connection on bread board and verify the truth table

2. Implement any logic gates by using universal gates

a. Constructlogic gates using universal gates
b. Implement the connection on bread board and verify the truth table



3. Construct and Implement Half Adder and Full adder

a. Construct Half Adder and Full adder

b. Implement the connection on bread board and verify the truth table
4. Construct and Implement Half Subtractor and Full Subtractor

a. Construct Half Subtractor and Full Subtractor
b. Implement the connection on bread board and verify the truth table

5. Construct and Implement various Code converters (Binary to Gray and Gray to
Binary)

a. Construct Code Converter
b. Implement the connection on bread board and verify the truth table

6. Verify Muliplexer and Demultiplexer

a. Construct Muliplexer and Demultiplexer
b. Implement the connection on bread board and verify the truth table

7. Verify the truth table of BCD to 7-Segment display

a. Construct BCD to 7-Segment display
b. Implement the connection on bread board and verify the truth table

8. Implement and verify S-R, J-K,D, and T flip flop using ICs

a. Construct flip flops
b. Implement the connection on bread board and verify the truth table

Group B (8086 Microprocessor)
Program using Macro
Display personal information using Macro

1. Program using NEAR and FAR Procedure

Addition of two numbers using NEAR and FAR Procedure Perform

2. Perform arithmetic operations on two numbers

Addition/subtraction/multiplication of two numbers using NEAR and FAR
Procedure
3. Find factorial of given number

Factorial of given number using recursive instruction



4. Program for Password Verification

Program for Password Verification

5. Perform the BCD Addition

Addition of two 16 bit BCD numbers

6. Program to Display System Time & Date

Display current Time & Date of system
7. Convert HEX To BCD and BCD to HEX

a. HEX to BCD Conversion
b. BCD to HEX Conversion
Guide lines for ESE:

e ESE will be based on the practical assignments submitted by the students in the
form of journal.

e In the ESE, the students may be asked to perform the practical assignment with
minor modification.

e Evaluation will be based on the paper work of algorithm, understanding of the logic
and the syntax, quality of the program, execution of the program, type of input and
output for the program.

Reference Books:

1. M. Morris Mano, “Digital Logic and Computer Design”, Pearson, 1979.

2. V.K.Puri, “Digital Electronic Circuit and System”, Tata McGraw Hill, 1997.

3. FJ. Hill, “Digital Logic and Microprocessor”, John Willy & sons.

4. Anandkumar, “Fundamentals of Digital Circuits”, Pearson.

5. John Wiley and Sons, “Introduction to Switching Theory and Logic Design”, Hill and
Peterson, Third edition.

6. Douglas V Hall, “Microprocessor and Interfacing, Programming and Hardware”, Tata
McGraw Hill, Second edition.

7. Soumitra Kumar Mandal, “Microprocessor and Microcontroller: Architecture,
Programming and Interfacing using 8085, 8086 and 8051”, Tata McGraw Hill.

8. B Ram, “Advanced Microprocessors and Interfacing”, Tata McGraw Hill

9. Peter Abel, “IBM PC Assembly Language and Programming”, Pearson, Fifth edition.



Object Oriented Technology Lab

LAB COURSE OUTLINE

Course Title Short Title Course Code
Object Oriented Technology 00T

Course Description:

This laboratory provides students with a comprehensive study of the C++ programming
language. Classroom lectures stress the strengths of C++, which provide students with the

means of writing efficient, maintainable, and portable code.

Hours / Week | No. of Weeks | Total Hours | Semester Credits

Laboratory
02 15 30 01

Total Semester Credits: 1

Prerequisite Course(s): Fundamental knowledge of Computers and C programming

LAB COURSE CONTENT

Outline of Content:

(Note: Minimum SIX Experiments from group A and FOUR from group B.)
Group A

1. Write a program for a simple class and object.

Performing simple arithmetic operations using C++ class and object like,
a. Addition,
b. Subtraction,
c. Multiplication,
d. Division.
2. Write a program for parameterized constructor.



Demonstrate the use parameterized constructor by passing different types of
parameters to the constructor.

. Write a program for overloading constructors.

Demonstrate the concept of overloading constructor functions using class and
object.

. Write a program to find the area of rectangle, triangle and sphere using
function overloading.

To calculate the area of rectangle, triangle and sphere using function overloading
and class and object.

. Write a program to overload unary operator using member function.
Demonstrate the overloading of unary operators using the concept of member
functions.

. Write a program to overload binary operator using member function.
Demonstrate the overloading of binary operators using the concept of member
functions.

. Write a program for arrays of pointers to objects.

Declaring an array of pointers to objects using suitable example.

. Write a program using single inheritance, multiple inheritance and
hierarchical inheritance.

Demonstrate the use of single inheritance, multiple inheritance and hierarchical
inheritance by taking suitable example.
. Write a program using multilevel inheritance and hybrid inheritance.

Demonstrate the use of multilevel inheritance and hybrid inheritance by taking
suitable example.

10.Write a program for virtual base classes.

To calculate the total mark of a student using the concept of virtual base class.

11.Write a program to read and write class objects from files.

Writing/reading class object to/from file.

12.Write a program to format output using ios class functions and flags.

To format the output using different ios class functions and flags.

13.Write a program to format output using manipulators.

To format the output using different manipulators.

14.Write a program using class template.

To swap the numbers using the concept of function template.

15.Write a program for overloading of template functions.

Overload templates functions with the number of parameters.

Group B

1. Write a program for the copy constructor.

To calculate factorial of a given number using copy constructor.

2. Write a program to overload unary operator using friend function.

Demonstrate the overloading of unary operators using the concept of friend
function.



Write a program to overload binary + operator using member function for
concatenation of two strings.

Demonstrate the overloading of binary + operator using the concept of member
function for concatenation of two strings.

Write a program for matrix multiplication using new and delete dynamic
memory allocation operators.

Perform the matrix multiplication using new and delete dynamic memory allocation
operators.

Write a program to convert class type data to basic type data.

Perform the class type data conversion to any basic type data.

Write a program for run time polymorphism using virtual functions.

Perform the run time polymorphism using virtual functions.

Write a program for bubble sort using template functions.

Perform the bubble sort using the concept of template functions.

Reference Books:

1. E. Balagurusamy, “Object Oriented Programming with C++”, Fifth Edition, Tata
McGraw Hill, 2011.

2. Robert Lafore, “Object Oriented Programming in C++”, Fourth Edition, Pearson
Education, 2002.

3. Ashok N. Kamthane, “Object-Oriented Programming with ANSI and Turbo C++”,
Pearson Education, 2006.

4. Rajesh K. Shukla, “Object-Oriented Programming in C++”, Wiley India, 2008.

5. Bjarne Stroustrup, “C++ Programming Language”, Third Edition, Addison Wesley,
2002.

6. Yashavant P. Kanetkar, “Let Us C++”, Second Edition, BPB Publications, 2003.

7. Venugopal K.R,, “Mastering C++”, First Edition, TMH, 1999.

8. Mahesh Bhave, Sunil Patekar, “Object Oriented Programming with C++”, Second
Edition, 2012.

9. Herbert Schildt, “The Complete Reference C++”, Fourth Edition, TMH, 2003.

Guide lines for ESE:-

ESE will be based on the practical assignments submitted by the students in the
form of journal.

In the ESE, the students may be asked to perform the practical assignment with
minor modification.

Evaluation will be based on the paper work of algorithm, understanding of the logic
and the syntax, quality of the program, execution of the program, type of input and
output for the program.
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Data Communication

COURSE OUTLINE

Course Title Short Title Course Code
Data Communication DC

Course Description:

This course is aimed at introducing the fundamentals of data communications to
undergraduate students. The goals of the course are to understand the basics and
knowledge about the Data Communications using components and protocols of data

communications.

Hours per Week No. of Weeks Total Hours Semester Credits

Lecture
03 15 45 03

Prerequisite Course(s): Fundamentals of Data Communication.

COURSE CONTENT

Data Communication Semester- IV

Teaching Scheme Examination Scheme

Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks

1 Introduction to Data Communication and Signals
(08 Hours, 16 marks)

Basics of Data Communication: Characteristics and Components
Data Representation and Data Flow

Networks, Introduction to ISO-OSI Reference model

O o T

Introduction to Signals and Transmission Impairments: Analog
and Digital

Periodic Analog Signals, Digital Signals

-~ @

Transmission impairment, data rate limits, Performance

2 Digital transmission and Analog transmission
No of Lect - 8, Marks:16
a Digital to Digital Conversion




b Analog to Digital Conversion
¢ Transmission Modes
d Digital-to-analog Conversion

3  Multiplexing and Transmission Media (08 Hours, 16 marks)
a Multiplexing
b Guided Media
¢ Unguided Media

4 Switching and Multiple Access (08 Hours, 16 marks)
a Circuit-switched Networks
b Datagram networks
¢ Virtual-circuit networks
d Multiple Access

5 Error Control and Data Link Control (08 Hours, 16 marks)

Types of errors
Block coding
Linear block codes
Cyclic codes
Checksum

- O QO 0 T o

Flow and error control

Text Books:

1.

2.

Behrouz A Forouzan, “Data Communications and Networking”, Fourth edition: Tata
McGraw Hill.
P. C. Gupta, “Data Communications”, PHI Publications.

Reference Books:

1.

o Ul W

William Stallings, “Data & Computer Communications”, Seventh edition: PHI
Publication.

Leon - Garcia, Indra Widijaja, “Communication Networks Fundamental Concepts and
Key Architectures”, Second edition: McGraw Hill Education.

Achyut Godbole, “Data Communication Networks”, Tata McGraw Hill.

Bruce Hartpence, “Packet Guide to Routing and Switching”, O’Reilly.

Bruce Hartpence, “Packet Guide to Core Network Protocol”, O’'Reilly.

James Irvine & David Harle, “Data Communication and Networks: An Engineering
Approach”, Wiley Edition.



Microprocessor & Microcontroller Interfacing

COURSE OUTLINE
Course Title Short Title Course Code
Microprocessor & Microcontroller Interfacing MPMCI

Course Description:

The objective of this course is to introduce the students to the fundamentals of
microprocessor & microcontroller interfacing with assembly programming language and

enable them to apply these concepts for real world applications.

Hours / Week No. of Weeks Total Hours Semester Credits
Lecture
03 15 45
04
Tutorial 01 15 15

Prerequisite Course(s): Fundamental knowledge of Microprocessors & Microcontrollers.

COURSE CONTENT
Microprocessor & Microcontroller Interfacing Semester- IV
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Tutorial: 1 hour / week Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks

1. Basic I/0 Interface

(08 Hours, 16 marks)
a. MSDOS FAT

b. MS DOS Device Drivers Types, Structure of device drivers.

c. 8255PPI : Internal block diagram, control word and status
word, modes of operation, numericals on control word
design.

(08 Hours, 16 marks)
a. 8254(PIT): Internal block diagram, control word format,

operating modes, numericals on control word design.




b.

C.

8251(USART) : Architecture and signal description,
operating modes, interfacing with 8086 and numericals.
TSR programs : concept and implementation.

3. Overall Motherboard Component Logic (08 Hours, 16 marks)

a.
b.

Functional block diagram of PC.

Motherboard (8086/8088 based) : Motherboard
components.

Motherboard logic : Reset logic, Interrupt logic, RAM parity
logic, NMI logic, Wait state logic, Bus Arbitration logic, RAM &
ROM logic, CPU logic, DMA logic, keyboard interface block
diagram.

Microcomputer Display : Raster scan basics, Overview of
character display control system.

PC display adapters : CGA,EGA,VGA.

Introduction to LCD and Plasma display.

4. 8086 Microprocessor interface (08 Hours, 16 marks)

e oo o

Parallel Printer Interface

7 segment display interface.

Disk reading methods: FM , MFM.

Internal structure of Floppy disk and hard disk.

Floppy Disk Controller : Overview, FDC system interface,
Overall operation of floppy disk subsystem, 8272 FDC :
internal block diagram and commands.

Hard disk controller : HDC commands and device control
block.

5. Microcontrollers and Interfacing (08 Hours, 16 marks)

d.

b
C.
d
e

Reference Books:

Interfacing LEDs and of 7-segment displays.
Interfacing keys and keyboard interfacing .
Interfacing 0808/0809 ADC.

. Interfacing DAC 0808.

Interfacing stepper motor.

1. Douglas V. Hall, “ Microprocessors and Interfacing : Programming and Hardware”,
Second edition, Tata McGraw Hill.

2. A. K. Ray & K. M. Bhurchandi, “Advanced Microprocessor and Peripherals -
Architecture, Programming and Interfacing”, Third edition, Tata Mc Graw Hill.

3. Ray Duncan, “Advanced MS-DOS Programming”, Second edition, Microsoft Press.

4. Peter Abel, “ IBM PC Assembly language and programming” , Fifth edition, Pearson
education/ Prentice Hall of India Pvt. Ltd.

5. B. Govindarajalu, “IBM PC and Clones”, Second edition, Tata McGraw Hill.



Data Structures

COURSE OUTLINE

Course Title Short Title Course Code
Data Structures DS

Course Description:

The objective of this course is to introduce the students to the fundamentals of Data
Structure with concepts of the C programming language and enable them to apply these

concepts for solving real world problems.

Hours / Week No. of Weeks Total Hours Semester Credits
Lecture
03 15 45
04
Tutorial 01 15 15
Prerequisite Course(s): Fundamental knowledge of C
COURSE CONTENT
Data Structures Semester - IV
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Tutorial: 1 hour / week Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Introduction to Data Structures (08 Hours, 16 marks)

a Introduction of data and data object.

b Data structure and Abstract Data Type(ADT).

¢ Implementation of different data structures.

d Basic terminologies with data structures, types of data structures.

e Data structure operations.

f Concept of arrays,pointer and structures.

2. Stack and Queue (08 Hours, 16 marks)
a Detailed knowledge of data structure like stack, queue & circular

queue.
p Polish notations & interconversions by using stack.

¢ Use of stack in function call,recursion,tower of Hanoi.




3. Linked Lists (08 Hours, 16 marks)
a Understand the concept of linked list data structure.
p Pros & Cons of array compared with linked list.

Creation,traversing,searching,insertion,deletion opertions w.r.t. single
linked list.

d Pros & cons of single linked list, double linked list
Polynomial addition using single linked list as well as storing
multivariable polynomials using generalised list.

4. Trees (08 Hours, 16 marks)

a Creation,traversing,searching,insertion,deletion opertions w.r.t.
binary search tree.

p Concept of threaded binary tree,tree traversals(recursive & non-
necursive).

¢ Concept of Huffman Algorithm.

e Height Balanced Tree(AVL Search Tree).

5. Searching and Sorting (08 Hours, 16 marks)

a Basics of searching techniques.

b Basics of sorting techniques.

Different sorting algorithms including Bubble, Insertion,
Selection,Quick,Merge,Heap,Radix.

Time and Space complexity of an algorithm with big ‘O’, ‘@’ , ‘Q’
notations.

e Best, Worst, and Avgerage case time complexity of each of these
algorithms.

Text Books:
1. Seymour Lipschutz, “Data Structures”, Schaums Outlines Tata McGraw Hill, 2006.

2.

Ellis Horowitz and Sartaj Sahani, “Fundamentals of Data Structures”, Galgotia
Publication.

Reference Books:

1.
2.
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G.S.Baluja, “Data Structures through C”, Dhanpatrai Publications.

Ashok N. Kamthane, “Introduction to Data structures in C”, Person Publications,
2007.

Aarom Tanenbaum, Yedidyah Langsam, Moshe Augenstein, “Data structures using
c”, Pearson Publication.

Alfred Aho, John Hopcroft, Jeffrey Ullman, “Data Structures and
Algorithms”,Pearson Publications.

E.Balagurusamy,”Data Structures using C”,Tata MacGraw Hill Publications.
P.S.Deshpande,0.G.Kakde,”C and Data Structures”,dreamtech press Publications.
Rajesh K.Shukla, “Data Structures using C and C++” ,Willy India Publication.

Larry Nyhoff, “ADTs’ Data Structures and prolems with C++”,Pearson Publications.



Computer Organization
COURSE OUTLINE

Course Title Short Title Course Code
Computer Organization co

Course Description:

This course introduces the students about the computer. It includes the terms, concepts,
architectures, formats and addressing. This course also describes the Memory organization

etc.

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture

03 15 45 03

Prerequisite Course(s): Introduction to Computer.

COURSE CONTENT
Computer Organization Semester- IV
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) :80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Introduction to system concepts (08 Hours, 16 marks)

a. Tointroduce students to System Concept.
b. To learn about Instruction format.

€. Tolearn General addressing Modes.

d. Tolearn about Expanding op-codes.

e. Tolearn about Bus Structures.

2. Arithmetic (08 Hours, 16 marks)

a  Toknow how Numbers are represented.
To learn Multiplication using Booths and Bit-pairing Algorithms.
To learn Division using Restoring and Non-Restoring Methods.
To learn addition and Subtraction of signed numbers.
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To learn Floating point System.




3. Processing Unit (08 Hours, 16 marks)
a  To design control unit.

b  Designing Control unit using hardwired and Micro programmed
methods.

¢ Learning Wilkes Design method.
To learn Bus organization.
To learn execution of complete instruction.

4. Memory (08 Hours, 16 marks)
a Memory organization techniques.
b  To know cache memory organization.
¢ Toknow Virtual memory.
d Tolearn basic concepts of memory.
e Introduction to SDRAM, RDRAM, DDRSDRAM, Flash memory.
5. System Organization (08 Hours, 16 marks)

a To know concepts system buses.

b To know Daisy chaining, polling.

¢ Concepts of PCI bus, SCSI bus, Universal Serial Bus.
d

RISC and CISC.
Text Book:
1. Hamacher, Vransic, Zaky, “Computer Organization”, Fifth edition, McGraw Hill
international.

Reference Books:

1. ].P. Hayes, “Computer Architecture and Organization”, Third edition, McGraw Hill
international.

Sajjan Shiva, “Computer Organization Design & Architecture”, CRC Press Publication.
Tanenbaum, “Structured Computer Organization”, Pearson.

William Stallings, “Computer Organization and Architecture”, Sixth edition, Pearson.
Swati Saxena,”Computer Organization” Dhanpat Rai.

Murdocca, Heuring, “Computer Architecture & Organization”, Second edition, Wiley.
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Nicholas Carter, “Computer Architecture”, Schaum’s Outline.



Computer Graphics and Multimedia

COURSE OUTLINE
Course Title Short Title Course Code
Computer Graphics & Multimedia CGM
Course Description:
This course introduces the students about the concepts of user interface with graphics
system. It includes the graphics standards, transformations, filling & clipping objects, 2D &

3D as well as multimedia concepts. This course also describes about graphics applications

corresponds with scientific work as well as animation, simulation etc.

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture

03 15 45 03

Prerequisite Course(s): Engineering Graphics.

1. Basic Concepts (08 Hours, 16 marks)
a. Introduction to computer graphics
b. Graphics Standards
c. Interactive Computer Graphics
d. Linear and Circle Generation

2. Polygons (08 Hours, 16 marks)
a. Polygons
b. Types of Polygons
c. Polygon filling
d. Scan conversion algorithm
e. Segments
3. 2D & 3D Geometry (08 Hours, 16 marks)
a. 2D transformation primitives and concepts
b. 3 D transformations
c¢. 3D viewing transformation
d. Concept of parallel perspective projections
e. Viewing parameters
4. Multimedia (08 Hours, 16 marks)
a. Multimedia Presentation & Production

b. Hardware & software requirements
c. Analog & digital representations
d. Introduction to text & image presentation.




5. Multimedia Architecture (08 Hours, 16 marks)
Multimedia Architecture

Multimedia Extensions

Distributed multimedia applications

Introduction to animation

Principles of animation
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Text Books:
1. "Computer graphics”, ISRD group, THM publications, Eleventh reprint 2012.

2. Ranjan Parekh, “Principles of Multimedia”, McGraw Hill.

Reference Books:
1. David F. Rogers, “Procedural Elements for Computer Graphics, Tata McGraw Hill,

Second edition.

2. Shirley, Marshner, “Fundamentals of Computer Graphics”, Third edition, CRC
Publication/ A.K. Peters.

3. Steven Harringtom, “Computer graphics A Programming Approach”, MGH.

4. Mukherjee, “Fundamentals of Computer Graphics and Multimedia”, PHI.

5. Maurya, “Computer Graphics: with virtual reality system”, Wiley India.

6. Donald Hearn and Pauline Baker,” Computer Graphics”, Pearson LPE, Second edition.

7.Rao and Prasad, “Graphics user interface with X windows and MOTIF”, New Age.

8. Foley, Vandam, Feiner, Hughes, “Computer Graphics Pricipals & Practice”, Pearson

Second edition.



Application Development Lab

LAB COURSE OUTLINE
Course Title Short Title Course Code
Application Development Lab ADL

Course Description:

The objective of this course is to introduce the students to the fundamentals of web

development. It includes the technologies like HTML, XML, CSS and Scripting Languages.

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture

01 15 15 02

Prerequisite Course(s): Fundamental knowledge of Computers.

LAB COURSE CONTENT

This course will use advanced techniques in creating documents for the World Wide Web.
Emphasis will be placed on HTML, JavaScript, XML and Java.

1 Introduction to HTML (03 Hours)
a. Tags and Elements

b. Separating Heads from Bodies
c. Attributes
d. Basic Text Formatting
e. Presentational and Phrase Elements
f. List
g. Links and Navigation
2 CSS Style Sheet and Scripting Languages (03 Hours)
a. URLs
b. Images, Audio, and Video
c. Tables, Forms and Frames
d. Cascading Style Sheets
e. Page Layout
f. Scripting Language (Java, VB)
3 Introduction to XML (03 Hours)

a. XML Basics




b. XML Elements
c¢. Working with DTD

4 DTD and Style Sheet (03 Hours)
a. Adding Style, Using Schemas

5 Introduction to Java (03 Hours)
a. Basic Input/output
b. Applet Class
c. Event handling
d. Introduction to AWT: working with windows, Graphics and Text

Reference Books:

1.
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Jon Duckett, “Beginning HTML, XHTML, CSS, and JavaScript”, John Wiley & Sons
publication, 2010.

Heather Williamson, “XML: The Complete Reference”, First edition, Tata McGraw-
Hill Education, 2001.

Herbert Schildt, “Java: The Complete Reference”, Seventh edition, Tata McGraw-Hill
Education, 2006.

Thomas A. Powell, “HTML & CSS: The Complete reference”, Fifth edition, TMH 2010.
Elliotte Rusty Harold, “XML 1.1 Bible”, Third edition, Willey Publication, 2004.
Steven Holzner, “XML: A Beginner's Guide”, First edition, TMH, 2009.

Herbert Schildt, “Java: A Beginners Guide”, Fifth edition, TMH, 2011.

Yashavant Kanetkar, “Let Us Java”, BPB Publication, 2011.



Data Communication Lab

LAB COURSE OUTLINE
Course Title Short Title Course Code
Data Communication Lab DC

Course Description:

This laboratory provides students with a comprehensive study of the Data

Communication concepts and practical implementation of Data Communication concepts.

Hours per Week No. of Weeks Total Hours Semester Credits
Laboratory
02 15 30 01
Total Semester Credits: 1

Prerequisite Course(s): Fundamental knowledge of Data Communication.

LAB COURSE CONTENT
Outline of Content:
Group A

1. Comparative analysis of different types of network cables with Specifications
- Study of different types of Network cables - CAT-5, CAT - 6.
- Study of different cable specifications comparisons.
2. Implementation of Network performance calculator.
- Simple Program for Calculating Network Performance.
3. Network related commands such as ARP, IPCONFIG, PING, TRACERT, NSLOOKUP,
GETMAC, NETSTAT etc.
- Practical use of Network commands ARP

Study of IPCONFIG for IP configurations

Study of PING command for finding destination reachable or not.

Study of TRACERT command

Study of NSLOOKUP command
Study of GETMAC to get MAC address.




- Study of NETSTAT to get the network status.
4. LT Infrastructure planning using Network Connecting Devices.

- Consider our own college as a case & prepare a planning for L.T. infrastructure.
5. Network Connecting Devices Specifications and configurations.

- Practical study of Network Connecting device - Repeater.

- Practical study of Network Connecting device - Switch /HUB.

- Practical study of Network Connecting device — Router

Group B
1. Implementation of Stop and Wait Protocol
- Study the working of stop and wait protocol
- Implementation of simple client and server should be simple
- Modular approach should be followed.
2. Implementation of Internet checksum
- Consider a simple example
- Study it theoretically.
- Implementation of same.
3. Crimping of cross-wire and straight-through UTP cable to inter-connect two

computers.

Study of crimping tool.

Study of color coding of Network cables.

Crimping the cable using Crimping Tool

Test the crimping by interconnecting two computers
4. Interconnections of computers in Local Area Network to share resources.
- Study of concept of LAN & Shared resources.
- Interconnect computers in LAN
- Share and make the use of shared resources.
5. Implementation of cyclic redundancy check
- Study the concept of CRC.
- Consider Suitable example.

Implement same using modular approach.

Note:
¢ Concerned faculty should suitably frame 08 practical assignments (Four from PART

- A and Four from PART - B) from above list.



Every student is required to submit the assignments in the form of journal.

Reference Books:

1.
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Behrouz A Forouzan, “Data Communications and Networking”, Fourth edition: Tata
McGraw Hill.

P. C. Gupta, “Data Communications”, PHI Publications.

William Stallings, “Data & Computer Communications”, Seventh edition: PHI
Publication.

Leon - Garcia, Indra Widijaja, “Communication Networks Fundamental Concepts and
Key Architectures” Second edition: McGraw Hill Education.

Achyut Godbole, “Data Communication Networks”, Tata McGraw Hill.

Bruce Hartpence, “Packet Guide to Routing and Switching”, O’Reilly.

Bruce Hartpence, “Packet Guide to Core Network Protocol”, O'Reilly.

James Irvine & David Harle, “Data Communication and Networks: An Engineering
Approach”, Wiley Edition.



Microprocessor & Microcontroller Interfacing Lab

Course Title

LAB COURSE OUTLINE

Microprocessor & Microcontroller Interfacing Lab

Course Description:

Short Title
MPMCI

Course Code

This laboratory provides students with a comprehensive study of the 8086 and 8051

assembly programming language.

Hours per Week No. of Weeks Total Hours Semester Credits
Laboratory 2 15 30 1
Total Semester Credits: 1

Prerequisite Course(s): Fundamental knowledge of microprocessors & microcontroller
along with instruction set and addressing modes.

LAB COURSE CONTENT

Outline of Content:

(Note: Any 6 experiments from Group A and any 4 experiments from Group B. Total 10
experiments should be conducted.)

Group A

Assembly language programming for 8086.
Program for mouse interfacing.
Program for graphics editor.

Program for PC to PC communication using serial port.
Program for parallel printer interfacing.
Program for ADC interfacing with 8086.
Program for DAC interfacing with 8086.
Program for stepper motor interfacing.
Program for printer device driver.

© N oAb~

Group B

Assembly language programming for 8051.
Program for interfacing LEDs.

Program for interfacing 7-segment displays.
Program for keyboard interfacing.

Program for ADC interfacing.

Program for DAC interfacing.
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6. Program for stepper motor interfacing.

Guide lines for ESE:-

ESE will be based on the practical assignments submitted by the students in the
form of journal.

In the ESE, the students may be asked to perform the practical assignment with
minor modification.

Evaluation will be based on the paper work of algorithm, understanding of the logic
and the syntax, quality of program, execution of the program, type of input and
output for the program.

Reference Books:

. Douglas V. Hall, “Microprocessors and Interfacing : Programming and Hardware”,

Second edition, Tata McGraw Hill.

. A. K. Ray & K. M. Bhurchandi, “Advanced Microprocessor and Peripherals -

Architecture, Programming and Interfacing”, Third edition, Tata Mc Graw Hill.

. Ray Duncan, “Advanced MS-DOS Programming”, Second edition, Microsoft Press.
. Peter Abel, “ IBM PC Assembly language and programming”, Fifth edition, Pearson

education/ Prentice Hall of India Pvt. Ltd.

. B. Govindarajalu, “IBM PC and Clones”, Second edition, Tata McGraw Hill.



Course Title

Data Structures Lab

LAB COURSE OUTLINE

Data Structures Lab

Course Description:

Short Title Course Code

DS

This laboratory provides students with a comprehensive study of the C programming

language in data structures. Classroom lectures stress the strengths of C which provide

students with the means of writing efficient codes for different data types and data

structures.
Hours per Week No. Of Weeks Total Hours Semester Credits
Laboratory 2 15 30 1
Total Semester Credits: 1

Prerequisite Course(s): Fundamental knowledge of C.

LAB COURSE CONTENT

Outline of Content:

(Note: Minimum FIVE experiments from the Group A and FIVE experiments from the

Group B .)

(Group A)

1. Implementation of stack using array or linked list.
Performing simple operations like push, pop and display with respect to stack.

2. Implementation of queue using array or linked list.

Performing simple operations like insertion and deletion of an element into the
queue.

3. Implementation of circular queue using array or linked list.

Performing simple operations like insertion and deletion of an element into the

circular queue.
4. Conversion of infix expression to postfix expression.

Performing simple conversions of given infix expression into postfix expression.

5. Conversion of postfix expression to infix expression.




Performing simple conversions of given postfix expression into infix expression.

6. Program for addition of two single variable polynomials using Linked List.

Performing the addition of two polynomials using Linked List.

(Group B)

1. Implementation of double linked list & perform insertion, deletion and
searching.
Performing the operations on double linked list like insertion, deletion and

searching.

2. Creation of binary tree & perform all non-recursive traversals.

Create the binary tree and perform the Inorder,Preorder and Postorder traversal.

3. Creation of binary search tree & perform insertion, deletion and printing in
tree shape.
Create the Binary Search tree performing the operations on BST like insertion,
deletion and printing in tree shape.

4. Create a hash table and handle the collision using linear probing with or
without replacement
Creation of hash Table and handle the collision using linear probing with or

without replacement.

5. Implementation of Quick Sort.
Sort the given set of numbers using Quick sort.

6. Implementation of Radix Sort.
Sort the given set of numbers using Radix sort.

7. Implementation of Merge Sort.
Sort the given set of numbers using Merge sort.

8. Conversion of Infix Expression to Prefix Expression.
Performing Simple conversions of given Infix Expression into prefix Expression.

Reference Books:

1. G.S.Baluja, “Data Structures through C”, Dhanpatrai Publications.
2. Ashok N. Kamthane, “Introduction to Data structures in C”,Person Publications,2007.

3. Aarom Tanenbaum,Yedidyah Langsam,Moshe Augenstein, “ Data structures using
C”,Pearson Publications.



-

Alfred Aho,John Hopcroft,]Jeffrey Ullman, “Data Structures and Algorithms”,Pearson
Publications.

E.Balagurusamy, “Data structures using C”,Tata McGraw Hill publications.
P.S.Deshpande,0.G.Kakde,”C and Data Structures”,dreamtech press publications.
Rajesh K.Shukla, “Data Structures using C and C++” ,Willy India Publication.

Larry Nyhoff, “ADTs’ Data Structures and prolems with C++”, Pearson Publications.
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Guide lines for ESE:-

e ESE will be based on the practical assignments submitted by the students in the
form of journal.

¢ In the ESE, the students may be asked to perform the practical assignment with
minor modification.

¢ Evaluation will be based on the paper work of concept understanding of topic and
algorithm, understanding of the logic and the syntax, quality of program, execution
of the program, type of input and output for the program.



Course Title

Computer Graphics & Multimedia

Computer Graphics and Multimedia Lab

LAB COURSE OUTLINE

Course Description:

Short Title
CGM LAB

Course Code

This laboratory provides students with a comprehensive study of graphics commands ,

animation & use of multimedia. The practical’s make students able for draw different line

styles, polygon, circle as well as clipping of polygons & filling of polygons. It also

implements 2D & 3D transformations. Because of it students with the means of writing

efficient, maintainable, and portable code.

Hours per Week No. Of Weeks Total Hours Semester Credits
Laboratory 2 10 20 1
Total Semester Credits: 1

Prerequisite Course(s): Fundamental knowledge of C, C++ & Graphics.
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Group A: Computer Graphics

. Study of various Graphics Commands
. Line generation using DDA

. Different Line Style using Bresenham’s Algorithm

. Circle Generation using Bresenham’s Algorithm

. Program for Polygon Filling

. Program for 2D Transformations (Translation, Rotation and Scaling)
. Program for Segmentation
. Program for 3D rotation

. Program for Parallel Projections

0. Program for Perspective Projection

Group B: Multimedia

Program for animation using C/C++.
Program using flash.
Program using dream viewer.
Mini Project based on creating animation using Maya.




Concerned faculty should suitably frame at least 10 practical assignments. Any seven lab
assignments from computer graphics & any three from multimedia.

Guide lines for ESE:-
e ESE will be based on the practical assignments submitted by the students in the

form of journal.

e Evaluation will be based on the paper work of flowchart and algorithm,
understanding of the logic and the syntax, quality of program code, execution of the
program code, type of input and output for the program code.

e Simple program codes may be asked based on above syllabus.

Reference Books:
1. David F. Rogers, “Procedural Elements for Computer Graphics, Tata McGraw Hill,

Second edition.

2. Shirley, Marshner, “Fundamentals of Computer Graphics”, Third edition, CRC
Publication/ A.K. Peters.

3. Steven Harringtom, “Computer graphics A Programming Approach”, MGH.

4. Mukherjee, “Fundamentals of Computer Graphics and Multimedia”, PHI.

5. Maurya, “Computer Graphics: with virtual reality system”, Wiley India.

6. Donald Hearn and Pauline Baker,” Computer Graphics”, Pearson LPE, Second edition.

7.Rao and Prasad” Graphics user interface with X windows and MOTIF”, New Age.

8. Foley, Vandam, Feiner, Hughes, “Computer Graphics Principals & Practice”, Pearson

Second edition.
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Annexure - |

TE Semester - V

Teaching Scheme

Evaluation Scheme

Name of the Course Group - - Theary Practical Credits
Theory | Tutorial | Practical Total

Hrs / Hrs / Hrs / Total ISE ESE ICA ESE

week week week
Software Engineering* D 3 - - 3 20 80 - - 100 3
Formal Language & Automata Theory* D 3 - - 3 20 80 - - 100 3
Computer Network* D 3 - - 3 20 80 - - 100 3
System Programming* D 3 -—- -—- 3 20 80 -—- -—- 100 3
Principles of Management* C 3 - - 3 20 80 - - 100 3
Software Engineering Lab* D - - 2 2 - - 25 25 (OR) 50 1
Linux Lab* D --- --- 2 2 - --- 25 --- 25 1
Computer Network Lab* D - - 2 2 - - 25 25 (PR) 50 1
System Programming Lab* D - - 2 2 - - 25 25 (OR) 50 1
Java Programming Lab* B 1 - 2 3 - - 50 - 50 2
Isrlfljtcjlflirial Training / EDP / Special D . . . . . . o5 . o5 5

Total 16 10 26 100 400 175 75 750 23

ISE: Internal Sessional Examination

* Common Subjects with TE Comp

ESE: End Semester Examination

ICA : Internal Continuous Assessment




TE Semester - VI

Teaching Scheme

Evaluation Scheme

Theory Practical

Name of the Course Group Theory | Tutorial | Practical Total Credits

Hrs / Hrs / Hrs / Total ISE ESE ICA ESE

week week week
Operating System* D 3 - - 3 20 80 - - 100 3
Object Oriented Modeling & Design* D 3 - - 3 20 80 - - 100 3
Database Management System* D 3 -—- -—- 3 20 80 -— -—- 100 3
E-Commerce D 3 - - 3 20 80 --- - 100 3
Management Information System* C 3 - - 3 20 80 - - 100 3
Operating System Lab* D - - 2 2 - - 25 25 (OR) 50 1
Object Oriented Modeling & Design Lab* D - - 2 2 - - 25 25 (OR) 50 1
Database Management System Lab* D - - 2 2 - - 25 25 (PR) 50 1
Web Programming Lab* B - - 2 2 - - 25 - 25 1
Minor Project* D --- --- 2 2 --- --- 50 --- 50 2
Seminar — I* D --- --- 2 2 --- --- 25 --- 25 2

Total 15 12 27 100 400 175 75 750 23

ISE: Internal Sessional Examination

Assessment

* Common Subjects with TE Comp

ESE: End Semester Examination

ICA: Internal Continuous




Software Engineering
COURSE OUTLINE

Course Title Short Title Course Code
Software Engineering SE

Course Description:

The objective of this course is to introduce students the knowledge of Software Development
Life Cycle, application of analysis, design, testing principles and project planning &
management concepts to develop quality software economically.

Hours per Week No. of Weeks Total Hours | Semester Credits
Lecture

03 14 42 03

Prerequisite Course(s): Knowledge of programming languages and data structures.

COURSE CONTENT
Software Engineering Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 Hours/Week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Introduction to Software Engineering (08Hrs, 16 Marks)

Nature of Software

Software Process

Software Engineering Practice
Software Myths

Generic Process model

Process Assessment and Improvement
Perspective Process Models
Specialized Process Models
Personal and Team Process Models
Agile Process models:

j-  Agile process

k. Extreme programming
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2. Requirements Engineering (O8Hrs, 16 Marks)

Requirements Engineering:

Eliciting Requirements

Building the Requirements Model
Negotiating requirements
Validating requirements
Requirements Analysis

P00 T



Scenario-Based Modeling
Requirements modeling strategies
Flow-Oriented Modeling

Data modeling Concepts

Class based modeling

SRS.
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3. Design Engineering (08HTrs, 16 Marks)

a. Design Process
. Design Concepts
c. The Design Model
Architectural Design:
d. Software Architecture
Architectural Styles
Architectural Design
User Interface Design:
Rules
User Interface Analysis and Design
Interface Analysis
Interface Design Steps
Pattern Based Design
Design Patterns
Pattern Based software Design
Component Level Design patterns
User Interface Design patterns
j.  WebApp Design patterns
Introduction to UML Diagrams.

bl )
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4. Software Testing (O8Hrs, 16 Marks)

Testing Strategies:

A Strategic approach to Software Testing
Strategic Issues

Testing Strategy for Conventional Software
Testing Strategy for Object-Oriented Software
Testing strategies for Web App

Validation Testing

System Testing

Testing Tactics:

Testing Fundamentals

White Box Testing

Basis Path Testing

Control Structure Testing

Black Box Testing
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5. Software Project Planning & Management Concepts (08Hrs, 16 Marks)

a. Management Spectrum
b. People
c. Product



d. Process
Project
Critical Practices

Estimation for software project:
Project Planning Process
Software scope and feasibility
Resources
Decomposition Techniques
Empirical Estimation Models
Make/Buy Decision

Project Scheduling:
Task set for Software project
Defining a task network
Scheduling

Earned Value Analysis

Product Metrics:
A framework for product metrics
Software Quality
g. Software Quality Factors
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Text Books:

1.

Pressman R., "Software Engineering, A Practitioners Approach”, 7th Edition, Tata
McGraw Hill.

Reference Books:

1.
2.

o ok~ w

Rajib Mall, “Software Engineering”, 3rd Edition, PHI.

Pankaj Jalote, “An Integrated Approach to Software Engineering”, 3rd Edition,
Springer.

Sommerville, “Software Engineering”, 8th Edition, Pearson.

Fairly R., “Software Engineering”, Tata McGraw Hill.

Davis A. , “Principles of Software Development”, Tata McGraw Hill.

Shooman, M.L., “Software Engineering”, Tata McGraw-Hill.



Formal Language and Automata Theory
COURSE OUTLINE

Course Title Short Title Course Code
Formal Language and Automata Theory FLAT

Course Description:

The objective of this course is to introduce the students the knowledge of automata Theory,
principles of Grammars, Push down Automata, Turing Machines and enable them to apply
these concepts for solving real world problems.

Lecture | Hours per Week | No.of Weeks | Total Hours | Semester Credits
03 14 42 03

Prerequisite Course(s): Knowledge of Discrete Structure & Graph Theory and Data
Structures.

COURSE CONTENT
Formal Language and Automata Theory Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Finite State Machines: (08 Hrs, 16 Marks)

Mathematical Preliminaries:

Sets, Relations and Functions
Alphabets, Words / Strings, their Properties and operations
Graphs and trees
d. Basic machine
Finite State Machines:
State tables, Transition graph
Adjacency matrix
Description of a Finite automaton
Transition Systems
Properties of Transition functions
Acceptability of a string by a FA
Deterministic and Non-deterministic FSM’s
Equivalence of DFA and NFA
. Moore and Mealy Models
Minimization of Finite Automata
FSM with Epsilon moves
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2. Regular Expressions:

T Se oo

Definition, Identities for Regular Expressions
Finite Automata and Regular Expressions

(08 Hrs, 16 Marks)

Transition System Containing ~-moves, NDFAs with ~-moves and Regular
Expressions, Conversion of Nondeterministic Systems to Deterministic Systems

Building RE

Construction of Finite Automata Equivalent to a Regular Expression

Conversion of RE to FA
Converting FA to RE

Equivalence of two FA

Pumping lemma for regular sets
Applications of Pumping lemma
Closure properties of Regular sets

3. Grammars:
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Definition

Derivation trees

Leftmost and Rightmost Derivations
Ambiguous grammar

Removal of ambiguity

Chomsky hierarchy

Construction of Reduced Grammar
Eliminating Useless symbols
Eliminating Epsilon productions
Eliminating Unit productions

Normal Forms for Context — free Grammars
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Chomsky Normal Form
Greibach Normal Form

. Reduced Forms — CNF and GNF

Reduction to CNF and GNF
Pumping Lemma for Context — free Languages
Decision Algorithms for Context- free Languages

4. Pushdown Stack Memory Machines & Production Systems

Pushdown Stack Memory Machines:

o oo oW

Definition, PDM examples

Acceptance by PDA

Power of PDM

Deterministic and Non-deterministic PDM
Construction of PDA from CFG
Construction of CFG from PDA

Productlon Systems:

a.
b.
C.

Definition, Post canonical system
PMT systems
Markov algorithm

(08 Hrs, 16 Marks)

(08 Hrs, 16 Marks)



5. Turing Machine: (08 Hrs, 16 Marks)

Turing Machine Model

Representation of Turing Machines
Language Acceptability By Turing Machines
Design of Turing Machines

Techniques for TM Construction

Variants of Turing Machines

Composite and Iterated TM

Universal TM

TM limitations

The Halting problem

S TQ D000 o

Text Books -
1. E V Krishnamurthy, S.K.Sen, “Introductory Theory of Computer Science”, Second
Edition, EWP.
2.John E. Hopcroft, Rajeev Motwani, Jeffery D. Ullman, “Introduction to Automata
Theory, Languages and Computation”, Third Edition, Pearson.
3. K.L.P.Mishra, N. Chandrasekaran, “Theory of Computer Science Automaton,
Languages and Computation”, Third Edition, PHI.

Reference Books -
1. Daniel Cohen, “Introduction to computer Theory”, Wiley India.
2.John Martin, “Introduction to Languages and the Theory of Computation”, TMH.
3. Lewis H., Papadimitriou C., "Elements of Theory of Computation”, Second Edition,
Pearson.
4. Moret B., “The Theory of Computation", Pearson Education.



Computer Network
COURSE OUTLINE

Course Title Short Title Course Code
Computer Network CN
Course Description:

This course is aimed at introducing the fundamentals of Computer Networking to
undergraduate students. The objective of the course is to understand the basics and
knowledge about the Computer Network concepts and different protocols.

Hours per Week No. of Weeks Total Hours Semester Credits

Lecture 03 14 42 03

Prerequisite Course(s): Data Communications.

COURSE CONTENT
Computer Network Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks

1. TCP/IP Protocol Suit, Data Link Layer and Ethernet

(08 Hours, 16 marks)
TCP/IP Protocol Suit: Physical and Data Link Layers, Network Layer, Transport
Layer, Application Layer. Addressing: Physical Addresses, Logical Addresses, Port
Addresses, Specific Addresses.
Data Link Layer: Framing: Fixed size and variable size framing.
Ethernet: IEEE Standards: Data Link Layer, Physical Layer. Standard ETHERNET:
MAC Sublayer, Physical Layer. Changes in the standard: Bridged Ethernet, Switched
Ethernet, Full-Duplex Ethernet. Fast Ethernet: MAC Sublayer, Physical Layer. Gigabit
Ethernet: MAC Sublayer, Physical Layer, Ten-Gigabit Ethernet.

2. Network Layer: Logical Addressing, Internet Protocol and Address Mapping
(08 Hours, 16 marks)

Logical Addressing: IPv4 Addresses: Address Space, Notations, Classful Addressing,

Classless Addressing, Network Address Translation (NAT).

Internet Protocol: IPv4: Datagram, Fragmentation, Checksum, Options. IPv6:

Structure, Address Space, Advantages, Packet Format, Extension Headers, Transition

from IPv4 to IPv6: Dual Stack, Tunneling, Header Translation.

Address Mapping: Mapping Logical to Physical Address: ARP, Mapping Physical to

Logical Address: RARP, BOOTP and DHCP.



3. Network Layer: Error Reporting, Delivery, Forwarding and Unicast 7
Mulicast Routing Protocols (08 Hours, 16 marks)

Error Reporting: ICMP: Types of Messages, Message Format, Error Reporting, Query,

Debugging Tools.

Delivery: Direct Versus Indirect Delivery.

Forwarding: Forwarding Techniques, Routing Table.

Unicast Routing Protocols: Optimization, Intra and Interdomain Routing, Distance

Vector Routing, Link State Routing, Path Vector Routing.

Multicast Routing Protocols: Source-Based Tree and Group-Shared Tree, MOSPF,

Core-Based Tree (CBT).

4. Transport Layer: UDP and TCP

(08 Hours, 16 marks)
Transport Layer: Transport-layer services: Process-to-Process Communication,
Addressing: Port Numbers, Encapsulation and Decapsulation, Multiplexing and
Demultiplexing, Flow Control and Error Control.
User Datagram Protocol (UDP): User Datagram, UDP Services: Process-to-Process
Communication, Connectionless Services, Flow Control and Error Control.
Transmission Control Protocol (TCP): Services, Features, Segment, Connection,
Flow Control, Error Control and Congestion Control: open-loop congestion control and
closed-loop congestion control.

5. Wireless Networks: 802.11 and Network Security

(08 Hours, 16 marks)
Introduction to Wireless Network: Why Wireless? A Network by Any Other Name.
Overview of 802.11 Networks: IEEE 802 Network Technology Family Tree, 802.11
Nomenclature and Design, 802.11 Network Operations, Mobility Support.
Network Security: Introduction to cryptography, symmetric-key and asymmetric-
key cryptography. Symmetric-Key cryptography: Introduction, traditional ciphers,
simple modern ciphers: XOR Cipher, Rotation Cipher, Substitution Cipher: S-box,
Transposition Cipher: P-box. Asymmetric-Key cryptography: RSA, Diffie-Hellman
algorithms.

Text Books:

1. B. A Forouzan, "Data Communications and Networking", TMH, Fourth Edition.
2. A.S. Tanenbaum, "Computer Networks", Pearson Education, Fourth Edition.

3. Matthew S. Gast, "802.11 Wireless Networks: The Definitive Guide", O'Reilly, Second

Edition.

Reference Books:

1. B. A Forouzan, “TCP/IP Protocol Suite", TMH, Fourth Edition.

2. W.R. Stevens, “Unix Network Programming”, Vol.1, Pearson Education.

3. S.Keshav, “An Engineering Approach to Computer Networking”, Addison Wesley.
4. Comer, “Internetworking with TCP/IP", Vol. 1, Pearson Education, Fourth Edition.

5. W. Stallings, “Data and Computer Communications", Pearson Education, Fifth Edition.



System Programming
COURSE OUTLINE

Course Title Short Title Course Code
System Programming SP

Course Description:

The objective of this course is to introduce the students to the fundamentals of System
Programming. In this basic system programs are studied in order to understand the working
of system software.

Hours per week | No. of Weeks | Total Hours | Semester Credits
Lectures 03 14 42 03

Prerequisite Course(s): Discrete Structure and Graph Theory, Data Structures.

COURSE CONTENT
System Programming Semester-V

Teaching Scheme Examination Scheme



Lecture

o

o

o1

: 3 hours / week End Semester Examination (ESE) : 80 Marks

Paper Duration (ESE) :03 Hours
Internal Sessional Exam (ISE) : 20 Marks

Introduction to System Programs and Assembler: (08 Hours, 16 marks)

Introduction to system programming, Types of software and application software,
System programming and system programs, Need of system software.
Assemblers, Loaders, Compilers, Interpreters, Macros, Operating system and
formal system, Translators and its types.

Assemblers: Structure of assembler, basic function, Machine dependent and
machine independent features of assembler, Types of assemblers — single pass,
multi-pass, cross assembler.

General design procedure of assembler, Design of Pass-1 and Pass-1I assembler
(with reference to 8086 assembler).

Operating System:- concept, services, types (brief introduction only).

Macro processor & Loader: (08 Hours, 16 marks)

Macros and Macro Processors: Definition and function of Macro Processor, Macro
expansion, Features of macro facility.

Design of macro processor — single pass and two pass macro processor, detailed
design of two pass macro processor.

Loaders and Linkage Editors: Basic loader functions, Relocation and linking
concepts, various loader schemes (Compile and go loader, Absolute loader,
Relocating loader, general loading scheme) with their advantages and
disadvantages.

Loader, Linker & Grammar: (08 Hours, 16 marks)

Design of direct linking loaders, specification of problem, specification of data
structures, format of databases.

Design of a linker, A linker for MS DOS, Linking for overlays.

Other loader schemes — Binders, Linking loaders, Overlays, Dynamic binders.
Grammar and scanner, Programming language grammar, Derivation, Reduction
and Syntax tree, Ambiguity, Regular grammar and Regular expression.

Parser and Parsing Techniques (08 Hours, 16 marks)

Parsing Techniques: - Concept, Top Down and Bottom up Parsing.

Top Down Parsing :- limitations of Top Down Parsing -Recursive descent and
Predictive Parsing

Bottom Up Parsing:- Concept, Shift Reduce Parser, LR Parser, LALR, SLR Parser
Operator Precedence Parser, Syntax directed translation (Concept and
introduction only).

Introduction to software development tools LEX & YACC.

. Compiler & Inter Process Communication (08 Hours, 16 marks)



a. Overview of compilation process, Basic functions of complier, Machine dependent
and machine independent features of compiler.

b. Types of compilers — single pass, multi-pass, cross compiler and pseudo code
compiler,

c. Phase structure of compiler.

d. Introduction to inter process communication in windows(DLL, DDE, OLE,
Clipboard:- concept and introduction only).

Reference Books:

1. JohnJ. Donovan, “System Programming”, 2nd Edition, TATA Mc GRAW HILL.

2. D. M. Dhamdhere, “System Programming and Operating Systems”, Second Revised
Edition, TATA Mc GRAW HILL.

3. Aho Alfred V, Sethi Rav and Ullman D, “Compiler Principles Techniques and Tools”
2nd Edition, Pearson Education.

1

Principles of Management
COURSE OUTLINE



Course Title Short Title Course Code
Principles of Management POM

Course Description:

The objective of this course is to introduce the students to the Knowledge of Functions of
Management and Project management, life-cycle of project, its scheduling and total quality
management enable them to Understood and gain for further study.

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture
03 14 42 03
COURSE CONTENT
Principles of Management Semester-V
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Basic Concepts of Management (08 Hours, 16 marks)
a. Management :Definition, classification, Characteristics and Importance of management,

o0

S o

Principles of Management

Management objectives, Types of objectives

Functions of managers, Managerial accounting

Development of management thoughts : Functional approach to management by Henry
Foyal

Scientific Management Approach by Taylor, Gilbreth, Gantt

Human Relation Approach by Elton Mayo,Follet

Schools of management Thoughts

Tools of Management science, Managerial economics

2. Functions of Management and Organisations

o0 op

(08 Hours, 16 marks)
Functions of Management: Planning, Organising
Staffing - Concept, Nature, Importance, Steps, Concept of Knowledge worker
Directing- Concept, Nature, Importance
Controlling-Concept, Nature, Importance, Process of controlling Leadership theories,
characteristic and styles of leaderships

Management by objectives: steps in setting up M.B.O, Problem in the approach of M.B.O.,
Management of participation, management by exception, quantitative and qualitative
objectives

Organisation and its Concept: Nature, Importance, Principles, Centralization,
Decentralization

Organization Structures- Line and Staff, Functional, Organizations.



3. Human Resource Management

(08 Hours, 16 marks)
Function and objective Personnel Management
Manpower Planning, Selection and Recruitment of Employees

Needs & Types of Training, Objective and Benefits of training, Training for Craftsman,
supervisor and Executive

Motivation and motivators: motivations, perspective: self-motivation

Motivation: the carrot and the sticks, kinds of Motivation, Herzberg’'s motivation, Hygien
Theory

Personal management: concept, principles of good personal policy

Communication in industry, suggestion system, discipline in industry, promotion,
transfer, layout and discharge

4. Project and Quality Management

SQ@hoo0 T

(08ours, 16 marks)
Introduction, Project Management Terminology, Concept of project Management
Role and Responsibilities of Project Manager
Types of project, Project Life Cycle Phase
Project Planning, Project Scheduling, Project Monitoring and Control
Basic tools and Techniques for Project Scheduling
Total quality management: Introduction, factors affecting quality,
product quality analysis, product quality analysis, causes of quality failure
elements of T.Q.M, requirements of T.Q.M, Aims of T.Q.M., quality circles, ISO 9000

5. Industrial Psychology, Ethics and MIS

® oo o

(08 Hours, 16 marks)

Industrial Psychology: Definition and Concepts, Industrial psychology Vs Personal
Management

Aims and Objectives of Industrial Psychology, Scope

Individual difference in behavior, Group Dynamics
Theory X and Y, Working Environmental Conditions, Industrial Fatigue

Professional and Business Ethics: Concepts, Ethics and Morals, Business Ethics,
Professional Ethics

Need and Importance of ethics, Ethical problems and business, Ethical Issues, How to
make business ethical

Definition, Evolution of MIS, Need/Objective/Functions of an MIS, Need for Information,
Qualities of Good information

Information as an Organizational Resource, Management Information Categories,
Application of MIS

Text Books:

1.

T.R.Banga & S.C.Sharma , “Industrial Organization and Management Economics*
Twenty-Third Edition, Hanna Publishers.



2.

O.P.Khanna, “Industrial Organization and Management Economics”, Dhanpat Rai
Publications, 2006.

Reference Books:

1.

2.
3.

Koontz and Weihrich, “Management —A Global Perspective”, Tenth Edition, Mc Graw-
Hill International Editions.

Tritaphy and Reddy, “Principles of Management”, Second edition, TMH.

Hill and Steven, “Principles of Management”, McGraw Hill, Special Indian Edition,
2007.

M.S.Mahajan,” Industrial Engineering and Production Management” Dhanpat Rai and
Co.
W.S.Jawadekar, “Management Information System”, TMH.

Software Engineering Lab

LAB COURSE OUTLINE

Course Title Short Title Course Code



Software Engineering SE

Course Description:
This laboratory provides students an ability to apply analysis & design concepts to develop
quality software economically.

Hours/Week No. of Weeks Total Hours | Semester Credits

Laboratory
02 14 28 01

Prerequisite Course(s) : Knowledge of Object Oriented Concepts and any system
programming language.

LAB COURSE CONTENT

The Software Engineering Lab must include any five of following software Mini-Projects
covering Problem Definition, Analysis & Design using a CASE Tool and Documentation for
each.

ATM System

Library Management System
Inventory Control System

Railway Reservation System

College Admission System

University Result Management System
Vehicle Navigation System

Hospital Management System

. Banking System

0. Web based/Online Auction System

PO ~NOUOA~A®WDNDE

Guidelines for ICA:

Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.

Guidelines for ESE:

The oral examination will be based on the assignments performed by the candidates as part
of ICA. Questions will be asked during the oral examination to judge the understanding of the
student. It is expected that student knows theoretical (Software Engineering) aspect of the
problem.

Reference Books:

1. Timonthy C. Lethbridge and Robert Laganiere, “Object Oriented Software
Engineering — A Practical Software Development using UML and JAVA”, 2nd Edition,
Tata McGraw-Hill.



2. Mike O’Docherty, “Object-Oriented Analysis & Design — Understanding System
Development with UML 2.0, Wiley.

Note:-
e Use of Open Source Tool/Technology is recommended for laboratory assignments of

concern subject.

Linux Lab

LAB COURSE OUTLINE



Course Title Short Title Course Code
Linux Linux

Course Description:

This laboratory provides students with a basic knowledge of the linux programming
environment. So that students able to use basic commands of linux as well as they will able
to perform basic operations.

Hours /7 Week | No. of Weeks | Total Hours | Semester Credits
Laboratory

02 14 28 01

Total Semester Credits: 01

Prerequisite Course(s): Fundamental knowledge of Operating system.
LAB COURSE CONTENT

Outline of Content:
Teacher should facilitate learning following lab experiments:

Group A

1 Installation of Linux OS.
Installing latest version of Linux. Observing each step of installation and notice the
differences.
2  Study and execution of various Linux Commands.
Studying various basic commands of Linux. Use of commands.
3 Study of vi editor.
Studying basic working and use of vi editor.
4  Configuration of Linux Server (any two)
It shows step by step Configuration of various types of servers
1) Web Server
2) Mail Server
3) Proxy Server
4) Telnet Server
5) FTP Server
5 Shell script for finding out factorial of a number.
To calculate the Factorial of number.
6 Shell script for finding out file type and displaying list of a directory.
To find out file type and displaying list of directory.
7  Shell Script for File Handling.
Demonstrates the various file operations such as :
1) Create aFile.
2) Read aFile.
3) Add arecord into aFile.
4) Delete a record from File.
5) Delete afile.
6) Update aFile.



Group B

Write shell script for displaying user process and system related information
using environment variables.

Displays a user process and system related information using environment
variables.

Write a shell script to find the largest among the 3 given numbers.

To find out largest number among 3 given numbers.

Write a shell script to reverse the contents of a String.

To print contents of string in reverse order.

Write a shell script to print date and time.

To print date and time along with greetings depend on time.

Shell script to perform arithmetic operations.

To perform arithmetic operations such as — Addition, Subtraction, Multiplication,
Division.

Guidelines for ICA:

Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.

Reference Books:

1.

Stevens Richard W, Rago Stephen A “Advanced programming in the unix
environment”, Pearson 2008.

Gopalan N P,Sivaselvan B “Beginners guide to unix”, PHI Learning: New Delhi, 2009.
Richard Blum, Christine Bresnahan, “Linux Command Line and Shell Scripting Bible,
2nd Ed ", Wiley India, 2011.

Dayanand Ambawade, Deven N. Shah, “Linux Lab: Hands on Linux”, Dreamtech Press
“Linux Administration”, Kogent Learning Solutions Inc.

Evi Nemeth, Garth Snyder, Trent R. Hein, Ben Whaley, “Unix and Linux System
Administration Handbook” 4th Edition, Pearson.

Neil Matthew, Richard Stones ,“Beginning Linux Programming”, 4th Edition, Wiley.
K. L. JAMES, “Linux -Learning the Essentials”, PHI,2011.

Concerned faculty should suitably frame at least 10 practical assignments (SIX from
PART — A and FOUR from PART - B) out of the above list.

Every assignment should include syntax, use of commands/functions used for coding
& print out of code with proper comments and output.

Every student is required to submit the assignments in the form of journal.

Use of Open Source Tool/Technology is recommended for laboratory assignments of
concern subject.

Computer Network Lab

LAB COURSE OUTLINE



Course Title Short Title Course Code
Computer Network CN

Course Description:

This laboratory provides students with a comprehensive study of the Computer
Networking and protocols. Classroom lectures stress the strengths of Computer Networks,
which provide students with the means of writing efficient, maintainable, and portable code
and simulating protocols and networks.

Hours per Week No. of Weeks Total Hours Semester Credits

Laboratory 02 14 28 01

Total Semester Credits: 01

Prerequisite Course(s): Fundamental knowledge of Computers and Data Communication,
C, C++ and Java Programming.

LAB COURSE CONTENT
Outline of Content:

(Note: Minimum SIX Experiments from PART A and TWO from PART B.)

PART - A
1. Implementation of Character count/Bit-Stuffing/Byte stuffing framing methods.

Implementation of Dijkastra’s Shortest Path Network routing algorithm.
Implementation of TCP checksum.

Socket programming for TCP.

Socket programming for UDP.

Encryption/Decryption using XOR symmetric-key cryptography algorithm.
Encryption/Decryption using RSA asymmetric-key cryptography algorithm.
8. Implementation of RLE data compression algorithm.

PART -B
1. Simulate the Ethernet LAN for wired networks.

2. Simulate the point-to-point wired network.
3. Simulate any Wireless network.

N ok~ wN

Guidelines for ICA:

Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.



Guidelines for ESE:

ESE will be based on the practical assignments submitted by the students in the form of
journal. In the ESE, the students may be asked to perform the practical assignment with
minor modification.

Evaluation will be based on the paper work of algorithm, understanding of the logic and the
syntax, quality of the program, execution of the program, type of input and output for the
program.

NOTE: -

e Concerned faculty should use any network simulator software like NS-2/NS-3/
OPNET/ NetSim/ OMNeT++ to perform PART-B assignments.

e Concerned faculty should suitably frame at least 08 practical assignments (SIX from
PART — A and TWO from PART - B) out of the above list.

e Every assignment should include, theory, algorithm, print out of code with proper
comments and output. Every student is required to submit the assignments in the
form of journal.

e Use of Open Source Tool/Technology is recommended for laboratory assignments of
concern subject.

System Programming Lab



Course Title

System Programming

Course Description:

LAB COURSE OUTLINE

Short Title Course Code

SP

The objective of this course is to introduce the students to the fundamentals of System
Programming. In this basic system programs are studied in order to understand the
working of system software.

Hours per Week

No. of Weeks

Total Hours

Semester Credits

Laboratory

02

14

28

01

Total Semester Credits:

01

Prerequisite Course(s): Fundamental knowledge of Discrete Structures and Graph
Theory, Data Structures.

LAB COURSE CONTENT
Outline of Content:

1 Develop an application to simulate pass-I of Two Pass Assembler.
To analyse the source program for finding Pseudo-opcode, Machine opcode, Literals
and symbols.
2 Develop an application simulate pass- Il of Two pass Assembler.
To analyse the output of pass-I to generate the machine operation code.
3 Develop an application to create simple text editor.
Develop a text editor for creation, opening, editing and saving the content into a file.
4 Develop an application for simulating Lexical Phase of compiler.
Develop a Lexical Analyser for generating keywords, symbols, operators and
identifires within the source code.
5 Develop an application for simulating Syntax Analysis Phase of compiler.
Develop a Syntax Analyser for generating a Parse tree from source code.
6 Develop an application for simulating Pass-I1 of Macro Processor.

Develop Pass-I of Macro processor for recognizing macro definition specified within a
program.

Develop an application for simulating Pass-1l of Macro Processor.

Develop Pass-1l of an Macro processor for expanding a macro definition specified
within a program

Develop an application for simulation of any one of parsing techniques.

Develop a parser from the grammar specified within a source code.

Guidelines for ICA:



Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.

Guidelines for ESE:
e ESE will be based on the practical assignments submitted by the students in the form

of journal.
e Inthe ESE, the students may be asked to perform the practical assignment with minor
modification.
Note:
e Concerned faculty should suitably frame at least 06 practical assignments out of the
above list.

e Every assignment should include theoretical concept, algorithm, print out of code
with proper comments and output.

e Every student is required to submit the assignments in the form of journal.

e Use of Open Source Tool/Technology is recommended for laboratory assignments of
concern subject.

Java Programming Lab



LAB COURSE OUTLINE

Course Title Short Title Course Code
Java Programming JPL
Hours per Week | No. of Weeks Total Hours Semester Credits
Laboratory 02 14 28 01
Group-A

1 Write aprogram that demonstrates string operations.

2 Write a program that demonstrate package creation and use in
program.

3  Write a program to demonstrate the abstract class and abstract
method.

4 Write alJava program that illustrates the concepts of Java class
that includes
(a) constructor with and without parameters.
(b) Overloading methods.
(c) Overriding methods

5  Write aJava program to demonstrate inheritance by creating
suitable classes.

6 Create a Java package, interface and implement in Java
program.

7  Write a program to demonstrate
- Use of implementing interfaces.
- Use of extending interfaces.

Group-B

1 Write a program to implement the concept of threading.

2  Write a program to demonstrate the predefined and User
defined exception handling.
3 Write aprogram using Applet
- to display a message in the Applet.
- for configuring Applets by passing parameters.

4  Write programs for using Graphics class
- to display basic shapes and fill them.
- draw different items using basic shapes
- set background and foreground colors.

5 Write a program in Java that demonstrates JDBC



6 Write a program that demonstrates JDBC on applet/application

Guidelines for ICA:

Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.

Reference Books:
1. Herbert Schildt, “Java2:The Complete Reference”, Tata Mc GrawHill, 5t edition.

2. E.Balagurusamy , "Programming with Java A primer”, 34 Edition.

3. Horstman Cay and Cornell Gary, “Core JavaTM2”, Vol.1, Pearson education.
4. Kathey Sierra and Bert Bates, “Head First Java”, SPD Publication.

5. Steven Holzner, “JAVA 2 Programming Black Book”, Wiley India.

e Concerned faculty should suitably frame at least 08 practical assignments (FIVE
from PART - A and THREE from PART - B) out of the above list.

e Every assignment should include algorithm, print out of code with proper comments
and output.

e Every student is required to submit the assignments in the form of journal.

e Use of Open Source Tool/Technology is recommended for laboratory assignments of
concern subject.

Industrial Training / EDP / Special Study



COURSE CONTENT

Industrial Training / EDP / Special Study IT/EDP/SS

Course Title Short Title Course Code
Semester-V Examination Scheme

Total Semester Credits: 02 Internal Continuous Assessment (ICA): 25 Marks

Industrial Training

Student shall undergo industrial training for a minimum period of two weeks during
summer vacations between fourth semester and fifth semester.

The industry in which industrial training is taken should be a medium or large scale
industry

The paper bound report on training must be submitted by the student in the
beginning of Fifth semester along with a certificate from the company where the
student took training.

Every student should write the report separately.

Institute / Department/T&P Cell have to assist the students for finding Industries for
the training.

Students must take prior permission from Department before joining for Industrial
Training.

OR

EDP (Entrepreneurship Development Program)

Student has to participate in Entrepreneurship Development Program for a minimum
period of One week during summer vacations between fourth semester and fifth
semester.

Every student must submit the paper bound report based on the program in the
beginning of Fifth semester along with a certificate (Course / Program completion)
from the program organizers.

Every student should write the report separately.

Institute / Department may arrange Entrepreneurship Development Program at their
campus.

Students must take prior permission from Department before attending any
Entrepreneurship Development Program.

OR

Special Study

Student has to submit name of three topics of his interest to the department.

Special study in a group shall not be allowed.

The three-member committee appointed by Head of Department shall allot one topic
out of the three topics submitted by the student.

Every student must submit the paper bound report based on special study at the end
of Firth semester.

Department should allot guide to all such students, for monitoring their progress and
guide them for literature survey / report writing etc.

Evaluation of special study shall be done based on presentation made by student,
followed by brief question answer session.



Evaluation of Industrial Training / EDP / Special Study
ICA: The Internal Continuous Assessment shall be based on the active participation of the
students in the training / EDP / Special study and based on knowledge / skill acquired by the

student. The three-member committee appointed by Head of Department shall assess the
reports and award marks based on following:

(a) Report 10 marks.
(b) Presentation 10 marks.
(c) Viva-voce at the time of presentation 05 marks.

Total: 25 marks.
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Operating System
COURSE OUTLINE

Course Title Short Title Course Code
Operating System 0S

Course Description:
The objective of this course is to introduce the students to the concepts of Operating Systems
functions, types and their working details.

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture

03 14 42 03

Prerequisite Course(s): Computer Organization, System Programming.

COURSE CONTENT
Operating System Semester-VI
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks

1. Operating System Overview
(08 Hours, 16 marks)
a. Introduction: Computer system organization, Architecture, Evolution of
0S, Need of OS, User view and System view of OS.
b. Types of Operating System: Batch, Timesharing, Multiprogramming,
Multitasking, RTOS, Distributed.

c. Operating System Services and Components: Different OS services and OS
components, System calls and its types.

d. Operating System Structures: Monolithic, Layered, Kernel, Microkernel,
Virtual Machine.

e. Threads: Overview, Benefits, Models (Introduction Only).

2. Process and Process Management
(08 Hours, 16 marks)
a. Process Concept: The process, Process states, Process Control Block,
Context Switching, SPOOLING, CPU & 170 burst.
b. Scheduling: Concept, Objectives, Queuing diagram.
Types of Schedulers: Long term Scheduler, Middle term Scheduler, Short
term Scheduler.



d. Scheduling Algorithm (For Uniprocessor System): FCFS, SIF (preemptive
& non preemptive), Priority (preemptive & non preemptive), Round Robin,
MLQ with and without feedback.

e. IPC: Conceptand Types.

f. Critical Section: Critical section problem, Solution to critical section
problem, Mutual exclusion with busy waiting, TSL, Peterson’s solution for
two processes, Dijkstra’s semaphore.

g. Problem in Concurrent Programming: Producer-Consumer problem,
Readers—Writers problem, Dinning Philosopher problem, Monitors.

3. Deadlocks

(08 Hours, 16 marks)

a. Deadlock: System Model, Deadlock Characterization, Deadlock Prevention,
Deadlock Avoidance, Deadlock Detection, Recovery from Deadlock.

b. Memory Management: Memory Management Requirements.
Memory Partitioning: Fixed and Dynamic Partitioning.

d. Memory Allocation: Allocation strategies (First Fit, Best Fit and Worst Fit),
Fragmentation, Swapping, Paging and Segmentation.

e. Virtual Memory Management: Background, Demand Paging, Page
Replacement (FIFO, LRU, Optimal LRU), Thrashing.

4.  Storage Management

5.

Text Books:

(08 Hours, 16 marks)
a. File concept: File Organization, Access Methods and Directory Structure.
b. Allocation of Disk Space: Contiguous allocation, Non-contiguous
allocation (chaining and indexing).
c. Disk Scheduling: FCFS, SSTF, SCAN, C-SCAN, LOOK.

Secondary Storage Structure, Protection and Security, Introduction to
UNIX.

(08 Hours, 16 marks)
a. Disk Management: Disk formatting, Boot block, Bad blocks.
b. Swap Space Management: Swap Space Use, Swap Space.

System Protection: Goals of protection, Domain of protection, Threats,
Security attacks.

Introduction to UNIX: History, System architecture.

Internal Representation of File: Inode, Structure of regular file, Super
block, Pipes (No Algorithms).

f. Process Control: Process creation, Process States and Transitions,
Process system calls (exec, fork).



1.

2.

A. Silberschatz, P. B. Galvin, G. Gagne, “Operating Systems Concepts”, 7t/ 8t edition,
John Wiley Publications, 2008.

William Stalling, “Operating System Internals and Design Principles”, 6t edition,
Pearson Publication, 2013.

Reference Books:

1.
2.

Maurice J. Bach, “The Design of the Unix Operating System”, 1stedition, PHI.
Dhananjay M. Dhamdhere, “Operating Systems-A Concept-Based Approach”, 3rd
edition, TMH, 2012.

A.S. Tanenbaum, “Modern Operating System”, 2nd edition, Pearson publication”, 2001.
H. M. Deitel, P. J. Deitel, D. R. Choffnes, “Operating System”, 3rd edition, Pearson
publication, 2013.

Rajiv Chopra, “Operating Systems-A Practical Approach”, 1st edition, S. Chand
Publication, 2009.

Sibsankar Haldar, Alex A. Arvind, “Operating Systems”, 1st edition, Pearson
Publication, 2009.

Object Oriented Modeling & Design



Course Title
Object Oriented Modeling and Design

Course Description:

Short Title Course Code

OOMD

The objective of this course is to introduce students the knowledge about Modeling and
Design of Software firmware and business processes. It introduces UML 2.0 and its diagrams
as a modeling tool for large and complex systems. It also gives understanding of the concepts

being modeled in UML.

Lecture Hours per Week

No. of Weeks

Total Hours

Semester Credits

03

14

42

03

Prerequisite Course(s): Knowledge of software engineering and object oriented concepts.

COURSE CONTENT

Object Oriented Modeling and Design
Teaching Scheme

Lecture: 3 hours / week

Examination Scheme

Semester-VI

End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE)

Internal Sessional Exam (ISE)

1. Introduction of Object Oriented Modeling

Introduction:
a. What is object-oriented?

: 03 Hours
. 20 Marks

(08 Hrs, 16 Marks)

b. What is Object oriented development? : Modeling Concept , Not Implementation ,
Object- Oriented Methodology , Three Models

c. Object oriented themes
Why We Model:

d. The Importance of Modeling

e. Principles of Modeling

f. Object-Oriented Modeling
4+1 View architecture,

Architectural approaches: Use case driven, Architecture-centric, Iterative and Incremental,

Rational Unified Process:
g. Characteristics of the process

Phases and lterations:
Inception Phase
Elaboration Phase
Construction Phase
Transition Phase
Iterations

. Process Workflows
Artifacts
Other Artifacts
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2. Introduction to UML

b. Background , UML Basics

(08 Hrs, 16 Marks)
a. An Overview of the UML: Visualizing, Specifying, Constructing, Documenting




c. Introducing UML 2.0
A Conceptual Model of the UML.:
d. Building Blocks of the UML
e. Rules of the UML
f.  Common Mechanisms in the UML: Specifications, Adornments, Common divisions
g. Extensibility Mechanisms: stereotypes, tagged values, constraints
Object Constraint Language:
h. OCL Basics, OCL Syntax, Advanced OCL Modeling

3. Class Diagram and Composite Structure Diagram (08 Hrs, 16 Marks)
Object Diagram:
a. Terms and Concepts:
Common Properties, Contents, Common Uses
b. Common Modeling Techniques: Modeling Object Structures
Class Diagram:
c. Classes, Attributes, Operations, Abstract Classes
d. Relationships: Dependency, Association, Aggregation, Composition, Generalization,
Association Classes, Association Qualifiers
e. Advanced Relationships:
Stereotypes on Dependency, Stereotypes and Constraints on Generalization,
Constraints on Association, Realization
Interfaces
Templates
Class Diagram: Common Properties, Contents, Common Uses
Common Modeling Techniques : Modeling Simple Collaborations, Modeling a Logical
Database Schema
j.  Forward and Reverse Engineering
Composite Structures Diagram:
k. Connectors, Ports, Structured classes and Properties

- Sa

4. Behavioral Diagrams (08 Hrs, 16 Marks)
a. Use case Diagram

Names, Use Cases and Actors, Use Cases and Flow of Events, Use Cases and Scenarios,

Use Cases and Collaborations, Organizing Use Cases, Common Properties, Contents,

Common Uses

Sequence Diagram

Communication Diagram

Timing Diagram

State chart Diagram:

Behavioral State Machines, States, Composite States, Submachine States, Transitions,

Activities, Protocol State Machines ,Pseudo States, Event Processing

f. Activity Diagram:
Common Properties, Contents, Action States and Activity States, Transitions,
Branching, Forking and Joining, Swimlanes, Object Flow, Common Uses
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5. Package Diagram, Component Diagram, Deployment Diagram (08 Hrs, 16 Marks)
Package Diagram:
a. Terms and Concepts
Names, Owned Elements, Visibility, Importing and Exporting
b. Common Modeling Techniques: Modeling Groups of Elements, Modeling
Architectural Views
Component:



c. Terms and Concepts
Names, Components and Classes, Components and Interfaces, Kinds of Components
Component Diagram:
d. Common Properties, Contents, Common Uses
e. Common Modeling Techniques: Modeling Source Code, Modeling an Executable
Release, Modeling a Physical Database, Modeling Adaptable Systems
f. Forward and Reverse Engineering
Deployment:
g. Termsand Concepts
Names, Nodes and Components, Connections
Deployment Diagram:
h. Common Properties, Contents, Common Uses
i. Common Modeling Techniques: Modeling an Embedded System, Modeling a
Client/Server System, Modeling a Fully Distributed System
j.  Forward and Reverse Engineering

Text Books:
1. James Rumbaugh , Michael Blaha , William Premerlani, Frederick Eddy, William
Lorensen ,“Object- Oriented Modeling and Design”, Pearson Education.
2. Grady Booch, James Rumbaugh, Ivar Jacobson, "The Unified Modeling Language User
Guide", Pearson Education.
3. Dan Pilone, Neil Pitman, "UML 2.0 in a Nutshell", SPD ,0'Reilly.

Reference Books:
1. Martin Fowler, "UML Distilled: A Brief Guide to the Standard Object Modeling
Language", Third Edition ,Addisioh Wesley.

2. TomPender, “UML 2 Bible”, Wiley.

3. Meilir Page-Jones, “Fundamentals of Object Oriented Design in UML”, Pearson
Education.

4. Pascal Roques, “Modeling Software Systems Using UML2”, Wiley.

5. Atul Kahate, “Object Oriented Analysis & Design”, The McGraw-Hill Companies.

6. Mark Priestley, “Practical Object-Oriented Design with UML”, TATA McGraw-Hill.

7. Craig Larman, “Appling UML and Patterns: An introduction to Object-Oriented
Analysis and Design and Iterative Development”, Pearson Education.

8. Mike O’Docherty, “Object-Oriented Analysis & design understanding system

development with UML 2.0”, John Wiley and Sons.

Database Management System



COURSE OUTLINE

Course Title Short Title Course Code
Database Management System DBMS

Course Description:
The objective of this course is to introduce the students to Learn and practice data modeling
using the entity-relationship and developing database designs, apply normalization
techniques to normalize the database, learn techniques for controlling the consequences of
concurrent data access also understand the needs of Object based Database and Database
System Architecture.

Lecture Hours per Week | No.of Weeks | Total Hours | Semester Credits
03 14 42 03

Prerequisite Course(s): Knowledge of data structures.

COURSE CONTENT
Database Management System Semester-VI
Teaching Scheme Examination Scheme
Lecture: 3 hours / week End Semester Examination (ESE) :80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1) Introduction to DBMS (08 Hrs, 16 Marks)
a. Database-System Applications
b. Purpose of Database Systems
c. View of Data: Data Abstraction ,Instances and Schemas, data independence
d. Data Models: Relational Model , Entity-Relationship Model ,Object-Based data model,
Semistructured Data Model
e. Database Languages
f. Data Storage and Querying
g. Transaction Management
h. Database Architecture
I.

Database Users and Administrators
Database Design and E-R Model
j. Overview of the Design Process
k. The Entity Relationship Model: Entity Sets, Relationship Sets, Attributes, Constraints
|.  Entity-Relationship Diagram: Basic Structure , Mapping Cardinality, Roles, Weak
Entity sets
m. Extended E-R Features: Specialization, Generalization, Attribute Inheritance,
Constraints on Generalizations, Aggregation
2) Structured Query Language (08 Hrs, 16 Marks)
a. Introduction to relational Model: structure of relational Databases, Database
Schema, Keys, Schema Diagrams
b. Overview of the SQL Query Language
c. SQL Data Definition



k.
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Basic Structure of SQL Queries

Additional Basic Operations

Set Operations

Null Values

Aggregate Functions

Nested Subqueries

Modification of the Database

Intermediate SQL:

Joined Expressions: Join Conditions, Outer Joins
Views

m. Integrity Constraints

3) Formal Relational Query Languages (08 Hrs, 16 Marks)
The Relational Algebra:
a. Fundamental Operations:
The select Operation, The Project Operation, The Union Operation, The Set-Difference
Operation, The Cartesian-Product Operation, The Rename Operation, Formal
definition of Relational Algebra
b. Additional Algebra Operations:
The Set-Intersection Operation, The Natural-Join Operation, The Assignment
Operation, Outer Join Operations
c. Extended Relational-Algebra Operations:
Generalized Projection, Aggregation
The Tuple Relational Calculus:
d. Formal Definition
e. Example Queries
The Domain Relational Calculus:
f. Formal Definition
g. Example Queries
Functions and Procedures
Triggers
4) Relational Database Design and Transaction Management (08 Hrs, 16 Marks)
Relational Database Design:
a. Features of Good Relational Designs
b. Atomic Domains and First Normal Form
c. Decomposition Using Functional Dependencies:
Keys and Functional Dependencies, Boyce-Codd Normal Form, BCNF and Dependency
Preservation, Third Normal Form
d. Decomposition Using Multivalued Dependencies: Multivalued Dependencies, Fourth

Normal Form

Transaction Management:

e.
f.

g.

h.

Transaction Concept

A simple Transaction Model

Transaction Atomicity and Durability

Concurrency Control:

Lock-Based Protocols: Locks, Granting of Locks, The Two Phase Locking protocol
Timestamp-Based Protocols: Timestamps, The Timestamps-Ordering Protocol
Recovery System:



Failure Classification

Storage

Recovery and Atomicity: Log records, Database Modification, Concurrency Control
and Recovery ,Transaction Commit, Using the Log to Redo and Undo Transactions

5) Object-Based Databases and Database- System Architectures (08 Hrs, 16 Marks)
Object-Based Databases
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l.
i
K.

Overview,

Complex Data Types

Structure Types and Inheritance in SQL

Table Inheritance

Array and Multiset Types in SQL: Creating and Accessing Collection Values, Querying
Collection-Valued Attributes

Object-Identity and Reference Types in SQL

Persistent Programming Languages: Persistence of Objects, Object Identity and
Pointers

Database-System Architectures

. Centralized and Client-Server Architectures

Server System Architectures
Parallel Systems
Distributed Systems

Text Book:
1. Abraham Silberschatz, Henry F. Korth, S. Sudarshan, “Database System Concepts”, 6th
Edition, McGraw-Hill.

Reference Books:
R. Ramkrishnan, J. Gehrke, "Database Management Systems", 3rd Edition, McGraw-Hill.

1
2
3
4.
5
6
7

. C.J. Date, “Introduction to Database Management Systems”, 8th Edition, Pearson.
. V.KJain, “ Database Management System”, Dreamtech Press (Wiley India).

Atul Kahate, “Introduction to Database Management System”, 374 Edition, Pearson.

. G.K. Gupta, “Database Management Systems”, McGraw-Hill.
. S. K. Singh, “Database Systems Concepts, Design and Applications”, Pearson.

Bipin Desali, “Introduction to database management systems”, Galgotia.

E-Commerce



Course Title
E- Commerce

Course Description:

COURSE OUTLINE

Short Title Course Code

E-Com

The aim of this course is to equip students with the range of technical and business skills
needed to study and understand e-commerce concepts and practices in a business
environment. The student gains an overview of all aspects of E-Commerce. The course
provides different types of e-commerce, concepts of C2C, P2P, M-Commerce business models.
Major security threats in the e-commerce environment along with technology solutions are

discussed. Later part of course

communications, ethical issues in e-commerce and online content.

is devoted to e-commerce payment, marketing

Hours per Week No. of Weeks Total Hours Semester Credits
Lecture
03 15 45 03
Prerequisite Course(s): Principles of Management
COURSE CONTENT
E-commerce Semester-1V

Teaching Scheme

Lecture: 3 hours /7 week

Examination Scheme

End Semester Examination (ESE) : 80 Marks

Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Introduction to E-Commerce and Business Models

(08 Hours, 16 marks)

I. Introduction to E-Commerce

® a0 o

What is E-Commerce

The difference between E-commerce and E-business
Why study E-Commerce?
Eight unique features of E-Commerce technology
Types of E-commerce

Il. E-commerce Business Models

a.

b. Eight Key Elements of a Business Model

Introduction

c. Business Models in Emerging E-commerce Areas
2. Security Issues and Technology Solutions
(08 Hours, 16 marks)




. Major Security Threats in the E-Commerce Environment
Malicious Code
Unwanted Programs
Phishing and Identity Theft
Hacking and Cybervandalism
Credit Card Fraud/Theft
Spoofing (Pharming) and Spam (Junk) Web Sites
Denial of Service (DoS) and Distributed Denial of Service
(DDoS) Attacks
h. Sniffing
i. Insider Attacks
j. Poorly Designed Server and Client Software
Il. Technology Solution
a. Protecting Internet Communications
b. Securing Channels of Communication
c. Protecting Servers and Clients
3. Management Policies And E-Commerce Payment Systems
(08 Hours, 16 marks)
I.  Management Policies, Business Procedures, and Public Laws
a. A Security Plan: Management Policies
b. The Role of Laws and Public Policy
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Il. E-Commerce Payment Systems
a. Online Credit Card Transactions
Digital Wallets
Digital Cash
Online Stored Value Systems
Digital Accumulating Balance Payment Systems
Digital Checking Payment Systems
g. Wireless Payment Systems
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4. Communication and Online Marketing
(08 Hours, 16 marks)
. Marketing Communications
Online Advertising
E-mail Marketing and the Spam Explosion
Online Catalogs
Social Marketing: Blogs, Social Networks and Games
Targeted Marketing: Getting Personal
f.  Mixing Offline and Online Marketing Communications

® o0 T

Il. Understanding the Costs and Benefits of Online Marketing
Communications

a. Online Marketing Metrics: Lexicon
b. How Well Does Online Advertising Work?
c. The Costs of Online Advertising



d. Software for Measuring Online Marketing Results
5. Ethical Issues and Online Content
(08 Hours, 16 marks)
. Understanding Ethical Issues in E-commerce
a. A Model for Organizing the Issues
b. Basic Ethical Concepts: Responsibility, Accountability, and
Liability
c. Analyzing Ethical Dilemmas
d. Candidate Ethical Principles
Il.  Online Content
a. Content Audience and Market: Where Are the Eyeballs and
the Money?
b. Media Industry Structure
c. Media Convergence: Technology, Content, and Industry
Structure
d. Online Content Revenue Models and Business Processes
e. Key Challenges Facing Content Producers and Owners

Text Book:

1. Kenneth C. Laudon, Carol Guercio Traver, “E-Commerce - Business, Technology,
Society 2008”, Fourth Edition, Pearson Education.

Reference Books:

7. Harvey M. Deitel, Paul J. Deitel, Kate Steinbuhler, “E-Business and E-Commerce for
Managers”, Prentice Hall.

8. Greenstein, Feinnon, “ Electronic Commerce”, Tata McGraw Hill Edition.

9. Ravi Kalakota, et al, “Electronic Commerce — A Manager’'s Guide”, Addison Wesley
Longman.

Management Information System
COURSE OUTLINE



Course Title Short Title Course Code
Management Information System MIS

Course Description:

This course provides an introduction to information systems for business and
management. It is designed to familiarize students with organizational and managerial
foundations of systems, the technical foundation for understanding information systems, the
role of information systems in enhancing business processes and management decision
making across the enterprise, and the process of building and managing systems in
organizations. The course will focus on topics such as Management of the Digital Firm,
Internet and Internet technology, the Electronic Business and Electronic Commerce, the
Information Technology (IT) Infrastructure, the Ethical and Security Issues related to
Information Systems, and the Enterprise Applications. The course will provide students with
information systems knowledge that is essential for creating successful and competitive
firms.

Hours per Week No. of Weeks Total Hours Semester Credits

Lecture
03 14 42 03

Prerequisite Course(s): Principles of Management.

COURSE CONTENT
Management Information Systems Semester-VI
Teaching Scheme Examination Scheme
Lecture: 3 hours /7 week End Semester Examination (ESE) : 80 Marks
Paper Duration (ESE) : 03 Hours
Internal Sessional Exam (ISE) : 20 Marks
1. Information Systems

(08 Hours, 16 marks)
i. Introduction

a) DataVs Information

b) Functions of Management

c) Managerial Roles

d) Levels of Management

e) Classification of Information System

f) Framework for Information System
ii. Systems

a) System concepts

b) System and their Environments

c) How system works

d) System approach for problem solving

2. EBusiness Enterprise:
(08 Hours, 16 marks)




3.

4.

i E Business Technology
a) Introduction to E Business
b) Models of E Business
c) Internet and WWW
d) Security in E Business
e) Electronic Payment System
f) Web Enabled Business Management
g) Enterprise Portal
h) MIS in Web Environment
il Organization of Business in Digital Firm
a) E Business
b) E Commerce
c) E Communication
d) E Collaboration
e) Real Time Enterprise

Applications To Functional Business Areas

(08 Hours, 16 marks)
i Operational Information System

a) Accounting / Finance
b) Marketing
c) Production
d) Human Resource
ii. Tactical Information System

a) Accounting / Finance

b) Marketing

c) Production

d) Human Resource

iii. Strategic Information System

a) Accounting / finance

b) Marketing

c) Production

d) Human Resource

DSS, EMS And ES:
(08 Hours, 16 marks)
i Decision Support System
a) Characteristics of Decision Making Process
b) Features of DSS
c) Development of DSS
d) Benefits and Risks of DSS
e) GDSS
il Enterprise Management System
a) ERP System
b) ERP Model and Modules
c) Benefits of ERP
d) Supply Chain Management
e) Customer Relationship Management



iii. Expert Systems
a) Characteristics
b) How an Expert System Works
c) Advantages
d) Expert System and DSS
e) Expert Systems and Al.
5. Information Security and Information Technology

(08 Hours, 16 marks)

i Information Security Challenges in E Enterprise

a) Risks

b) Common Threats

c) Common Controls

d) Protection of information system
ii. IT: Impact on Society

a) Impact of IT on Privacy

b) Ethics

c) Technical Solution for Privacy Protection

d) Intellectual Property

e) Copyright and Patents

f) Impact of IT on the Workplace

g) Impact of quality on Life

Text Books:

1.

2.

Robert Schultheis and Mary Sumner, “Management Information Systems The
Managers View”, 4th Edition Tata McGraw Hill

Waman S. Jawadekar, “Management Information Systems”, 4t Edition Tata McGraw
Hill.

Reference Books:

1.
2.

3.

Sahil Raj “Managament Information Systems” PearsonEducation

Kenneth C Laudon and Jane Laudon, “Management Information System”, Pearson
Education

James A. O’Brien, “Management Information Systems”, Tata McGraw Hill

S. Sadagopan, “Management Information System”, PHI.

Operating System Lab



LAB COURSE OUTLINE

Course Title Short Title Course Code
Operating System 0S

Course Description:
This laboratory provides students with a comprehensive study of the operating system

functions, its working details and implementation of various algorithms used in the
operating systems.

Hours / Week | No. of Weeks | Total Hours | Semester Credits

Laboratory
02 14 28 03

Total Semester Credits: 03

Prerequisite Course(s): CProgramming, Basic Knowledge of Linux Operating System.

LAB COURSE CONTENT

Outline of Content:

(Note: Minimum FOUR Experiments each from group A and B)
Group A

1. Study of Commercial and Open Source Operating Systems (01 each) and Design
structure of these of Operating Systems.
a. Study the basic structures.
b. Study the File systems.
c. Study the Security aspects of Operating Systems.
d. e.g. Windows OS, Linux OS.

2. Write a program to implement Command Interpreter using system calls.
Implementation of Command Interpreter using various system calls showing working
of Command Line Interpreter.

3. Write a program to implement concept of Threading.

Demonstrate the concept of Threading in process. (Without using System Call/ Kernel
Functions).
4. Write a program to implement CPU Scheduling algorithms
Demonstrate the working of CPU Scheduling algorithms (any two).
a. FCFS
b. SIF(Preemptive & non-preemptive)
c. Round Robin
d. Priority(Preemptive & non-preemptive)



Write a program to implement algorithmic solution for Critical Section
Problem
Demonstrate solution to overcome the critical section problem.

Group B

Write a program to implement Memory Management algorithms - best fit, first
fit, worst fit
Demonstrate the working of Memory Management algorithms (any two).
a. FirstFit
b. BestFit
c. Worst Fit
Write a program to implement Page Replacement algorithms

Demonstrate the working of Page Replacement algorithms (any two).
a. FIFO(First In First Out)
b. LRU(Least Recently Used)
c. Optimal
Write a program to implement Inter process communication
Demonstrate the working of Inter Process Communication (any one).
a.  Full Duplex pipes
b. Half Duplex pipes
Write a program for Banker’s algorithm
Demonstrate the working of Banker’s algorithm.
Write a program to demonstrate disk scheduling algorithms
Demonstrate the working of the Disk Scheduling algorithms (any two).
a. FCFS
b. SSTF
c. SCAN
d. C-SCAN

Guidelines for ICA:

Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.

Guide lines for ESE:-

ESE will be based on the practical assignments submitted by the students in the form
of journal.

In the ESE, the students may be asked to perform the practical assignment with minor
modification.

Evaluation will be based on the paper work of algorithm, understanding of the logic
and the syntax, quality of the program, execution of the program, type of input and
output for the program.

Reference Books:

1. A Silberschatz, P. B. Galvin, G. Gagne, “Operating Systems Concepts”, 7th/ 8th edition,

John Wiley Publications, 2008.



2. William Stalling, “Operating System Internals and Design Principles”, 6th edition, Pearson
Publication, 2013.

3. Maurice J. Bach, “The Design of the Unix Operating System”, 1st edition, PHI.

4. Dhananjay M. Dhamdhere, “Operating Systems-A Concept-Based Approach”, 3rd

edition, TMH, 2012.

5. A.S. Tanenbaum, “Modern Operating System”, 2nd edition Pearson publication, 2001.

6. H. M. Deitel, P. J. Deitel, D. R. Choffnes, “Operating System” 3rd edition, Pearson publication,
2013.

7. Rajiv Chopra, “Operating Systems-A Practical Approach”, 1st edition, S. Chand Publication,
2009.

8. Sibsankar Haldar, Alex A. Arvind, “Operating Systems”, 1st edition, Pearson Publication,
2009.

Note:-

e Use of Open Source Tool/Technology is recommended for laboratory assignments of
concern subject.

Object Oriented Modeling & Design Lab



LAB COURSE OUTLINE

Course Title Short Title Course Code
Object Oriented Modeling and Design OOMD

Course Description:

The objective of this course is to introduce the students to learn how to understand the
requirements of a system, its analysis, its scope, good design and good modeling practices
and to document them. Students are being able to discuss the pros and cons of system design
and issues in modeling large and complex systems. It explores UML 2.0 Basic and advanced
concepts and notation for the same & diagrams for modeling different aspects of a system
throughout the SDLC lifecycle.

Hours per Week | No.of Weeks | Total Hours | Semester Credits
02 14 28 01

Laboratory

Total Semester Credits: 01
Prerequisite Course(s): Knowledge of software engineering.

LAB COURSE CONTENT

Outline of Content:
(Note: Minimum Six Experiments out of eight)

To meet above objectives teachers will help students choose a following system for modeling.
The students will try and identify scope of such a system as realistically as possible. Students
will learn to draw, discuss different UML 2.0 diagrams, concepts, notation, advanced
notation, forward and reverse engineering aspects. As far as possible draw as many diagrams
for one single system, unless they are not applicable for the chosen system in which case
other systems may be chosen for specific diagrams.

Design ATM system using Structural and Behavioral UML diagram.

Design Coffee vending machine using Structural and Behavioral UML diagram.
Design College Admission Process using Structural and Behavioral UML diagram.
Design Library Management system using Structural and Behavioral UML diagram.
Design Hospital Management system using Structural and Behavioral UML diagram.
Design Railway Reservation system using Structural and Behavioral UML diagram.
Design Online Shopping system using Structural and Behavioral UML diagram.
Design Hotel Management system using Structural and Behavioral UML diagram.
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Guidelines for ICA:

Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.

Guide lines for ESE:-



ESE will be based on the practical assignments submitted by the students in the form
of journal.

Reference Books:

1.
2.
3.
4.
5.
6.

Note:-

Pascal Roques, “Modeling Software Systems Using UML 27, Wiley.

Russ Miles and Kim Hamilton, “Learning UML 2.0, SPD”, O’Reilly.

Craig Larman, “Applying UML and patterns: An introduction to Object-Oriented
Analysis and Design and Iterative Development”, Pearson Education.

Mike O’Docherty “Object-Oriented Analysis & design understanding system
development with UML 2.0”, John Wiley and Sons.

Jim Arlow, lla Neustadt, “UML 2 and the Unified Process: Practical Object-Oriented
Analysis and Design”, 2nd Edition, Addison-Wesley Professional.

Mark Priestley, “Practical Object-Oriented Design with UML”, TATA McGraw-Hill.

Use of Open Source Tool/Technology is recommended for laboratory assignments of
concern subject.

Database Management System Lab



LAB COURSE OUTLINE

Course Title Short Title Course Code
Database Management System DBMS

Course Description:

The objective of this course is to introduce the students to learn and practice Structure Query
Language for creation, Manipulation, controlling database, apply normalization techniques
to normalize the database also learn different types of Join, view, PL/SQL, Trigger, Stored
Procedure, Stored function and enable them to apply these concepts for solving real world
problems.

Hours per Week No.of Weeks | Total Hours | Semester Credits
Laboratory

02 14 28 01

Total Semester Credits: 01
Prerequisite Course(s): knowledge of Data Structures
LAB COURSE CONTENT
Outline of Content:
(Note: Group A is Mandatory and Minimum Three experiments from Group B.)
GROUP A

1. Creating a sample database using any client server RDBMS (Oracle/ Open Source
Database) package using SQL DDL queries. This will include constraints (Primary key,
Foreign key, Unique, Not Null, and Check) to be used while creating tables.

2. SQL DML queries: Use of SQL DML queries to retrieve, insert, delete and update the
database created in experiment No. 1.

3. SQL Queries: The queries should involve SQL feature such as aggregate functions,
group by, having, order by the database created in experiment No. 1.

4. SQL Queries: The queries should involve Set Operations and Set Comparisons the
database created in experiment No. 1.

5. Screen design and Report generation: Sample forms and reports should be generated
using any front end tools.

GROUP B

Write a program to demonstrate different types of JOIN.
Write a program to demonstrate use of Trigger.

Write a program to demonstrate view.

Write a program to demonstrate PL/SQL block.

Write a program to demonstrate stored function.

Write a program to demonstrate stored procedure.
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Guidelines for ICA:

Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.

Guide lines for ESE:-

e ESE will be based on the practical assignments submitted by the students in the form of
journal.

¢ In the ESE, the students may be asked to perform the practical assignment with minor
modification.

e Evaluation will be based on the paper work understanding of the logic and the syntax,
quality of the program, execution of the program, type of input and output for the program.

Reference Books:

Rick F. Van der Lans, “Introduction to SQL”, Pearson education.

B. Rosenzweig, E. Silvestrova, “Oracle PL/SQL by Example”, Pearson education.
Steven Feuerstein, “Oracle PL/SQL Programming”, SPD, O'Reilly.

Dr. P. S. Deshpande, “SQL& PL/SQL for Oracle 10g Black Book”, Dreamtech Press
M. McLaughlin, “Oracle Database 11g PL/SQL Programming”, TMH.

J.J. Patrick, “SQL Fundamentals”, Pearson Education.
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Note:-
e Use of Open Source Tool/Technology is recommended for laboratory assignments of

concern subject.

Web Programming Lab
LAB COURSE OUTLINE



Course Title Short Title Course Code
Web Programming WPL

LAB COURSE CONTENT

Teacher should facilitate learning following lab experiments:

1

10

(Part A)
Develop a complete web page using HTML basic tags, CSS, Table and Layout

- Asimple web page that includes basic tags such as head, body, text formatting
tags, lists, paragraph, image tags, css, table and layout etc.

Design a page web using JavaScript to demonstrate, if statement, if..else
statement and Switch statement

- A simple web page that include JavaScript statements such as if, if...else and
switch.

Design a page web using JavaScript to demonstrate, Alert box Alert box with
line breaks, Confirm box and Prompt box

- Asimple web page that include JavaScript alert box, alert box with line
breaks, confirm box and prompt box.

Design a page web using JavaScript to demonstrate, Call a function ,Function
with an argument, Function that returns a value

- A simple web page that include JavaScript call a function, function with
arguments, function that return a value.

Design a page web using JavaScript to demonstrate, For loop, While loop, Do
While loop, Break a loop, Break and continue a loop

- Asimple web page that include JavaScript for loop, while loop, do while loop,
break a loop, break and continue a loop.

Design a page web using JavaScript to demonstrate, Acting to the onclick event,
Acting to the onmouseover event, onblur , onchange, ondblclick, onkeydown,
onkeypress, onkeyup, onresize, onunload

- A simple web page that include JavaScript events like onclick, onmouseover,
onblur, onchange, ondblclick, onkeydown, onkeypress, onkeyup, onresize,
onunload etc.

Design a page web using JavaScript to demonstrate, Sort an array
(alphabetically and ascending), Sort numbers (numerically and ascending),
Sort numbers (numerically and descending)

- Asimple web page that include JavaScript to sort an array alphabetically and
ascending, sort numbers numerically and ascending and sort numbers
numerically and descending.

Design a page web using PHP to demonstrate, variables, echo/print, data types,
string functions and operators

- A simple web page that include PHP variables, echo/print, data types, string
functions and operators.

Design a page web using PHP to demonstrate, if-else-elseif, switch, for loop,
while loop, functions and arrays

- Asimple web page that include PHP if-else-elseif, switch, for loop, while loop,
functions and arrays.

Design a page web using PHP to demonstrate, form handling, form validation
and form URL/E-mail

- Asimple web page that include PHP form handling, form validation and form
URL/E-mail.

(PartB)



Web server installation and configuration
- Installation and configuration of any web server like 1S, Apache, WAMP,
XAMP etc.
Design a page web using PHP to demonstrate, date, file, file upload, cookies and
sessions
- A simple web page that include PHP date, file, file upload, cookies and
sessions.
Design a page web using PHP to demonstrate, MySQL connect, create DB/ Table,
insert into, select, where, order by, update and delete
- Asimple web page that include PHP MySQL connect, create DB/Table, insert
into, select, where, order by, update and delete.
Design a Website with the help of HTML and JavaScript with not less than 15
full size pages for a selected topic (Commercial, Institute, Portal or decided
jointly by the student and teacher)
- Design a website on the above listed topics with the help of HTML and
JavaScript.
Design a Website with the help of HTML and PHP for a selected topic (Banking,
Commercial, Institute, Portal or decided jointly by the student and teacher)
- Design a website on the above listed topics with the help of HTML and PHP.

Guidelines for ICA:

Students must submit ICA in the form of journal. Each assignment should be well
documented. Faculty in charge will assess the assignments continuously and grade or mark
each assignment on completion date declared for each assignments.

Reference Books:

1.

“Web Technologies HTML, JavaScript, PHP, Java, JSP, XML and AJAX”, Black Book,
Kogent Learning Solutions Inc., dreamtech press, 2014.

Chris Bates, “Web Programming: Building Internet Applications”, Third Edition, Wiley
India, 2012.

Jon Duckett, “Beginning HTML, XHTML, CSS, and JavaScript”, John Wiley & Sons
publication, 2010.

Thomas A. Powell, “HTML & CSS: The Complete reference”, Fifth edition, TMH 2010.

Concerned faculty should conduct at least 07 practical assignments from part A and
03 from part B out of the above list.

Every assignment should include print out of program with proper comments and
output.

Every student is required to submit the assignments in the form of journal.

Use of Open Source Tool/Technology is recommended for laboratory assignments of
concern subject.

Minor Project
COURSE CONTENT

Minor Project MIP



Course Title Short Title Course Code
Semester-VI

Hours per No. of Weeks Total Hours | Semester Credits
Week
Laboratory
02 10 20 02

Examination Scheme
Internal Continuous Assessment (ICA): 50 Marks

e Every student shall undertake the Minor Project in semester VI.

e Each student shall work on an approved project, a group of 05 students (maximum)
shall be allotted for the each minor project.

e Minor project may involve design or investigation of a technical problem that may
take design, experimental or analytical character or combine element of these areas.
The project work shall involve sufficient work so that students get acquainted with
different aspects of design or analysis.

e Each student is required to maintain separate log book for documenting various
activities of minor project.

e The three-member committee appointed by Head of the department shall be
constituted for finalizing the topics of minor project. Maximum four minor project
groups shall be assigned to one teaching staff.

e Assessment of the project for award of ICA marks shall be done jointly by the guide
and departmental committee as per the guidelines given in Table-A.

o Before the end of semester, student shall deliver a seminar and submit the seminar
report (paper bound copy)in following format:

o Size of report shall be of minimum 25 pages.
o Student should preferably refer minimum five reference books /
magazines/standard research papers.
o Format of report
= Introduction.
= Literature survey.
= Theory ( Implementation, Methodology, Applications, Advantages,
Disadvantages. etc )
= Future scope.
= Conclusion.

Assessment of Minor Project
Name of the Project:
Name of the Guide:




Table-A

SN | Exam | Name Project | Docume | Design | PCB/hard | Result | Present | Total
Seat of Selection | ntation | /Simul | ware/prog | Verifica | ation
No | Student ation/L | ramming tion
ogic
5 10 10 10 10 5 50




Seminar-I|

COURSE CONTENT
Seminar-I S-1
Course Title Short Title Course Code
Semester-VI
Hours per Week | No. of Weeks Total Hours | Semester Credits
Laboratory
02 10 20 02

Examination Scheme
Internal Continuous Assessment (ICA): 25 Marks

. For Seminar-I every student will individually study a topic assigned to him / her and

submit a report and shall deliver a short lecture / Seminar on the topic during the
term.

. The three-member committee appointed by Head of the department shall be

constituted for finalizing the topics of Seminar-1. Seminar shall be related state of the
art topic of his choice approved by the committee.

. Seminar topic should not be repeated and registration of the same shall be done on

first come first serve basis.

. Topic of Seminar shall be registered within atwo week from commencement of VI

Semester and shall be approved by the committee.

Maximum six seminar supervision shall be allotted to each teacher.

6. Before the end of semester, student shall deliver a seminar and submit the seminar

report (paper bound copy).

7. ASSESSMENT OF SEMINAR-I

Assessment of the Seminar-I for award of ICA marks shall be done by the guide and a
departmental committee jointly, as per the guidelines given in Table- B

Title of Seminar:
Name of Guide:

Table-B
SN | Exam | Name Topic | Literature | Report Depth of Presentation | Total
Seat of Selection | survey | writing | understanding
No | Student
5 5 5 5 5 25




North Maharashtra University, Jalgaon

New Syllabus with effect from Year 2008-09
BE (Information Technology)

Term |
Sr Teaching
N : Subject Scheme per Examination Scheme
o]
Week
L| TP Piﬁer Paper | TW | PR | OR
1 | Electivel 4 - 2 3 100 25 - 25
2 | Enterprise Resource Planning 4 - - 3 100 25 - -
3 | Advanced Unix Programming * 4 - 2 3 100 25 | 25 -
4 | Object Oriented Modeling and Design * 4 - 2 3 100 25 - 25
5 | E-Commerce 4 - - 3 100 - - -
6 | Seminar - - 2 - - 25 - -
7 | Project| 2 - 25 - 25
Total | 20 0 10 500 [ 150 | 25| 75
Grand Total 30 750
Elective |
1. Operational Research * 2. Embedded Systems *
3. Image Processing *
BEIT
Term
Sr Teaching
N : Subject Scheme per Examination Scheme
o
Week
Ll T | P Pﬁ"?er Paper | TW | PR | OR
1 | Elective ll 4 - 2 3 100 25 - 25
2 | Data Warehousing and Mining * 4 - 2 3 100 25 - 25
3 ?oftware Metrics and Quality Assurance 4 i > 3 100 o5 i o5
4 | Internet Security 4 - 2 3 100 25 - -
5 | Industrial Visit / Case Study - - 25 - -
6 | Projectll - 6 - - 100 | - 50
Total | 16 0 14 400 | 225 125
Grand Total 30 750
Elective 1l

1. Artificial Intelligence and Neural Networks 2. Mobile Network *

3. Information Retrieval

* Common subject with BE Computer




NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (COMPUTER ENGINEERING / IT)
(w.e.f. 2008-09)

TERM —|

Elective — |
Operation Research

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25
Oral: 25
Unit— | (10 Hrs. 20 Marks)

Introduction to Operation Research — Modeling in operation research, principles of modeling, Main
phases of operation research, scope, role of operation research in decision making, linear
programming, model formulation, graphical method, simplex method, advantages of Linear
Programming.

Unit -l (10 Hrs. 20 Marks)
Dynamic Programming - Introduction ,Basic concepts and applications, characteristics of dynamic
programming approach, special techniques of Linear programming, Transportation problems, North —
West corner rule, Least cost method, Vogel's approximation method, Balanced and unbalanced
problems, Assignment problems, Hungarian method, balanced and unbalanced problems, traveling
sales man problem.

Unit -1l (10 Hrs. 20 Marks)
Project Planning Using PERT/CPM : Phases of project management, construction of network or arrow
diagrams, time estimates, earliest expected time, latest allowable time and slack, critical path
computations for PERT, calculations on CPM networks various floats for activities, critical path,
Difference between CPM and PERT , Project time Vs project cost, use of CPM/PERT in project
management.

Unit — IV (10 Hrs. 20 Marks)
Replacement Model — Deterministic and probabilistic considerations, Replacement of old equipment by
the most efficient by the sudden failure items, failure trees, examples of failure trees, sequencing model
Terminology and notations, Principles assumptions, Solution of sequencing problems, Processing of n
jobs through two machines, Processing n jobs through three machines, Two jobs through m machines,
Processing n jobs through m machines .

Unit -V (10 Hrs. 20 Marks)
Decision theory and game theory: Decision trees, classes of decision model, decision under certainty,
uncertainty and risk.

Game Theory: Theory concept characteristics, maximum and minimum principles saddle points,
dominance, basic concept, terminology of two persons zero sum game, MXZ and ZX games subgames
methods, graphical method.

Reference Books:
1. N. D. Vohra, Quantitative Techniques in Management, TMH
2. Taha H. A., Operation Research — An Introduction PHI
3. S. D. Sharma, Operation Research, Kedarnath Ramnath Compay
4. N. G. Nair, Operation Research, Dhanpat Rai
5. Prem kumar Gupta, D. S. Hira, Operation Research, S. Chand & Company
6. L. S. Srinath, PERT and CPM Principles & Applications, EWP
Term work:
Assignment based on:
1. Implementation of Linear Programming Model



2. Implementation of Simplex Method

3. Implementation of Dynamic Programming

4. Implementation of transportation model

5. Implementation of assignment model

6. Implementation of Traveling Sales man problem
7. Implementation of sequencing model

8. Implementation for replacement model

9. Game playing with min / max search

10. Program for decision tree

Any Five Lab Assignment should be framed by concern staff member based on above list.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (COMPUTER ENGINEERING / IT)
(w.e.f. 2008-09)

TERM — |

Elective — |
Embedded Systems

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25
Oral: 25
Unit— | (10 Hrs. 20 Marks)

Embedded system Introduction

Introduction to Embedded System, History, Design challenges, optimizing design metrics, time to
market, applications of embedded systems and recent trends in embedded systems, embedded design
concepts and definitions, memory management, hardware and software design and testing,
communication protocols like SPI, SCI, 12C, CAN etc

Unit -l (10 Hrs. 20 Marks)
System Architecture

Introduction to ARM core architecture, ARM extension family, instruction set, thumb Instruction set,
Pipeline, memory management, Bus architecture, study of on-chip peripherals like I/O ports, timers,
counters, interrupts, on-chip ADC, DAC, RTC modules, WDT, PLL, PWM, USB etc.

Unit -1l (10 Hrs. 20 Marks)
Interfacing and Programming

Basic embedded C programs for on-chip peripherals studied in system architecture. Need of
interfacing, interfacing techniques, interfacing of different displays including Graphic LCD (320X240),
interfacing of input devices including touch screen etc, interfacing of output devices like thermal printer
etc., embedded communication using CAN and Ethernet, RF modules, GSM modem for AT command
study etc.

Unit — IV (20 Hrs. 20 Marks)
Real time Operating System Concept

Architecture of kernel, task scheduler, ISR, Semaphores, mailbox, message queues, pipes, events,
timers, memory management, RTOS services in contrast with traditional OS. Introduction to uCOSII
RTOS, study of kernel structure of uCOSII, synchronization in uCOSII, Inter-task communication in
uCOSIl, memory management in uCOSII, porting of RTOS.

Unit -V (10 Hrs. 20 Marks)
Embedded Linux



Introduction to the Linux kernel, Configuring and booting the kernel, the root file system, Root file
directories, /bin, /lib etc., Linux file systems, Types of file system: Disk, RAM, Flash, And Network.
Some debug techniques- Syslog and strace, GDB, TCP/IP Networking- Network configuration, Device
control from user space- Accessing hardware directly, Multi processing on Linux and Inter Process
Communication- Linux process model and IPCs, Multithreading using pThreads - Threads vs.
Processes and pThreads, Linux and Real-Time- Standard kernel problems and patches.

Reference Books:

1. Rajkamal, “Embedded Sytems “, TMH.

2. David Simon, “Embedded systems software primer”, Pearson

3. Steve Furber, “ARM System-on-Chip Architecture”, Pearson

4. DR.K.V.K.K. Prasad, “Embedded /real time system”, Dreamtech
5. lyer,Gupta, “Embedded real systems Programming"“, TMH

Laboratory exercise
e Integrated Development Environment Overview (Project creation, down load & debug)
e Study of JTAG Debugger/on-board debugger-emulator.
e ARM Instructions execution (Barrel Shifter, LDR/STR, SMT/LDM)

Term Work:

Group - A

1) Writing basic C-programs for I/O operations
2) C-Program to explore timers/counter

3) C-programs for interrupts

4) Program to demonstrate UART operation

Group - B
5) Program to demonstrate 12C Protocol.
6) Program to demonstrate CAN Protocol.

Group - C

7) Program to interface LCD

8) Program to interface Keyboard and display key pressed on LCD
9) Program to interface stepper motor

Group -D

10) Program to demonstrate RF communication

11) Program to implement AT commands and interface of GSM modem

12) Implementation of USB protocol and transferring data to PC.

13) Implementation of algorithm /program for the microcontroller for low power modes.
uCOSIl /Embedded Linux RTOS Examples

Group - E

14) Interfacing 4 x 4 matrix keyboards and 16 x 2 character LCD display to microcontroller /
microprocessor and writing a program using RTOS for displaying a pressed key.

15) Writing a scheduler / working with using RTOS for 4 tasks with priority. The tasks may be keyboard,
LCD, LED etc. and porting it on microcontroller/ microprocessor.

Group - F

16) Implement a semaphore for any given task switching using RTOS on microcontroller board.

17) Create two tasks, which will print some characters on the serial port, Start the scheduler and
observe the behavior.

Group -G
18) RTOS based interrupt handling using Embedded Real Time Linux.
19) Program for exploration of (Process creation, Thread creation) using Embedded Real Time Linux.



Group —H
20) Program for exploring Message Queues using Embedded Real Time Linux.
21) Ethernet Based Socket Programming using Embedded Real Time Linux.

Note: 1) At least one practical should be performed from each group.
2) Two practicals should be performed using the JTAG debugger/on-board Debugger-emulator.

Term work will be based on above list.

NORTH MAHARASHTRA UNIVERSITY, JALGAON
BE (COMPUTER ENGINEERING / IT)
(w.e.f. 2008-09)

TERM —|
Elective — |

Image Processing
Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25

Oral: 25

Unit — | (10 Hrs. 20 Marks)

Introduction - What is digital image processing?, Fundamental steps in digital image processing, A
simple Image formation model, Image sampling and quantization , Representing Digital Images, Basic
relationship between pixels,

Image Enhancement in the spatial domain: Basic Gray level transformations, Histogram
Processing(Equalization, Matching), Basics of spatial filtering, Smoothing spatial filters, Sharpening
spatial filters.

Unit — I (10 Hrs. 20 Marks)
Image Enhancement in the frequency domain: Fourier Transform and Frequency domain, Filtering in
the frequency domain, Basics of filtering in the frequency domain, Basic filters and their properties,
Smoothing Frequency domain filters, Sharpening Frequency domain filters, Homomorphic Filtering
Properties of 2 D Fourier Transform, The Convolution and Correlation Theorems

Unit -1l (10 Hrs. 20 Marks)
Image Restoration: Model Of Image Restoration/ Degradation Process, Noise Models, Restoration in
the presence of Noise- Spatial Filtering, Periodic Noise Reduction by Frequency Domain Filtering,
Filtering Techniques to restore image.

Image Compression- Compression models- Lossy Compression- Lossless Compression.

Unit — IV (10 Hrs. 20 Marks)
Color Image Processing : Color Fundamentals, Color Models, Converting Colors from different color
models, Gray Level to Color Transformations, Color Transformations, Color Slicing, Color Image
Smoothing.

Morphological Image Processing

Basic Concepts, Dilation, Erosion, Thinning, Thickening, Pruning, Gray level Morphology

Unit-V (10 Hrs. 20 Marks)
Segmentaion- Edge linking and Boundary detection, Thresholding, Region Based Segmentation,
Histogram Analysis,

Application of Image Processing,

Introduction to Content Based Image Retrieval.

Reference Books:



1. R.C. Gonzalez, R.R. Woods, Digital Image Processing Person Education, Pearson Education
2. B. Chanda, D.Datta Mujumdar, “Digital Image Processing And Analysis”, PHI ,

3. William Pratt, “Digital Image Processing”, John Willey & Sons

4. Anil Jain, “Fundamentals Of Digital Image Processing”, PHI

Term work:

1. Develop C/C++ code to create a simple image and save the same as bitmap image in .bmp file.
. Develop C/C++ code to implement basic gray level transformations( Any One)

. Develop C/C++ code to perform basic image enhancement operations

. Develop C/C++ code to implement image histogram processing (Equalization or Matching)

. Develop C/C++ code to find basic relationship between pixels.(Any One)

. Develop C/C++ code to implement image compression (any one algorithm)

. Implement gray scale thresholding to blur an image.

. Implement C/C++ code to implement an algorithm for edge detection.

. Implement C/C++ code to implement image morphological operations.(Any One)
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The term work will be based on any 5 assignments from above list.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM — |

Enterprise Resource Planning

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Term Work: 25
Unit— | (10 Hrs. 20 Marks)

Introduction to ERP, Evolution of ERP, What is ERP? Reasons for the growth of ERP, Scenario and
justification of ERP in India, Evaluation of ERP, Various modules of ERP, Advantages of ERP, An
overview of Enterprise, Integrated Management of Information, Business Modeling ERP for Small
Business, ERP for Make to Order Companies

Unit -l (10 Hrs. 20 Marks)
Business Process Mapping for ERP Module Design, Hardware Environment and its selection for ERP
implementation, ERP and Related Technologies, Business Process Reengineering (BPR),
Management Information Systems (MIS), Executive Information Systems (EIS), Decision Support
System (DSS), Supply Chain Management (SCM)

Unit — 1l (10 Hrs. 20 Marks)
ERP Modules: Introduction, Finance, Plant Maintenance, Quality Management, Materials Management,
ERP Market: Introduction, SAP AG, Baan Company, Oracle Corporation, People Soft, JD Edwards,
World Solutions Company, System Software Associates, Inc. (SSA), QAD, A comparative assessment
and selection of ERP packages and modules

Unit — IV (10 Hrs. 20 Marks)
ERP Implementation Lifecycle, Issues in implementing ERP packages, Pre-evaluation Screening,
Package Evaluation, Project Planning Phase, Gap Analysis, Reengineering, Configuration,
Implementation, Team Training, Testing, Going Live, End-user Training, Post-implementation
(Maintenance mode)

Unit -V (10 Hrs. 20 Marks)
Vendors, Consultants and Users, In-house Implementation — Pros and Cons, Future directions in ERP,



New Markets, New Channels, Faster Implementation Methodologies, Business Models and BAPIs,
Convergence on Windows NT, Application platforms, New Business Segments, More features, Web
Enabling, Market Snapshots.

Reference Books:

1. S. Sadagopan, “ERP — A Managerial Perspective”, Tata McGraw Hill

2. Alexis Leon, “Enterprise Resource Planning”, Tata McGraw Hill

3. Vinod Kumar Garg, N.K Venkitakrishna, “ERP Concepts and Practice”, PHI
4. Henandez, “The SAP R/3 Handbook”, 2nd ED., Tata McGraw Hill

Term Work:

It should contain at least 6 lab assignments covering the above syllabus.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (COMPUTER ENGINEERING / IT)
(w.e.f. 2008-09)

TERM — |

Advanced Unix Programming*

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25
Practical: 25
Unit—| (10 Hrs. 20 Marks)

UNIX System Overview — Introduction, UNIX Architecture, Logging In, Files and Directories, Input and
Output, Programs and Processes, Error Handling, User Identification, Signals, Time Values, System
Calls and Library Functions.

File I/O — Introduction, File Descriptors, open Function, creat Function, close Function, Iseek Function,
read Function, write Function, 1/O Efficiency, File Sharing, Atomic Operations, dup and dup2 Functions,
sync, fsync, and fdatasync Functions, fcntl Function, ioctl Function, /dev/fd.

Files and Directories — Introduction, stat, fstat, and Istat Functions, File Types, Set-User-ID and Set-
Group-ID, File Access Per missions, Ownership of New Files and Directories, access Function, umask
Function, chmod and fchmod Functions, Sticky Bit, chown, fchown, and Ichown Functions, File Size,
File Truncation, File Systems, link, unlink, remove, and rename Functions, Symbolic Links, symlinkand
readlink Functions, File Times, utime Function, mkdirand rmdir Functions, Reading Directories, chdir,
fchdir, and getcwd Functions, Device Special Files, Summary of File Access Per mission Bits.

Unit -l (10 Hrs. 20 Marks)
System Data Files and Information — Introduction, Password File, Shadow Passwords, Group File,
Supplementary Group Ids, Implementation Differences, Other Data Files, Login Accounting, System
Identification, Time and Date Routines.

Process Environment — Introduction, main Function, Process Termination, Command-Line Arguments,
Environment List, Memory Layout of a C Program, Shared Libraries, Memory Allocation, Environment
Variables, setjmp and longjmp Functions, getrlimit and setrlimit Functions.

Process Control — Introduction, Process ldentifiers, fork Function, vfork Function, exit Functions, wait
and waitpid Functions, waitid Function, wait3 and wait4Functions, Race Conditions, exec Functions,
Changing User IDs and Group IDs, Interpreter Files, system Function, Process Accounting, User



Identification, Process Times.

Unit -1l (10 Hrs. 20 Marks)
Signals — Introduction, Signal Concepts, signal Function, Unreliable Signals, Interrupted System Calls,
Reentrant Functions, SIGCLD Semantics, Reliable-Signal Terminology and Semantics, kill and raise
Functions, alarm and pause Functions, Signal Sets, sigprocmask Function, sigpending Function,
sigaction Function, sigsetjimp and siglongjmp Functions, sigsuspend Function, abort Function, system
Function, sleep Function, Job-Control Signals, Additional Features.

Advanced 1/0O — Introduction, Nonblocking 1/0, Record Locking, STREAMS, /0O Multiplexing, 2 poll
Function, Asynchronous 1/O, readv and writev Functions, readn and written Functions, Memory-
Mapped 1/0.

Unit — IV (10 Hrs. 20 Marks)
Threads — Introduction, Thread Concepts, Thread Identification, Thread Creation, Thread Termination,
Thread Synchronization.

Thread Control — Introduction, Thread Limits, hread Attributes, Synchronization Attributes, Reentrancy,
Thread-Specific Data, Cancel Options, Threads and Signals, Threads and fork, Threads and I/O.

Daemon Processes — Introduction, Daemon Characteristics, Coding Rules, Error Logging, Single-
Instance Daemons, Daemon Conventions, Client-Server Model.

Unit -V (10 Hrs. 20 Marks)

Interprocess Communication — Introduction, Pipes, popen and pclose Functions, Coprocesses, FIFOs,
XSI IPC, Message Queues, Semaphores, Shared Memory, Client-Server Properties.

Network IPC: Sockets — Introduction, Socket Descriptors, Addressing, Connection Establishment, Data
Transfer, Socket Options, Out-of-Band Data, Nonblocking and Asynchronous 1/0.

Advanced IPC — Introduction, STREAMS-Based Pipes, Unique Connections, Passing File Descriptors,
An Open Server, Version 1, An Open Server, Version 2.

Reference Books:
1. W. Richard Stevens and Stephen A. Rago, Advanced Programming in the UNIX Environment, 2/E,
Pearson Education
2.W. Richard Stevens, Unix Network Programming - Interprocess Communications, Volume 2, 2/E,
Pearson Education

Term Work:
Concerned staff members should suitably frame the term work (at least 6) based on above syllabus and
implementation of Unix commands using library functions as well as implementation of shell scripts.




NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (COMPUTER ENGINEERING / IT)
(w.e.f. 2008-09)

TERM —|

Object Oriented Modeling and Design

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practicals: 2 Hrs./Week Term Work: 25 Marks
Oral: 25 Marks
Unit — | (10 Hrs. 20 Marks)

Review of Object Modeling, New Paradigms, Object Oriented Thinking, UML Concepts: Overview of
UML.

UML 2.0 New Features.

Rational Unified Process emphasizing Inception, Elaboration, Construction, Transition Phases. 4+1
View architecture, Architectural approaches: Use case Centric, Architecture driven, Iterative approach,
OO Concepts Review.

Unit -l (10 Hrs. 20 Marks)
Introduction to UML. UML MetaModel. Extensibility mechanisms like stereotypes, tagged values,
constraints and profiles. OCL. Overview of all diagrams in UML 2.0.

Unit -1l (10 Hrs. 20 Marks)
Object diagrams, CRC method, Review of OO concepts. Class diagrams, Classes and Relationships,
Interfaces and ports, Templates, Active Objects, Advanced relationships generalization, association,
aggregation, dependencies. Composite structure diagrams including composite structures,
collaborations.

Unit — IV (10 Hrs. 20 Marks)
Interaction diagrams. Interaction Overview diagrams including interactions, signals, exceptions,

regions, partitions, Sequence diagrams, Communication diagrams.

State Machine diagrams, States, encapsulation of states, transitions, submachine, state generalization.
Timing diagrams, Activity diagrams, Activities, sub activities, signals, exceptions, partitions, regions.

Unit -V (10 Hrs. 20 Marks)

Support for modeling Architecture in UML. Package diagrams, Component diagrams, Deployment
diagrams. Applications of UML in embedded systems, Web applications, commercial applications.

Reference Books:

1. Grady Booch, James Rumbaugh, Ivar Jacobson “Unified Modeling Language User Guide”, Addison-
Wesley

2. Joseph Schmuller “SAMS Teach yourself UML in 24 Hours”, Third edition.

3. Martin Fowler, “UML Distilled: A Brief Guide to the Standard Object Modeling Language”, Third
Edition (Paperback) ,Addision Wesley

4. Dan Pilone, Neil Pitman “UML 2.0 in a Nutshell”, O'Reilly

5. Rambaugh, “Object Oriented Modeling and Designing”. PHI

6. Bouch. “Object Oriented Analysis and Design with Applications”. Addison Wesley.

7. Schah, “Introduction to OOAD with UML and Unified Process”, TMH

Term Work:
Concerned staff members should suitably frame the term work at least 5 assignments based on above



syllabus. Each assignment must consider definition, analysis, design and modeling of a project.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM —|

E-Commerce

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Unit—| (10 Hrs. 20 Marks)

Overview of electronic commerce- Introduction, Definition of Electronic Commerce, Electronic
Business, Potential benefits of electronic commerce, Impact of Electronic Commerce on business
model, Overall Business and E-commerce goal congruence, The impact of electronic commerce
security, Implications for the Accounting profession.

Unit -l (10 Hrs. 20 Marks)
Electronic Commerce and the role of Independent Third parties — Introduction, Consulting practices and
Accountants Independence, CPA Vision Project, New assurance services identified by AICPA, The
Elliott committee and the Cohen Committee, Impact of electronic commerce on the traditional
assurance function, Third party assurance of Web based electronic commerce.

Unit -1l (10 Hrs. 20 Marks)
EDI, Electronic commerce and the Internet — Introduction, traditional EDI Systems, data transfer and
standards, Financial EDI, EDI Systems and the internet, Impact of EDI- Internet applications on the
accounting profession. PGP Email, Encryption Software.

Unit - IV (10 Hrs. 20 Marks)
Risks of Insecure Systems — Introduction, Internet Associated Risks, Social Engineering, Risk
associated with Business transaction data transferred between Trading and Partners. Risk associated
with Viruses and malicious code overflows, Implications for the accounting profession. Fire walls
security issues, Authentication.

Unit -V (10 Hrs. 20 Marks)
Electronic Commerce Payment Mechanism — Introduction, The SET Protocol, Magnetic Strip cards,
smart cards, Electronic checks, Electronic cash.

Reference Books:
1. Greenstein, Feinnon, “ Electronic Commerce”, Tata McGraw Hill Edition
2. Ravi Kalakota, et al, “ Electronic Commerce — A Manager’'s Guide”, Addison Wesley Longman.




NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM —|

Seminar
Teaching Scheme: Examination Scheme:
Practical: 2 Hrs./ Week Term Work: 25 Marks

1. For seminar every student will individually study a topic assigned to him / her and submit a
report and shall deliver a short lecture / Seminar on the topic at the end of term.
2. Selection of topic should be done by students in consultation with concerned guide
a. Topic should be related to branch but it should be extended part of the branch (latest
and advance topic).
b. The topic should be such that the student can gain latest knowledge. Student should
preferably refer at least one research paper
3. Seminar topic should not be repeated in the department and registration of the same should be
done on first come first served basis
4. Seminar report should be submitted in paper bound copy prepared with computer typing
a. Size of report depends on advancement of topic.
b. Student should preferably refer minimum 5 reference books / magazines.
c. Format of content
i. Introduction.
ii. Literature survey.
iii. Theory
1. Implementation
2. Methodology
3. Application
4. Advantages, Disadvantages.
iv. Future scope.
v. Conclusion.
5. ASSESSMENT OF SEMINAR for TERM WORK
Title of seminar :
Name of guide

Assessment by examiners Grand
Exam Topic Literature Report Depth of Presentation |Total
Sr. Name of |Selection |Survey Writing understanding
Seat
No. Student
No.
5 5 5 5 5 25

6. Assessment of Literature survey will be based on
a. collection of material regarding history of the topic,
b. implementation,
c. recent applications.

7. Assessment of Depth of understanding will be based on
a. Questioning by examiners.
b. Questioning by students.
c. What the student understands i.e. conclusion regarding seminar.



8. Assessment of presentation will be based on;

a. Presentation time (10 minutes)

b. Presentation covered (full or partial)

c. Way of presentation

d. Questioning and answering (5 minutes)

9. Examiners should be a panel of two one of them must be guide. Examiner must have experience at
least 3 years. Examiners will be appointed by HOD in consultation with Principal.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM —|
Project - |
Teaching Scheme: Examination Scheme:
Practical: 2 Hrs./ Week Term Work: 25
Oral: 25

1.

3.

Every student individually or in a group (group size is of 3 students. However, if project
complexity demands a maximum group size of 4 students, the committee should be
convinced about such complexity and scope of the work) shall take a project in the
beginning of the (B.E. first Term) seventh term in consultation with the guide and the
project must be completed in the (B.E. Second Term) eighth term.

The project proposal must be submitted in the institute in the beginning of the (B.E.
first Term) seventh term. While submitting project proposal care is to be taken that
project will be completed within the available time of two term i.e 2 Hrs per week for
(B.E. first Term) seventh term and 4 Hrs per week for (B.E. Second Term) eighth
semester (total time become 12*2 + 12*4 = 72 Hrs per project partner). The final title of
the project work should be submitted at the beginning of the (B.E. Second Term)
eighth semester. .

Project title should be precise and clear. Selection and approval of topic:
Topic should be related to real life or commercial application in the field of Information

Technology

OR
Investigation of the latest development in a specific field of Information Technology

OR

Commercial and Interdisciplinary projects should be encouraged. The examination
will be conducted independently in respective departments.

The group should maintain a logbook of activities. It should have entries related to the
work done, problems faced, solution evolved etc., duly signed by guide.

The group is expected to complete details system/problem definition, analysis, design,
etc. in (B.E. first Term) seventh term, as a part of term work in the form of a joint
report. Project report must be submitted in the prescribed format only. No variation in
the format will be accepted.



One guide will be assigned at the most three project groups.

The guides should regularly monitor the progress of the project work.

Assessment of the project for award of term work marks shall be done by the guide
and a departmental committee (consisting of minimum two teachers with experience
more than three years) as per the guidelines given in the following table.

© N

A) ASSESSMENT OF PROJECT | TERMWORK B.E. FIRST TERM

NAME OF THE PROJECT:
NAME OF THE GUIDE:

Name Assessment by guide Assessment by
of v Departmental committee Out
(70%)
Exam |Stude 30%) of
Grand
Sr | Seat |nt . . |Docum . 25
Literatur | Topic Evaluatio| Pres- Total
No | No : - Tot - Tota Mark
e Selectio entatio Attendance al n ntaion | s
Marks | Survey n n (10%) (20%)
10 05 15 05 35 05 10 15 50 25
Sign of Guide Sign. of Committee Members Sign. of H. O.D.

9. The guide should be internal examiner for oral examination (If experience is greater
than three years).

10. The external examiner should be from the related area of the concerned project. He
should have minimum of five years of experience at degree level / industry.

11. The evaluations at final oral examination should be done jointly by the internal and
external examiners.




NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM -1l

Elective — Il
Artificial Intelligence and Neural Networks

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25
Oral: 25
Unit — | (10 Hrs. 20 Marks)

Introduction to Artificial Intelligence:

Definition, Al Problems, Al Technique ,Turing test, Problem as a state space search, production
system, water jug problem, Problem characteristics, breadth first search, depth first search, Properties
of internal Representation, Heuristic search techniques, Best first search, OR graph, AND-OR graph ,
A* and AO* Algorithms, Means and ends analysis.

Unit -l (10 Hrs. 20 Marks)
Knowledge Representation using Predicate Logic:

Predicate calculus, Predicates and Arguments, ISA hierarchy, Frame notation, Resolution,

Knowledge Representation using Non-monotonic Logic:

TMS (Truth Maintenance System), Knowledge representation, Semantic Net, Frames, Conceptual
dependency, Script.

Unit—1lI (10 Hrs. 20 Marks)
Planning:

Types of planning, Block world, strips, Implementation using goal stack, Nonlinear planning with goal
stacks, Hierarchical planning, List commitment strategy.

Perception:

Robot architecture, Vision, Representing and recognizing scenes, Constraint determination, Trihedral
and Nontrihedral figures labeling, Waltz algorithm.

Unit— IV (10 Hrs. 20 Marks)
Introduction to Neural Network:

Biological Neuron, Artificial Neuron, Characteristics of Neural Network, Neural Network Architectures,
Learning in Neural Networks, Various learning Methods and Learning Rules, Single layer Perceptron ,
Applications of Neural Networks for Pattern Recognition, Classification and Clustering.

Unit -V (10 Hrs. 20 Marks)
Multilayer and Recurrent Neural Network:

Multilayer Perceptron: - Introduction, different activation functions, Error Back Propagation Algorithm,
Introduction and working of counter propagation network .

Introduction to Hopfield/Recurrent Networks, Associative and Bidirectional Associative Memory.

Reference Books:

1. Elaine Rich, K. Knight, “Artificial Intelligence". TMH.

2. Eugene Charniak, Drew McDermott, "Introduction to Artificial Intelligence".

3. J.M.Zurada, “Introduction to Artificial Neural Networks”, Jaico Publishing House.
5. Robert J. Schalkoff, “Artificial Neural Networks”, McGraw-Hill

6. Philip D.Wasserman “Neural Computing:- theory and practice”.

7. Eugene Charniak, Drew McDermott, "Introduction to Artificial Intelligence”.
Term Work:

1. Design and Implement Water Jug Problem.

2. Implementation of Unification Algorithm.



3. Implementation of Dynamic database.

4. Implementation of Waltz algorithm.

5. Implementation of single perceptron training algorithm.
6. Application development using Neural Network.

7. Development of Intelligent Perception System.

Any five lab assignments should be framed by concern staff member based on above list.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Computer Engineering / Information Technology)
(w.e.f. 2008-09)

TERM -1l

Elective — I
Mobile Network

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25
Oral: 25
Unit — | (10 Hrs. 20 Marks)

Introduction — PCS Architecture, Cellular Telephony, Cordless Telephony and Low-tier PCS, Third
Generation wireless system

Mobility Management — Handoff, Inter - BS handoff, Intersystem handoff, Roaming management,
Roaming management under SS7 and Roaming management for CT2.

Handoff Management — Detection and Assignments, Handoff detection, Strategies for handoff
detection, Mobile controlled handoff, Network controlled handoff, Mobile assisted handoff, Handoff
failure, Channel assignment, Non- prioritized scheme and Reserved channel scheme, Queuing priority
scheme, Sub rating scheme, Implementation issues, Hard handoff — MCHO link transfer, MAHO/NCHO
link transfer, Sub rating MCHO link transfer, Soft handoff — adding new BS, dropping a BS.

Unit -l (10 Hrs. 20 Marks)
GSM Overview — GSM Architecture, location tracking and call setup, Security, Data Services — HSCSD,
GPRS, Unstructured supplementary service data.

GSM Network Signaling — GSM MAP service frame work, MAP protocol machine, MAP dialogue.

GSM Mobility management — GSM location update, Mobility databases, Failure restoration, VLR
Identification algorithm, VLR Overflow control.

Unit—1lI (10 Hrs. 20 Marks)
GSM short message service — SMS architecture, SMS protocol hierarchy, Mobile originated
messaging, Mobile terminated Messaging.

International Roaming for GSM — International GSM call setup, Reducing the International call delivery
cost

GSM Operations, Administration, and Maintenance — Call recording functions, Performance
Measurement and Management, Subscriber and Service data Management.

Mobile number portability — Fixed network number portability, Number portability for Mobile networks,
Mobile number portability mechanism.

Unit — IV (10 Hrs. 20 Marks)
VolIP Service for mobile networks — GSM on the Net, iGSM wireless VolP solution, iGSM procedures
and Message flows.



General Packet Radio Services — Architecture, Network nodes, Interfaces, Procedures, Billing, Evolving
from GSM to GPRS.

Unit -V (10 Hrs. 20 Marks)
Wireless Application Protocol — WAP Model, WAP Gateway, WAP Protocol — WDP, WTLS, WTP,
WSP, WAE, Mobile station Application execution environment.

Third Generation Mobile Services — Paradigm shifts in 3G Systems, W-CDMA, cdma 2000,
Improvements on core network, Quality of service in 3G, Wireless Operating System for 3G Handset.
Paging Systems — Paging Network Architecture, User Access Interface — Telocator Alphanumeric Input
Protocol (TAP), Telocator Message Entry Protocol (TME), Intersystem Interface.

Wireless Local Loop — WLL Architecture, WLL technologies.

Reference Books:

1. Yi-Bing Lin and Imrich Chlamtac “Wireless and Mobile Network Architecture”, Wiley Publication.
2. Kasera Sumit, Narang Nishit, “3G Networks: Architecture, Protocols and Procedures”, TMH
Term Work:

1. Setting up wireless network with and without infrastructure support.

2. Configuring Access Point with bridging mode (Point to Point and Point to Multi Point).

3. Configuring Routing between wired and wireless Networks.

4. Configuring Security in wireless network with and without infrastructure support.

5. At least 3 lab assignments based on above syllabus using any network simulator such as NS2,
OPNET, OMNET etc.

Concerned staff members should suitably frame the term work (at least 6) based on above syllabus.
Oral will be conducted based on the above syllabus and the term work submitted in the form of journal.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM -1l

Elective — Il
Information Retrieval

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25
Oral: 25
Unit — | (10 Hrs. 20 Marks)

Background: traditional methods, classification systems, classification of documents, cataloguing, types
of catalogues, indexing, types of collections, user requirements

Automatic text analysis: Introduction, Generating document representatives — conflation, Indexing,
Index term weighting, Probabilistic indexing, Discrimination and/or representation, Automatic keyword
classification, Normalization

Unit -l (10 Hrs. 20 Marks)
Automatic classification: Introduction, Measures of association, Classification methods, The cluster
hypothesis, The use of clustering in information retrieval, Single-link, The appropriateness of stratified
hierarchic cluster methods, Single-link and the minimum spanning tree, Implication of classification
methods

Unit -1l (10 Hrs. 20 Marks)
Search strategies: Introduction, Boolean search, Matching functions, Serial search, Cluster



representatives, Cluster-based retrieval, Interactive search formulation, Feedback

Unit — IV (10 Hrs. 20 Marks)
Retrieval: user requirements, performance of information systems, manual and automatic methods
compared, Retrieval of relevant information in a world-wide web environment, Information retrieval on
WWW, advances in searching

Unit-V (10 Hrs. 20 Marks)
Retrieval Strategies: Boolean retrieval, Vector space retrieval, Probabilistic retrieval

Reference Books:

1. Korfhage, R.R. “Information Storage and Retrieval”, John Wiley & Sons

2. Kowalski, G. “Information retrieval systems: theory and implementation”, Kluwer

3. Charles T. Meadow “Text Information Retrieval Systems”, Academic Press

4. Salton, G. and McGill, M.J. “Introduction to modern information retrieval”, McGraw-Hill

5. Frakes and Baeza-Yates, “Information Retrieval: Data Structures and Algorithms" Prentice-Hall
Term Work:

It should contain at least 6 lab assignments covering the above syllabus.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (COMPUTER ENGINEERING/IT)
(w.e.f. 2008-09)

TERM -1l

Data Warehousing and Mining

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25
Oral: 25
Unit — | (10 Hrs. 20 Marks)

Evolution of database technology, What is data mining?, Data Mining Applications, Steps in Knowledge
Discovery, Architecture of typical data mining System, Data mining- On What kind of data, Data mining
Functionalities, Classification of data mining systems, Major Issues in Data Mining.

What is Data Warehouse? Difference between Operational Database systems and Data Warehouse
(OLTP and OLAP), Why Separate Data Warehouse?

A Multidimensional Data Model, Schemas for Multidimensional Databases: Stars, Snowflakes, and Fact
Constellations. Measures, Concept Hierarchies, OLAP Operations in the Multidimensional Data Model.
Unit -l (10 Hrs. 20 Marks)
Data Warehouse Architecture, Process of Data Warehouse design, A Three tier Data Warehouse
Architecture., Types Of OLAP servers.

Data Preprocessing: Why Preprocess Data? Data Cleaning Techniques, Data Integration and
Transformation, Data Reduction Techniques, Discretization and Concept Hierarchy Generation for
numeric and categorical data.

Data mining Primitives, A Data Mining Query Language.

Unit -1l (10 Hrs. 20 Marks)
Concept Description: What is Concept Description? Data Generalization and Summarization-Based
Characterization, Attribute Oriented Induction, Analytical Characterization: Attribute Relevance
Analysis, Methods, Mining Descriptive Statistical Measures in Large Databases.

Mining Association Rules: Association Rule Mining, Market Basket Analysis, Association Rule
classification, Mining Single-Dimensional Boolean Association Rules from Transactional Databases,



The Apriori Algorithm, Mining Multilevel Association Rules, Constraint-Based Association Mining.

Unit — IV (10 Hrs. 20 Marks)
Classification and Prediction: What is Classification and Prediction? Data Classification Process, Issues
Regarding Classification and Prediction., Classification by Decision Tree Induction, Bayesian
Classification, , Classification by Back propagation, A Multilayer Feed Forward Neural Network,
Classification Based on Association Rule Mining, Other Classification Methods

Cluster Analysis: What is Cluster Analysis? Types of Data in Cluster Analysis, A Categorization of
Clustering Methods, Partitioning Methods, Hierarchical Methods, Density Based Methods, Grid Based
Methods, Model Based Clustering Methods.

Unit -V (10 Hrs. 20 Marks)
Cluster Analysis: What is Cluster Analysis? Types of Data in Cluster Analysis, A Categorization of
Clustering Methods, Partitioning Methods, Hierarchical Methods, Density Based Methods, Grid Based
Methods, Model Based Clustering Methods

Mining Complex Types Of Data: Multidimensional Analysis and Descriptive Mining of Complex Data
Objects, Mining Multimedia Databases, Mining Text Databases, Mining the World Wide Web.

Reference Books:
1. Han and Kamber, “Data Mining: Concepts and Techniques”, Morgan Kaufmann Publishers
2. Alex and Berson, “Data warehousing, Data Mining and OLAP”, TATA McGraw Hill

Term Work:

1. Develop a application to construct a multidimensional data model (Star, Snowflake or Fact
constellations)

. Develop a application to perform OLAP operations.

. Develop a application to implement data preprocessing techniques.

. Develop a application to implement data integration techniques.

. Develop a application to implement data generalization and summarization techniques
. Develop a application to extract association mining rules.

. Develop a application for classification of data.

. Develop a application for implementing one of the clustering technique.

. Study of commercial data mining tools.

OCO~NOOUITAWN

Any 6 laboratory assignments should be framed by concern staff member based on above list.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (COMPUTER ENGINEERING / IT)
(w.e.f. 2008-09)

TERM -1l

Software Metrics and Quality Assurance

Teaching Scheme: Examination Scheme:
Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)
Practical: 2 Hrs./ Week Term Work: 25
Oral: 25
Unit — | (10 Hrs. 20 Marks)

Software Measurements: Measurement in Software Engineering, Scope of Software Matrices, The
representational theory of measurements, Measurement and Models, Measurements Scales and scale
types, Meaningfulness in measurement, Classifying software measures, Applying the framework,
Software measurement validation.



Unit -l (10 Hrs. 20 Marks)
Measuring internal product attributes: Size- Aspects of software size, Length, Reuse, Functionality,
Complexity.

Measuring internal product attributes: Structure- Types of structural measures, Control-flow structure,
Modularity and information flow attributes, Data structure, Difficulties with general “complexity”
measures.

Measuring internal product attributes: Modeling software quality, Measuring aspects of quality.

Unit -1l (10 Hrs. 20 Marks)
Software Reliability: Basics of reliability theory, software reliability problem, parametric reliability growth
models, predictive accuracy, importance of operational environment.

Good estimates, cost estimation: problems and approaches, models of effort and cost, problem with
existing modeling methods, dealing with problems of current estimation methods, implication for
process predictions.

Unit - IV (10 Hrs. 20 Marks)
Software documentation, Standards, Practices, Conventions and metrics, The software inspection
process, The walkthrough process, Audit process, Document verification, The ISO 9000 Quality
Standards, Comparison of the ISO 9000 model with SEI's CMM.

Unit -V (10 Hrs. 20 Marks)
Cleanroom Software Engineering: The cleanroom approach, Functional Specification, Cleanroom
design, Cleanroom testing.

Reengineering: Business process reengineering, Software reengineering, Reverse reengineering,
Reconstructing, Forward engineering, The economics of reengineering.

Reference Books:

1. Flanton, Pfleeger, “Software Metrics- A Rigorous and Practical Approach”, Thompson Learning
2. Mordechai Ben-menachem/Garry S.Marliss, “Software Quality”, Thompson Learning

3. Roger S. Pressman, “Software Engineering- A Practitioner’s Approach”, TMH

4. Swapna Kishore and Rajesh Naik, “ISO 9001:2000 for Software Organizations”, TMH

Term Work:

Concerned staff members should suitably frame the term work at least 5 assignments based on above
syllabus.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM -1l

Internet Security

Teaching Scheme: Examination Scheme:

Lectures: 4 Hrs./ Week Theory Paper: 100 Marks (03 Hrs.)

Practical: 2 Hrs./ Week Term Work: 25

Unit — | (10 Hrs. 20 Marks)

Security Basics — Define information security as process. Anti virus Software, Accesses controls, smart
cards, biometrics, intrusion detection, policy management Encryption, physical security mechanism.
Type of attacks — assess attacks modification attacks, Denial of services attacks repudiation attacks.

Unit -l (10 Hrs. 20 Marks)



Hackers techniques — Hackers motivations, historical hacking techniques, advanced techniques.
Identification — Malicious code, Method of untargeted hackers, Methods of targeted hacker. Information
security services, confidentiality, integrity, availability, accountability, Understanding of laws of India and
U.S. Understanding privacy, civil issues.

Unit -1l (10 Hrs. 20 Marks)
Policy- importance various policies, creating policy, Deploy policy, using effectively policy. Management
Risk — risk, identification of risk , measure risk

Information security Process. Conduct an assessment, develop policy, implementation of security
conduct training and audit.

Unit — IV (10 Hrs. 20 Marks)
Information security, Best practices administrative, technical security university, make use of 1SO
17799. Firewalls — types configuration, Rule set. Encryption- private key, public key, digital signature,
understand key management, trust in system, Intrusion detection.

Unit-V (10 Hrs. 20 Marks)
Unix security issues, setup a system. User management system management, Windows
2000/windows2003 server issues set up system, manage users ,manage the system, use active
directory.

Reference Books:

1. Roberta Bragg, Mark Rhodes, Keith Strassberg, “Network Security- The complete Reference”, TMH
2. Eric Maiwald , “Network security a Beginner’s guide”

3. Basics of n/w security, firewalls and VPN , PHI

4. Tanenbaum, “Computer Networks”, PHI

Term Work:
Any five lab assignments should be framed by concern staff member based on above syllabus.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM -1l

Industrial Visit / Case Study

Teaching Scheme: - Examination Scheme:
Term Work: 25

EDUCATION TOUR / TECHNICAL VISITS / CASE STUDY AND ITS EVALUATION

1. During (B.E. First Term / Second Term) seventh and / or eighth terms or during vacation
between (B.E. First Term / Second Term) seventh and eighth terms, every student; shall visit
minimum two industries, factories arranged by colleges and accompanied by teachers. There
shall be at least one teacher for a group of 20 students and at least one non-teaching staff
accompanied with the students.

2. The colleges should obtain appropriate certificates of visit from the concerned organizations
just after the visits.



3. Students should submit written report about the visits individually at the end of (B.E. Second
Term) eighth term.

4. The report should contain information about the following points:

(@) The organization - activities of organization and administrative setup technical
personnel and their main duties.

(b) The project | industry brief description with sketches and salient technical information.

(c) The work | processes observed with specification of materials, products, equipments
etc. and role of engineers in that organization.

(d) Suggestions (if any) for improvement in the working of those organizations.

5. The evaluation of the report of technical visits will be made by panel of two teachers appointed
by principal based on following points:

(a) Coverage aspect: All above points should be covered.

(b) Detailed observations: System | Process / Product explained with data, diagram
specifications.

(c) Quality of presentation: Report should be very objective and should consist of clear
and systematic organization of topics and information.

(d) Viva - voce: A viva -voce shall be conducted on the technical visit report by the
teachers to assess the specific knowledge gained by the students for technical
applications.

6. The case study should include the study problem in Computer Engineering branch.

NORTH MAHARASHTRA UNIVERSITY, JALGAON

BE (Information Technology)
(w.e.f. 2008-09)

TERM -1l
Project - Il
Teaching Scheme: Examination Scheme:
Practical: 6 Hrs./ Week Term Work: 100
Oral: 50

1. The Project group in (B.E. first Term) seventh term will continue the project work in (B.E.
Second Term) eighth term and complete project.

2. The group should maintain a logbook of activities. It should have entries related to the work
done, problems faced, solution evolved etc., duly signed by guide.

3. The guides should regularly monitor the progress of the project work.

4. The project work along with project report should be submitted as part of term work in (B.E.
Second Term) eighth term on or before the last day of the (B.E. Second Term) eighth term.

5. Project report must be submitted in the prescribed format only. No variation in the format will be
accepted.

6. Assessment of the project for award of TW marks shall be done by the guide and a
departmental committee (consisting of minimum two teachers with experience more than three
years) as per the guidelines given in the following table.

B) ASSESSMENT OF PROJECT Il TERMWORK (B.E. SECOND TERM)



NAME OF THE PROJECT:
NAME OF THE GUIDE:

Name
of . Assessment by
Students Assessment by guide department
(70%) (30%)
Exam. Grand
Sr. Seat — Total
No No Fabrication Execution Scope/ Evalu |Prese-
/software / f Project C P / Attende- |Tota| _.. -~ |Tota
actual 0 t report U?'Is': nece | at(')g/n) ?é(a)';r; |
rojec ] (] ()
Marks work pro) Y
20 10 20 10 10 70| 10 20 | 30| 100
Sign of Guide Sign. of Committee Members Sign. of H. O. D.

7. The guide should be internal examiner for oral examination (If experience is greater than three
years).

8. The external examiner should be from the related area of the concerned project. He should
have minimum of five years of experience at degree level / industry.

9. The evaluation at final oral examination should be done jointly by the internal and external
examiners.

10. The Project work should be kept in department for one academic year after University
Examination.




NORTH MAHARASHTRA UNIVERSITY,
JALGAON (M.S.)

Second Year Engineering
(Mechanical Engineering)

Faculty of Engineering and Technology

COURSE OUTLINE
SEMESTER - 111

W.EF 2013 -2014



SE Semester - Il

Name of the Course Group Teaching Scheme Evaluation Scheme Credits
Theory | PR | Total
LI:I/W LLrJ/tW mw Total | ISE | ESE | ICA | ESE | Total
Fluid Mechanics D 3 1| - 4| 20| 80|-—- |-- 100 4
Engineering Thermodynamics B 3 [ 3| 20| 80|-—- |- 100 3
Strength of Materials D 3 1] - 4| 20| 80/ -- |- 100 4
Material Science and Metallurgy D 3 I 3| 20| 80--—- |- 100 3
Manufacturing Engineering - D 3 I 31 20| 80/|-- |-- 100 3
Soft Skills - Il C 1] - ) 3 I - 50 | --- 50 2
Engineering thermodynamics-Lab. B ) >3 I 50 | --- 50 1
Fluid Mechanics Lab. D R ) >3 I o5 | 925 50 1
Material Science and Metallurgy Lab. D o >3 I o5 | 925 50 1
Workshop Practice -l D 2 >3 I o5 | 25 50 1
Total 16| 2| 10| 28|100| 400|175| 75| 750 23

ISE: Internal Sessional Examination ESE: End Semester Examination ICA: Internal Continuous Assessment




SE Semester - IV

Name of the Course Group Teaching Scheme Evaluation Scheme Credits
Theory | PR | Total
LI:/W LLrJ/tW IF-)EW Total | ISE | ESE | ICA | ESE | Total
Engineering Mathemathics -1l A 3 1| - 4| 20| 80|-—- |-- 100 4
Theory of Machines - D <} [ . 3| 20| 80|-—- |- 100 3
Applied Thermodynamics D 3 1| - 4| 20| 80-—- |-- 100 4
Basic Electrical Drives and Controls D 3 I 31 20| 80/|-- |-- 100 3
Manufacturing Engineering -I| D 3 I 31 20| 80/|-- |-- 100 3
Machine Drawing Lab. B 1| - 2 3| |- 50 | --- 50 2
Basic Electrical Drives and Controls Lab. | p 2 >3 I 50 | --- 50 1
Applied Thermodynamics Lab. D ) >3 I o5 | 925 50 1
Theory of Machines -1 Lab D ) >3 I o5 | 925 50 1
Workshop Practice- IV D ) >3 I o5 | 925 50 1
Total 16| 2| 10| 28|100| 400|175| 75| 750 23

ISE: Internal Sessional Examination ESE: End Semester Examination ICA: Internal Continuous Assessment




Course Outline

Fluid Mechanics FM

Course Title: Short Title Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year
Course Description: This course introduces undergraduate students to Fluid

Mechanics. The background required includes a sound knowledge of Mathematics
(Calculus), Engineering Mechanics and Physics of first year Level. The course aims at

imparting knowledge of Fluid properties and analysis of forces inside the fluid.

Teaching Scheme:

Hours per Week No. Of Weeks Total Hours Semester Credits
Lecture 3 14 42 4
Tutorial 1 14 14

Examination scheme:
End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks

Purpose of Course: Degree Requirement

Prerequisite Course(s): Mathematics (Calculus) and Engineering Mechanics at first

year level.



Outline of Content: This course contains:

UNIT-1

1. | Fluid properties & Hydrostatic No. of Lectures - 12, Marks: 16

Fluid properties & its definitions, definition of fluid, Viscosity, Bulk
modulus of elasticity, Vapour pressure, Surface tension, Capillarity,
Manometers (No numerical on manometers )

Pascal’s law, Hydrostatic law its derivation

Total pressure & Centre of pressure on vertical, horizontal, inclined,
curved surface its derivation

Concept Of buoyancy & flotation Meta centre, metacentric height its
derivation. Stability, unstability, equilibrium of floating & submerged
body

UNIT-2

2. | FLUID KINEMATICS AND DYNAMICS No. of Lectures - 08, Marks: 16

Types of flow, Definition of steady, Unsteady, Uniform, Non uniform,
Laminar, Turbulent, Compressible, incompressible, rotational, Irrotational
flow, 1D-2D flows, Stream line, Streak line, Path line, concept of Velocity,
potential & stream function flow net (no numerical treatment)

Continuity equation for steady, Unsteady, Uniform, Non uniform,
Compressible incompressible,2D Euler’s equation, Bernoulli’s equation
along a stream line for incompressible flow

Practical applications of Bernoulli’'s equation - Pitot tube, Venturi meter,
Orifice meter.

UNIT-3

3. | VISCOUS AND BOUNDARY LAYER FLOW  No. of Lectures - 08, Marks: 16

a

Introduction to flow of viscous fluid through circular pipes, two parallel
plates derivation

kinetic and momentum energy correction factor (only theory no
numerical)

Power absorbed in viscous flow, viscous resistance to journal bearing,
footstep bearing, collar bearing.

Introduction to boundary layer flow, laminar and turbulent boundary
layer, laminar sub layer, boundary layer thickness, displacement
thickness, momentum thickness, separation of boundary layer. (No
numerical treatment)




UNIT-4

Dimensional analysis and Flow through Pipes
No. of Lectures - 07, Marks: 16

Introduction to dimensional analysis, dimensional homogeneity, methods
a | of dimensional analysis- Rayleigh’s method, Buckingham'’s m-theorem,
dimensionless numbers. ( No numerical treatment)

Loss of energy in pipes, loss of energy due to friction, minor energy
losses, concept of HGL and TEL, flow through syphon, flow trough pipes

b in series or compound pipes, equivalent pipe, parallel pipes, branched
pipes.
c Power transmission through pipes. Water hammer phenomenon (No

numerical on water hammer)

UNIT-5

CENTRIFUGAL AND RECIPROCATING PUMP
No. of Lectures - 07, Marks: 16

Introduction to main parts of centrifugal pump, working & construction
a | of centrifugal pump, types of impellers, types of casings, priming.

Work done on centrifugal pump, various heads and efficiencies of
centrifugal pump, minimum starting speed of a centrifugal pump,
multistage centrifugal pump, principles of similarity applied to
centrifugal pump.

d | Specific speed, NPSH, cavitations in pumps.

Introduction to main parts of Reciprocating pump, construction &
working of Reciprocating pump, classification of Reciprocating pump, slip
of reciprocating pump, air vessels. (No numerical on Reciprocating

pump)




References
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McGraw Hill Education Publishing Company Limited, 2007.
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Course Qutline

Engineering Thermodynamics ET

Course Title Short Title Course Code
Mechanical / Automobile Engineering Second Year Second
Branch Year Semester

Course Description:

The course aims at imparting knowledge of basic Thermodynamics. The background
required includes a sound knowledge of Mathematics (Calculus), Physics and Chemistry at
Higher Secondary Level. The objectives of the course are to understand thermodynamics
concepts, its laws, and their applications and gas/vapor processes.

Hours per Week  No. Of Weeks Total Hours Semester Credits

Lecture 3 14 42 3

Examination scheme:

End semester exam (ESE) 80 Marks Duration : 03 hours
Internal Sessional exam (ISE) 20 Marks 20 Marks
Prerequisite Course(s): Fundamental knowledge of Physics, Chemistry and Engineering

Mathematics.



Outline of Content: This course contains:

1 Introduction to Engineering Thermodynamics
No. of Lectures - 9, Marks: 16
Scope and applications of thermodynamics, System, surroundings,
a boundary, control volume, types of system, unit and dimensions.
b Macrgscopic. and Mic.roscopic view point, Thermodynamic Properties, Path
function, Point function,
State and Equilibrium, Process, Cycle, Quasi-static process and its
¢ | significance.
d Energy, _Flow Energy, Potential energy, Kinetic energy, Heat transfer, sign
convention. Numerical.
e | Work transfer, shaft work, displacement work, power. Numerical.
f | Zeroth law of thermodynamics, temperature, temperature scales
g | Numerical on temperature measurement.
Pressure, Absolute and gauge pressure, simple manometer, Bourdon’s
pressure gauge.
2 First Law of Thermodynamics
No. of Lectures - 8, Marks: 16
a Joule’s experiment, internal energy as a property, 1st law of
thermodynamics
b | First Law applied to closed system undergoing a process/ a cycle, PMM-I
c | Numerical on application of 15t law to closed system.
d | Enthalpy and internal energy of an ideal gas, specific heat, Cv and Cp.
o Principles of conservation of mass and energy, steady state steady flow
process, continuity equation.
f | Steady flow energy equation (SFEE), applications of SFEE.
g | Significance of -[vdP, relation between [Pdv and -[vdP,
h | Numerical on application of 1st law to steady flow systems.
3 Second Law of Thermodynamics
No. of Lectures - 8, Marks: 16
a Limi.tations of First Law, thermal rfes.ervoir, heat engine & its efficiency,
Refrigerator and Heat pump, Coefficient of Performance.
b | Statements of second law, Equivalence of statements of second law, PMM-II
Numerical on application of 2nd law.
d Reversibility and Irreversibility, Causes of irreversibility, Carnot cycle,
Reversed Carnot cycle, their analysis.
e | Carnot theorem, Absolute temperature scale
f | Numerical on Carnot cycle, Carnot theorem and temperature scales.
g | Entropy - Introduction, Law for two isentropic path, Entropy as property,




Clausius theorem. (No numerical)

h

Clausius statement, Clausius inequality, Entropy principle

Properties of Ideal Gases

No

. of Lectures - 8, Marks: 16

Ideal gas, Laws for an ideal gas, Equation of state, Universal gas constant

a Characteristic gas constant, Relation between Cp, Cv and R.
b | Numerical on above syllabus.
Ideal Gas Processes, their presentation on p-v, T-S plane, Analysis for Heat
c | transfer, Work transfer, change in Internal Energy, enthalpy and Entropy -
Isobaric, Isochoric and Isothermal processes.
d | Numerical on above gas processes.
Reversible Adiabatic process, presentation on p-v, T-S plane, Analysis for
e | Heat transfer, Work transfer, and change in Internal Energy, enthalpy and
Entropy.
Reversible Polytropic process, presentation on p-v, T-S plane, Analysis for
f | Heat transfer, Work transfer, and change in Internal Energy, enthalpy and
Entropy.
g | Numerical on above gas processes.
h | Numerical on cyclic gas processes.

Properties of Steam

No

. of Lectures - 8, Marks: 16

Pure substance, Phases of pure substances, Phase change diagrams (p-v, p-

a | T, T-s) for water substance at standard atmospheric pressure, sensible heat
and latent heat of steam.

b Terminology: dry, superheated, wet steam, saturation temperature, critical
point and triple point, use of steam table.

c | Numerical using steam table.

d | Numerical using Mollier diagram.

o Measurement of dryness fraction by using separating and throttling
calorimeter. Numerical.

£ Vapor processes- sketch on P-V, T-S, H-S diagrams, analysis for property
changes, heat and work transfer.

g | Numerical on steam processes

h | Numerical on steam processes




References:

Engineering thermodynamics, P K Nag; Tata McGraw Hill.

Thermodynamics, C P Arora;Tata McGraw Hill.

Fundamentals of classical thermodynamics, G ] Van Wylen, Richard E Sonntag; Wiley.

Engineering thermodynamics, Y V C Rao; Universities Press.

Engineering thermodynamics, ] B Jones and R E Dugan; PHI.

Thermodynamics, 6th Edition, Yunus Cengel and M A Boles; Tata McGraw Hill.

Basic Engineering Thermodynamics, A. Venkatesh; Universities Press.
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Basic Thermodynamics” by Dr. Ganesan, Tata McGraw Hill




Course Outline

Strength of material SOM

Course Title: Short Title Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year
Course Description: This course introduces undergraduate students to Strength of

material. The background required includes a sound knowledge of Mathematics (Calculus),
Engineering Mechanics and Physics of first year Level. The course aims at imparting

knowledge of strength of materials.

Teaching Scheme:

Hours per Week No. Of Weeks Total Hours Semester Credits
Lecture 3 14 42 4
Tutorial 1 14 14

Examination scheme:
End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks

Purpose of Course: Degree Requirement

Prerequisite Course(s): Mathematics (Calculus) and Engineering Mechanics at

First year level.



Outline of Content: This course contains:

UNIT-1
Introduction to Strength of material No. of Lectures - 12, Marks: 16
Concept of stress and strain (linear, lateral, shear and volumetric),Hook’s law, Poisson’s r4
modulus of elasticity, modulus of rigidity, stress-strain diagram for ductile and brittle
a materials, factor of safety and working stress, concept of 3-D stress state, bulk modulus, in
relation Between elastic modulus.
Axial force diagram, stress-strain, deformations in determinate homogeneous and
composite bars of following types.
b | 1) Prismatic
2) Linearly varying
3) Stepped section under concentrated loads and self-weights.
Axial stresses and strain in determinate members -axial stress, strain and deformation
in following indeterminate, homogeneous and composite bars.
¢ | 1) Prismatic
2) Linearly varying
3) Stepped section under concentrated loads, self-weights.
Temperature stresses & strain for Prismatic,
d Linearly varying & composite bars
UNIT-2
PRINCIPLE STRESSES AND STRAINS No. of Lectures - 08,
Marks: 16
a | Introduction to Normal and shear stress on any oblique plane, concept of principle plane.

b

Derivation of expression for principle stresses and planes and plane of max. Shear stress,
position of principle plane and plane of max. Shear,

Graphical solution using Mohr’s circle of stresses.

Combined effect of shear and bending in beams.

Strain energy and impact-concept of stain energy, derivation and use of expression for
deformation of axially loaded members under gradual, sudden and impact loads. Strain
energy due to self-weight.




UNIT-3

SHEAR FORCE AND BENDING MOMENT DIAGRAM No. of Lectures - 07,

Marks: 16

Introduction to different types of beams, different types of supports & loads.

Concept and definition of shear force and bending moment in determinant beams due
to concentrated loads, UDL, UVL and couple.

Relation between SF, BM and intensity of loading, construction of shear force and
bending moment diagram for cantilever, simple and compound beams, defining critical
and maximum value and position of point of contra flexure.

Construction of BMD and load diagram from SFD, Construction of load diagram and
SFD from BMD.

UNIT-4

BENDING STRESSES No. of Lectures - 07, Marks: 16

Theory of simple bending, assumptions in bending theory, Derivation of flexural
formula

Area center and moment of inertia of common cross section (regular section, T-
section, channel section, I-section) with respect to centroidal and parallel axis, bending
stress distribution diagram, moment of resistance and section modulus calculations.

Direct and bending stresses in short column with eccentric point loads, concept of core
section, middle third rule.

Shear stresses: - Concept, derivation of shear stress distribution formula, shear stress
distribution diagram for common cross section, maximum and average shear stresses,
shear connection between flange and web.

UNIT-5

TORSION IN CIRCULAR SHAFTS No. of Lectures - 08, Marks: 16

Stresses, strains and deformations in solid and hollow shafts, homogeneous and
a | composite circular cross-sections subjected to torsion.

Derivation of torsion equation. Stress due to combined torsion, bending and axial
b | force on shafts.

Thin and thick walled pressure vessels: - Stress, strain and deformation in thin wall
seamless cylindrical and spherical vessel due to internal fluid pressure, change in
volume, constants, effects of additional compressible and incompressible fluid
injected under pressure.




REFERENCES

1) Timoshenko, Mechanics of Materials, CBS Publisher &Distributor.

2) Ramamruthum, Strengths of Materials, Dhanpat Rai Publication.

3) Junnarkar & Advi, Mechanics of Structure, Charorar Publication
House, ANAND.

4) Bear &Johnson, Mechanics of Materials.

5) Shigley J.E., Mechanical Engineering Design.



Course Outline

Material Science and Metallurgy MSM
Course Title Short Title Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year

Course Description:

This course provides the introduction of the fundamentals of Material Science and
Metallurgy to undergraduate students. The objective of the course is to understand the
basic principles of material science and metallurgy. It includes mechanical testing to
determine mechanical properties. It also includes various heat treatments, introduction of
furnaces and various engineering materials and their applications.

Teaching Scheme:
Hours per Week No. Of Weeks Total Hours Semester Credits

Lecture 3 14 42 3
Examination scheme:
End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks

Prerequisite Course(s): Fundamental knowledge of Engineering Chemistry and Physics



Outline of Content: This course contains:

1 Nature of Metals and Alloys No of Lect - 8, Marks: 16

Relationship between Structure-Property-Processing-
Performance. Elastic and plastic deformation and its mechanism
i.e. slip and twinning.

b Relation of crystal structure with plastic deformation i.e. effects
of BCC,FCC or HCP structure on plastic deformation.

c Dislocation theory of slippage, strain hardening.

Crystal defects and their effects on plastic deformation i.e.
description of point, line and surface defects.

e Plastic deformation in polycrystalline metals.

Cold working- recovery, recrystllisation, grain growth and hot
f working.

Strengthening mechanisms in metals - solid solution
strengthening, Strain hardening.

h Dispersion and precipitation hardening, phase transformation.

2 Properties of Metals and Testing No of Lect - 8, Marks: 16

Tension test, engineering and true stress-strain curves,
evaluation of properties, ductility, brittleness and toughness.

b Types of engineering stress-strain curve, compression test.

Hardness testings- Brinell hardness Test, Poldi hardness Test,
Rockwell hardness Test, Vickers hardness Test.

Durometers, microhardness. Relation among the various
hardness test and hardness to tensile strength.

e Impact test- charpy and izod impact test.
f Fatigue and creep test.
Non-destructive test of metals-dye penetrant test, magnetic

& particle test.
h Ultrasonic testing, radiography and eddy current testing.
3 Ferrous Metals and its Alloys No of Lect - 8, Marks: 16

a Iron, allotropy, cooling curves and volume changes of iron.

Iron-carbon equilibrium dig., critical temperatures, various phase
reactions, solubility of carbon in iron.



c Microstructures of slowly cooled steels.

d Non - equilibrium of cooling of steels.

e CastlIrons- types like gray cast iron, nodular cast iron.

f Austempered cast iron, white cast iron, malleable C .I.
Effects of various parameters on structure and properties of C.I.

g like carbon equivalent, cooling rate during eutectic reaction and
alloying additions.

h Properties, compositions, applications and specifications of C.I.

4 Heat Treatments No of Lect - 8, Marks: 16
Introduction and principles of heat treatment of steels,
processing heat treatments for steels like full annealing,

a  normalizing, process and stress relief anneal, spheroidization.
Heat treatments for non-ferrous metals.

b Strengthening heat treatments for steels, isothermal
transformation diagram.

c Tempering of martensite, continuous cooling transformations.

d Jominy test for hardenability and its considerations. Quench
media, austempering and martempering.

o Surface hardening of steels- flame, induction , laser and electron
beam hardening

f Pack, gas and liquid carburizing, nitriding ionnitriding.
Heat treatment furnaces and atmospheres, classification of

&  furnaces.

h Heat treatment and energy and controlled atmospheres.

5 Alloy Steels and Advanced Materials No of Lect - 8, Marks: 16

o n T

oQ

Alloy steels - Limitation of plain carbon steels, effects of major
alloying elements in steels.

Classification of alloying elements, examples of alloy steels.
Stainless steels —classification ,heat treatment of stainless steels.
Tool steels-classification, cold work and hot work tool steels.

High speed tool steels , heat treatment of high speed tool steel,
special purpose tool steels.

Introduction of Advanced materials- types and properties of
composite materials.

High temperature materials.
Engineering ceramics.



Reference Books:

9.
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Degarmo’s “Materials and processes in manufacturing”, by ].T. Black,Ronald A.
Kosher, Willey student edition.

“Material Science and Metallurgy for Engineers”, by V.D.Kodgire, Everest Publishing
House. Pune

“Introduction to Engineering Materials”, by B. K. Agrawal, Tata Mcgraw Hill, New
Delhi.

“An Introduction to Physical Metallurgy”, by S.H. Avner, Tata Mcgraw Hill, New
Delhi.

"Fundamentals of modern manufacturing materials, processesand systems” , by
Mikell P. Groover, Wiley student edition, New Delhi.

“Material Science and Metallurgy”, by Parashivamurthy K. I., Pearson Publication
“Material Science and Metallurgy”, by U. C. Jindal, Pearson Publication
“Introduction to Materials Science for Engineers”, by James F. Shackleford &
Madanapalli K. Muralidhara, Pearson Publication

“A textbook of Material Science and Metallurgy”, by O. P. Khanna, Dhanpat Rai
Publication

10. “Metallurgy”, by A.S.Gholap and Dr. M.S. Kulkarni, “Nirali Prakashan.



Course Outline

Manufacturing Engineering-I ME-I
Course Title Short Title Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year

Course Description:

This course provides the basic knowledge of manufacturing processes. Course includes
fundamentals of casting processes, Metal forming processes, Welding and joining
processes, Metal removing processes, Powder metallurgy.

Teaching Scheme:
Hours per Week  No. Of Weeks Total Hours Semester Credits
Lecture 3 14 40 3

Examination scheme:
End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks

Prerequisite Course(s): This course is aimed at introducing the Manufacturing processes to
undergraduate students. The background expected familiar with Workshop Practice I & II.

Outline of Content: This course contains:

1 Fundamental of Casting No. of Lect - 8, Marks: 16
a | Introduction to Casting process
b | Casting terminology
c | Pattern and sand casting
d | Solidification and Molten metal problems
e | Melting furnaces

2 Metal forming processes No. of Lect - 8, Marks: 16
a | Introduction to metal forming processes

b | Rolling processes

Forging processes




d | Extrusion methods

e | Drawing processes

3 Welding and joining processes No. of Lect - 8, Marks: 16

Introduction to welding and joining processes

Welding joints

Fusion welding

Pressure welding

o Q|0 T |

Riveting, Soldering and brazing
4 Metal removing processes No. of Lect - 8, Marks: 16

Introduction to Lathe machine
Lathe Machine operations

T |

Milling machine operations

Drilling operations

Grinding operations

- | [ |0

Finishing operations operations

5 Powder metallurgy No. of Lect - 8, Marks: 16

Introduction to Powder metallurgy

Powder manufacturing process

Powder testing and evaluation

Powder Metal production

o |0 [T

Secondary operations

Reference Books

1.

Materials and processes in manufacturing, ] T Black, Ronald A. Kosher, De Garmos, ,
Wiley student edition

Manufacturing technology, P. N. Rao , vol-I & II McGrow Hill publications

A Textbook of Production Engineering, P. C. Sharma, , S. Chand & Company. Ltd.

A Textbook of Production Technology, P. C. Sharma, S. Chand & Company. Ltd.

Process and Material of Manufacturing, S. Chand Publication. Roy A Lindberg,
prentice Hall of india pvt Itd,

Elements of Workshop Technology Volume I&II, Hajara Choudhari, Bose S.K.
Manufacturing Technology -S. K. Garg- Fire wall media Itd.



8. Fundamental of modern manufacturing, Mikell P groover, Wiely asia student edition
9. Manufacturing process and system, Phillip C Ostawald, jairo Munoz, wiely India.

10. Manufacturing Technology, D.K. Singh, Pearson New Delhi.

11. Manufacturing process Vol-I, H. S. Shah, Pearson New Delhi.

12. Manufacturing Engineering and Technology, Serope Kalpakjian, Pearson New Delhi.

13. Manufacturing Processes, Serope Kalpakjian, Pearson New Delhi.



Course Title

Soft Skills - I11

Soft Skills - II1

COURSE OUTLINE

Short Title

SK-III

Course Code

Course Description: Through this course we have tried to prepare the students for the
industry. Most companies test mathematical and logical ability through an aptitude test.
This subject aims at working on these skills of a student through strategies formulae and

practice exercises.

Lecture

Hours per Week

No. Of Weeks

Total Hours

Semester Credits

1

14

14

2

Prerequisite Course(s): Fundamental knowledge of High School Mathematics.

Soft Skills - I11

Teaching Scheme

Lecture:

1 hour / week

Unit-I: Arithmetic-1

a. Basic Formulae

i.
ii.
iii.
iv.
V.

Divisibility Rules
Speed Maths

Remainder Theorem

COURSE CONTENT

Semester-II1

Examination Scheme

Internal Continuous Assessment (ICA): 50 Marks

Different Types of Numbers

Applications

b. HCF, LCM and Linear Equations

L.

HCF - Successive Division and Prime Factorization Methods

No. of Lect. - 3, Marks: 10




ii. LCM - Successive Division and Prime Factorization Methods
iii. Applications

iv. Linear Equations - Elimination Method

v. Substitution Method

vi. Applications

c. Averages and Mixtures

i. Concept of Average

ii. Faster Ways of Finding It
iii. The Allegation Method
iv. Applications

Unit-1I: Arithmetic-1I No of Lect. - 3, Marks: 10
a. Percentages
i. Concept of Percentage
ii. Working with Percentages
iii. Applications
b. Profit and Loss
i. Difference between Cost and Selling Price
ii. Concept of Profit Percentage and Loss Percentage
iii. Applications
c. Time and Work
i. Basic Time and Work Formula
ii. Relation between Time and Work
iii. Applications
Unit-1II: Arithmetic-III No of Lect. -3, Marks: 10
a. Permutations and Combinations
i. Sum Rule of Disjoint Counting

ii. Product Rule of Counting
iii.  Concept of Factorial



iv.
V.
vi.
vil.
viii.

Permutations

Linear Permutations
Combinations
Circular Permutations
Applications

b. Probability

L.

[

iii.
iv.
V.
Vi.
vil.
viii.

L.

Definition and Laws of Probability
Mutually Exclusive Events
Independent Events

Equally Likely Events
Exhaustive Events
Cards

Dice

Applications

c. Time and Distance

ii.
iii.
iv.

Vi.
Vii.

Unit-IV: Non-Verbal Reasoning

Speed

Conversion Factors for Speed

Average Speed

Moving Bodies - Passing, Crossing and Overtaking
Relative Speed

Boats and Streams

Applications

a. Analogies

i. Examples
ii. Applications

b. Classification

i. Examples

il

Applications

c. Sequences

No of Lect. 2,

Marks: 10



i. Examples
ii. Applications

Unit-V: Analytical Reasoning No of Lect. - 3, Marks: 10
a. Analytical Puzzles

i. Classification Puzzles
ii. Ordering Puzzles

iii. Assignment Puzzles
iv. Applications

b. Letter and Number Series

i. Different Types of Letter Series
ii. Different Types of Number Series
iii. Mixed Series

c. Coding and Decoding

i. Letter Coding
ii. Number Coding
iii. Mixed Coding
iv. Odd Man Out
v. Applications

Guide lines for ICA:
ICA will be based on credit tests and assignments submitted by the student in the form of
journal.

Reference Books:

1. R.S.Aggarwal, “Quantitative Aptitude”, S. Chand Publication, New Delhi, 2012.

2. R.S. Aggarwal, “A Modern Approach to Verbal Reasoning”, S. Chand Publication,
New Delhi, 2012.

3. R. S. Aggarwal, “A Modern Approach to Non-Verbal Reasoning”, S. Chand
Publication, New Delhi, 2012.



Lab - Course Outline

Engineering Thermodynamics Lab ET Lab

Course Title Short Title & Course Code
Mechanical / Automobile Engineering Second Year Second
Branch Year Semester

Course Description:
This lab includes performance and study practical related to Engineering Thermodynamics.

Hours per Week  No. of Weeks Total Hours Semester Credits
Laboratory 2 14 28 1
Total Semester Credits: 1

Evaluation Scheme:

Internal Continuous Assessment (ICA) 50 Marks

Prerequisite Course(s): 11t Physics, 12t Physics



Outline of Content:

This practical contains

Any EIGHT of the following performance practical

01

Study and Demonstration of Pressure measuring devices.

Study the principle, construction and working of pressure measurement
devices.

Demonstrate construction and working of pressure measurement devices
practically.

Student Activity: Discuss relative merits and demerits of above devices.

02

Study and Demonstration of Temperature measuring devices.

Study the principle, construction and working of Temperature measuring
devices.

Demonstrate construction and working of Temperature measuring devices
practically.

Student Activity: Discuss relative merits and demerits of above devices.

03

Study and Demonstration of Centrifugal Pump.

Study the principle, construction and working of Centrifugal Pump.
Demonstrate construction and working of Centrifugal Pump practically.
Student Activity: Discuss application of 1stlaw to Centrifugal Pump.

04

Study and Demonstration of Joule’s paddle wheel experiment.
Study the Joule’s paddle wheel experiment.

Demonstrate of Joule’s paddle wheel experiment practically.

Student Activity: Discuss conclusion of Joule’s paddle wheel experiment.

05

Determination of Dryness fraction using separating throttling
calorimeter.

Study the separating throttling calorimeter.

Demonstrate of construction, working and determination of dryness fraction
using separating throttling calorimeter practically.

Student Activity: Discuss merits and demerits of separating throttling
calorimeter

06

Determination and Verification of SFEE for Nozzle.

Study application of SFEE to nozzle.

Demonstrate of application of steady flow energy equation to nozzle
practically.

Student Activity: Verify SFEE using nozzle.

07

Determination of actual Coefficient of performance of House hold
refrigerator.

Study 2nd Jaw of thermodynamics using house hold refrigerator.

Demonstrate of application of 2rd Jaw to house hold refrigerator practically.
Student Activity: Verify second law using house hold refrigerator.




08 | Numerical Assignment on Unit III (Minimum five Problems)

09 | Numerical Assignment on Unit IV. (Minimum five Problems)

Numerical Assignment using steam table/Mollier chart on Unit V.

10 (Minimum five Problems)

Note: any EIGHT practical from Engineering Thermodynamics Lab shall be
conducted during 14 weeks available during semester.

Guide lines for ICA:-
ICA will be based on practical assignments submitted by the student in the form of journal.
Evaluation will be based on paper work.



Lab - Course Outline

Fluid Mechanics FM
Course Title Short Title & Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year

Course Description:

This lab includes different fluid mechanics practical’s .The course aims at imparting

knowledge of Fluid properties and analysis of forces inside the fluid.

Teaching Scheme:

Hours per Week No. of Weeks Total Hours Semester Credits

Laboratory 2 14 28 1
Evaluation Scheme:

Internal Continuous Assessment (ICA) 25 Marks 50 Marks

End Semester exam (ESE) ( Practical) 25 Marks

Prerequisite Course(s): The background required includes a sound knowledge of

Mathematics (Calculus), Engineering Mechanics and Physics of first year Level.



Outline of Content: This course contains

. Experiment on Red wood viscometer

. Experiment on Reynolds’s apparatus

. Experiment on Bernoulli’s theorem

. Experiment on flow measurement by orifice meter

. Experiment on flow measurement by venturi meter

. Experiment on determination of metacentric height of a floating body
. Trial on centrifugal pumps

. Experiment on determination of major and minor losses for flow through pipes
. Study of sharp edged circular orifice / mouthpieces

10. Study of velocity distribution in boundary layer and its thickness.
11. Study of Manometers.

OO UTLH WDN -

Note: Lab file should contain at list EIGHT experiments from above mentioned list.

ESE (Practical Examination)
e The Practical Examination will comprise of performing the experiment and viva on the
Practical’s.



Lab - Course Outline

Material Science and metallurgy MSM LAB
Course Title Short Title & Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year

Course Description:

This lab includes the practicals related to different testing machines. It also includes

preparation and study of different microstructures and introduction of furnace.

Teaching Scheme:

Hours per Week  No. of Weeks Total Hours Semester Credits
Laboratory 2 14 28 1

Evaluation Scheme:

Internal Continuous Assessment (ICA) 25 Marks

End Semester exam (ESE) ORAL 25 Marks

Prerequisite Course(s): Engineering Chemistry and Engineering Physics



Outline of Content:
This practical contains

S.

e

Group A

Tensile test, to compare tensile strength, yield point and ductility of three
metallic materials.

Brinell or Poldi hardness test on steel, cast iron, brass.

Vickers hardness test on steel, cast iron, brass.

Rockwell and Rockwell superficial hardness measurement.

[zod or Charpy impact test to compare impact values of cast iron and mild steel
or alluminium and brass.

Erichsen Cupping Test

N (o U1 (R wN| = |2

Measurement Non-destructive tests: Dye penetrant test, Magnetic particle
testing, ultrasonic testing ,eddy current test.(any two)

S. No.

Group B

8

Micro Specimen Preparation and use of metallurgical microscope

9

Study and drawing microstructure of mild steel, medium carbon, eutectoid
steel, hypereutectoid steel .

10

Demonstration of Annealing,Normalising and Hardening of medium carbon
steel specimens and measurements of hardness and drawing icrostructures.

11

Jominy Hardenability test.

12

Study and drawing microstructure of white, malleable, gray and ductile cast
iron or any four non-ferrous metals.

13

Observe and record the microstructures of heat affected zones of fusion welded
joint.

Note: The student should maintain a journal keeping record of any four experiments
from group A and group B each.

Guide lines for ESE:-

ESE will be based on practical assignments submitted by the student in the form of journal.

Evaluation will be based on paper work.




Lab - Course Outline

Workshop Practice III WP-III
Course Title Short Title & Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year

Course Description:

Workshop Practice IIl covers the basic knowledge and practices on conventional lathe
machine in machine shop I (Turning shop), various welding joints and welding processes in
welding shop, pattern making practices in carpentry shop and casting practices in foundry

shop in order to improve the practical skill of students in different workshops.

Teaching Scheme:

Hours per Week No. of Weeks Total Hours Semester Credits
Laboratory 2 14 28 1

Evaluation Scheme:

Internal Continuous Assessment (ICA) 25 Marks

End Semester exam (ESE) (ORAL ) 25 Marks

Prerequisite Course(s): WP-I, WP-II, Engineering Drawing, Engineering Materials.



Outline of Content:
This practical contains

1. Carpentry shop
Preparation and manufacturing of solid wooden pattern for foundry shop involving Wood
Turing lathe machine.

2. Foundry Shop
Mould making Practice: Preparation of mould of above pattern, casting from this mould.
Actual weight calculation, yield & casting of item should be performed.

3. Welding Shop
One job on welding (fabrication) preparing a component comprising welding joints such as
shoe rack, book rack, stands for flower pots, house hold applications, stools etc.(Group of 4

to 5 Students)

4. Machine shop-I (Turning Shop)
One job (by each Student) consisting of Turning, Thread Cutting (Internal, External),
Facing, Plain turning, Taper turning, Step Turning, chamfering, Grooving, Drilling, boring,
Reaming, Knurling etc. operations.

Note:
1. Candidates are required to finish the job to the following limits

Machine Shop: + 0.5mm or -0.5mm
CNC Machine: +0.01mm or -0.01lmm
2. Workshop book to be submitted comprising of Job drawing, process sheet for a
given job along with the sketches of tools used for operations.
3. CNC Programming restricted to class only.
Reference Books:
1. Element of Workshop Technology Volume I and Il -Hajara Chaudhary and Bose S.K., Asia
Publishing House.
2. Production Technology Volume I and II -P.N.Rao, Tata McGraw Hill Publication.
3. Production Technology- R.K.Jain, Khanna Publications.
4. Production Technology- P.C.Sharma, Khanna Publication.
5. Workshop Technology-Chapman W.A]., ELBS Publication.
6. Production Technology- HMT, Tata McGraw Hill Publication.



Course Qutline

Engineering Mathematics-III EM-III
Course Title Short Title Course Code

Course Description:

This course provides the elementary level knowledge of Linear Differential Equations,
Transforms, Statistics and Probability Distributions. Course includes solution of nth order
linear differential equations, solution of one and two dimensional heat equation, Laplace
transform, Fourier transform, and probability distribution and basic of vector
differentiation.

Hours per Week  No. Of Weeks Total Hours Semester Credits
Lecture 3 14 40 4
Tutorial 1 1 14 14 14 14

Examination scheme:
End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks 20 Marks

Prerequisite Course(s): Engineering Mathematics-1, Engineering Mathematics-II.



Outline of Content: This course contains:

1. | Linear Differential Equations No of Lect - 8, Marks:
16
Introduction to nth order Linear Differential Equation, Auxiliary Equation,
a Complimentary Functions
b | Solution of nth order L.D.E using General Method
¢ | Particular Integral using short cut Methods
d | Solution of 2nd order L.D.E using Variation Parameter Methods
e | Solution of Cauchy’s D.E.
f |Solution of Legendre’s D.E

2. | Applications of Linear Differential Equations and Partial Differential equations

No of Lect - 8, Marks:
16

a | Mathematical Model of mass spring system and its solution

Introduction to One Dimensional Heat Flow equation and its solution using method of

b separation of variables
Introduction to Two Dimensional Heat Flow equation and its solution using method
€| of separation of variables
3. | Laplace Transform No of Lect - 8,
Marks: 16
a Definition of Laplace Transform, Existence of Laplace Transform, Laplace Transform

of standard Functions.
b | Theorems and properties of Laplace transform and its use.

Inverse Laplace Transform of standard functions.

(@]

d | Properties of Inverse Laplace Transform and its use.

e |Laplace Transform of Unit Step Functions.

f Solution of Differential equations using Laplace Transform .




Statistics and Probability distributions No of Lect - 8, Marks:
16

a | Variation.

Moments, Skewness and Kurtosis.

c | Correlation and Regression.

d | Introduction to Binomial, Poisson’s Distributions

Introduction to Normal Distributions

Fourier Transform and Vector Differentiation No of Lect - 8, Marks: 16

a | Fourier Sine Transform and their inverse.

Gradient of Scalar point function.

¢ | Directional Derivatives of scalar point functions

d | Divergence and curl of vector field

Solenoidal and Irrotational vecor fields

Reference Books:

1.

H.K. Dass - Advanced Engineering Mathematics (S. Chand Publication) New Delhi,
2008.

Erwin Kreyszig - Advanced Engineering Mathematics (Wiley Eastern Ltd.) Tenth
Edition.

B.S. Grewal - Higher Engineering Mathematics, Khanna Publication, Delhi, 42nd
Edition,2012.

Wylie C.R. & Barrett - Advanced Engineering Mathematics - Mc Graw Hill, 6th
Revised edition ,1995.

B.V. Raman - Engineering Mathematics - Tata Mc- Graw - Hill, 2007.

A Text Book of Engineering Mathematics, By N. P. Bali, Laxmi Publication,2004 .

Introduction to Mean, Mode, Median standard deviation, Variance, Coefficient of

Introduction to Fourier Integral theorem Fourier Transforms, Fourier Cosine Transforms,




Course Outline

Theory of Machines-I TOM-I
Course Title Short Title Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year

Course Description:

This course provides the elementary level knowledge of Theory of Machines. Course
includes introduction to kinematics of machines and mechanisms, various methods of
velocity and acceleration analysis of plane mechanisms. Friction and friction devices are
also included in the syllabus. One unit on belt, rope and chain drives cover the necessary

details of these power transmitting devices.

Teaching Scheme:
Hours per Week  No. Of Weeks Total Hours Semester Credits
Lecture 3 14 42 3

Examination scheme:
End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks

Prerequisite Course(s): Knowledge of vector algebra and Engineering Mechanics.



Outline of Content:

This course contains:

1 Simple Mechanisms No. of Lectures - 9, Marks: 16

Introduction, Kinematics, Kinetics, Static & Dynamics, Machine, Kinematic
a | link or element, Type of links, Structure, Difference Between a Machine and a

structure, Types of Constrained Motions, Classification of Kinematic Pairs.

Kinematic Chain, Types of Joints in a Chain, Types of Kinematic Chains,

Mechanism, Number of Degrees of Freedom for Plane Mechanisms,

b Application of Kutzbach Criterion to Plane Mechanisms, Grubler's Criterion
for Plane Mechanisms.
Inversion of Mechanism, Four Bar Chain or Quadric Cycle Chain, Inversions
. of Four Bar Chain, Single Slider Crank Chain, Inversions of Single Slider

Crank Chain, Double Slider Crank Chain, Inversions of Double Slider Crank

Chain(no numerical treatment)

Introduction, Relative & Absolute velocity, Velocity of a point on a link by
d | Instantaneous Centre of Rotation ( ICR) method, Properties of ICR, Location

of ICRs, Space and Body Centrodes

Kennedy’s or Three Centers in Line Theorem, ICR method for different

Mechanisms

Relative Velocity Method, Relative Velocity of Two Bodies Moving in
Straight Lines, Motion of a Link, Velocity of a Point on a Link by Relative
f | Velocity Method, Velocities in a Four bar mechanism, Slider Crank
Mechanism & other inversions, Rubbing Velocity at a Pin Joint, Mechanical

Advantage

2 Acceleration in Mechanisms No. of Lectures - 8, Marks: 16

Introduction to Linear, Angular, Centripetal, Tangential acceleration,

Acceleration Diagram for a Link, Acceleration of a Point on a Link,




Acceleration in the Four bar Mechanisms

b | Acceleration in the Slider Crank Mechanism and other inversions
Introduction to Coriolis Component of Acceleration, magnitude and

‘ direction, Coriolis Component of Acceleration for different mechanisms

d | Klien's Construction, different cases of slider crank mechanisms

Inertia Forces in Reciprocating Parts No. of Lectures - 8, Marks: 16

Introduction, D-Alembert’s Principle, Analytical Method for Velocity and

: Acceleration, Forces on the Reciprocating Parts of an Engine
Equivalent Dynamical System, Determination of Equivalent Dynamical
b | System of Two Masses by Analytical Method, Correction Couple, Analytical
Method for Inertia Torque
Mechanisms with Lower Pairs, Pantograph, Straight Line Mechanism,
‘ Approximate Straight Line Motion Mechanisms, Steering Gear Mechanism
d | Universal or Hooke’s Joint, Double Hooke’s Joint
Friction No of Lectures - 9, Marks: 16
Introduction, Types of Friction, Friction Between Lubricated Surfaces,
Limiting Friction, Laws of Solid Friction, Laws of Fluid Friction, Coefficient
: of Friction, Limiting Angle of Friction, Angle of Repose, Friction of a Body
Lying on a Rough Inclined Plane, Efficiency of Inclined Plane
Screw friction, Terminology of screw, Screw Jack, Torque requirements,
b Efficiency, Friction of a V-thread
Friction in Journal Bearing- Friction Circle, Friction of Pivot and Collar
c | Bearing, Flat Pivot Bearing, Conical Pivot Bearing, Trapezoidal or Truncated
Conical Pivot Bearing, Flat Collar Bearing
q Friction Clutches, Single Disc or Plate Clutch, Multiple Disc Clutch, Cone

Clutch, Centrifugal Clutch

Belt, Rope and Chain Drives No. of Lectures - 8, Marks: 16




Introduction, Selection of a Belt Drive, Types of Belt Drives, Types of Belts,
a | Material used for Belts, Types of Flat Belt Drives, Velocity Ratio, Slip of Belt,
Creep of Belt

Length of an Open Belt Drive and Cross Belt Drive, Power Transmitted,
b | Ratio of Driving Tensions, Angle of Contact, Centrifugal Tension, Condition

For the Transmission of Maximum Power, Initial Tension

V-belt drive, Advantages and Disadvantages, Driving Tensions for V-
c | belt,Rope Drive, Fiber Ropes, Advantages, Sheave for Fiber Ropes, Wire
Ropes

Chain Drives, Kinematic of Chain Drive, Classification, Advantages and
d | Disadvantages, Terminology, Chain Speed and Angular Velocity of Sprocket,
Length of Chain

Reference Books:

o 1ok W N

9.

Theory of Machines, S. S. Rattan, Tata McGraw Hill, New Delhi.
Theory of Mechanisms & Machines, Jagdish Lal, Metropolitan Book Co.
Theory of Machines, Longman’s Green & Co., London.
Theory of Machines, W. G. Green, Blackie & Sons, London
Theory of Machines, V.P. Singh, Dhanpat Rai & Co.
Theory of Machines and Mechanisms, Shigley, ].E and Uicker, ].J, McGraw-
Hill International Book Co.
Mechanisms and Machines theory, Rao J.S. and Dukkipati R.V, Wiley
Eastern Ltd.
The Theory of Machines through solved problems by J.S.Rao. New age international
publishers.
A text book of Theory of Machines by Dr.R.K.Bansal. Laxmi Publications (P) Ltd.

10. Theory of Machines by Sadhu Singh, Pearson Publication




Course Outline

Applied Thermodynamics AT

Course Title Short Title Course Code
Mechanical/Automobile Engineering Second Year Second
Branch Year Semester

Course Description:

This course imparts knowledge of Applied Thermodynamics to undergraduate students.
The background required includes a sound knowledge of course in Engineering
Thermodynamics and use of Steam tables. The objectives of the course are to understand
various real-life applications of basic Thermodynamics including Reciprocating and rotary
Air compressors, Boilers, Steam power plant, etc.

Teaching Scheme:

Hours per Week  No. Of Weeks Total Hours Semester Credits
Lecture 3 14 42 4
Tutorial 1 14 14

Examination scheme:
End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks 20 Marks

Prerequisite Course(s):

Fundamental knowledge of Physics and Engineering Thermodynamics.



Outline of Content: This course contains

1 | Boiler and Boiler Performance No. of Lectures - 8, Marks: 16
Steam Power Plant layout, Classification and selection of boilers, Stocker fired
: boiler.
Modern boilers with various fossil fuels, IBR act, Energy conservation
b opportunities, waste heat recovery boiler.
Boiler performance - Equivalent evaporation, boiler efficiency (direct and
‘ indirect Method).
d | Numerical on boiler performance.
e | Heat balance for a boiler.
f | Numerical on boiler Heat balance.
Boiler Draught, Natural & Artificial draught, losses, Condition for maximum
8 discharge through chimney.
h | Numerical on draught.
2 | Vapor Power Cycle and Steam Condenser No. of Lectures - 8, Marks: 16
Fundamentals of Vapor Processes, Steam power cycles- Carnot Cycle, Rankine
: cycle.
Analysis of Rankine cycle for work ratio, efficiency, Power output, specific
b steam consumption, heat rate. Comparison of Rankine and Carnot cycle.
c | Numerical on Rankine cycle
Methods to improve Rankine cycle efficiency - Regeneration, Reheating, Co-
d generation. (Elementary treatment)
e | Numerical on reheat Rankine cycle, regenerative Rankine cycle.
Condenser, classification of condenser, Necessity of condenser, Vacuum
f | measurement, Condenser efficiency, Vacuum efficiency, Calculation of cooling
water required.
g | Air leakage and its effect on condenser performance, Air extraction pump,




cooling towers.

h | Numerical on condenser performance.

Compressible Flow and Steam Nozzle No. of Lectures - 8, Marks: 16

a | Compressible fluid flow, Static and Stagnation properties, numerical.

b | Sonic velocity, Mach number, type of nozzles and diffusers.
One dimensional steady isentropic flow through nozzles and diffusers, Critical

‘ pressure ratio, maximum discharge, choked flow.

d | Numerical on flow through nozzles and diffusers.

e | Effect of variation in back pressure on nozzle characteristics, Effect of friction
and nozzle Efficiency.

f | Numerical on Effect of friction and nozzle Efficiency.

g | Super saturated flow, Fanno line, Rayleigh lines (No numerical).

h | Normal and oblique shock losses. (No numerical)

Reciprocating Air Compressor No. of Lectures - 8, Marks: 16
Introduction, use of compressed air, terminology used in compressor,

: Classification of compressors.
Construction and working of single stage compressor, Thermodynamic analysis

b | of reciprocating air compressor without clearance volume, Isothermal
Efficiency, Double acting Compressor.

c | Numerical of reciprocating air compressor without clearance.

d | Effect of clearance, analysis of reciprocating air compressor with clearance
volume, volumetric efficiency, FAD, Actual Indicator diagram.

e | Numerical of reciprocating air compressor with clearance.

f | Improvements in volumetric efficiency, multistage compression, Condition for
minimum work of compression, Intercooler, after cooler, heat rejected.

g | Numerical on reciprocating air compressor.

h | Numerical on reciprocating air compressor.




5 | Rotary air Compressor No. of Lectures - 7, Marks: 16

Introduction, classification of rotary compressors; construction, working,

analysis and application of roots blower.

b | Construction, working, analysis and application of vane type compressor

c | Construction, working, analysis and application of screw type compressor

d | Introduction, classification of fans and blowers, Fan characteristics.

e | Construction and working of centrifugal fan and axial flow fan.

f | Numerical only on fan.

g | Numerical only on fan.

References:

Thermodynamics: an Engineering Approach, Y A Cengel and M A Boles, Tata
McGraw Hill.

Applied Thermodynamics for Engineering Technologists, T. D. Eastop and A.

McConkey, Pearson Education India

3 | Power Plant Engineering, P K Nag, Tata McGraw Hill.

4 | Power Plant Technology, M. M. El-Wakil, Tata McGraw Hill.

5 | Thermal Engineering, R K Rajput, Laxmi Publication New Delhi.

Steam & Gas Turbines & Power Plant Engineering, R. Yadav, Central Publishing
House, Allahabad

7 | Engineering Thermodynamics, P.K. Nag, Tata McGraw Hill

Course in Thermal Engineering, C. P. Kothandaraman, Domkundwar,

Domkundwar S, Dhanpat Rai & Company (P) Limited.




Course Outline

Basic Electrical Drives & Controls BEDC
Course Title Short Title Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year

Course Description:

This course provides the elementary level knowledge of Basic Electrical Drives & Controls.
Course includes introduction to Electric power measurement, Electric Energy
measurement, [llumination = DC Machines. The course also introduces students to concept
of Single phase & three phase transformers & Three Phase Induction Motor, Single phase
Induction motors & Synchronous Generator, Special purpose machines, Sensors, Robotics,
DAS and Relays.

Teaching Scheme:
Hours per Week  No. Of Weeks Total Hours Semester Credits
Lecture 3 14 42 3

Examination scheme:

End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks

Prerequisite Course(s): Elements of Electrical and Electronics Engineering



Outline of Content: This course contains:

1 Electric power measurement, Electric Energy measurement,
INlumination No of Lect - 8, Marks: 16
a | Three phase power measurement by single watt meter method,
two Watt meter method, three watt meter method.
b | Effect of load power factor on wattmeter reading. Measurement
of reactive power by one wattmeter method.
c | Single phase energy meter (construction and working).
c | Various term related to illumination, types
d | Requirement of good lighting scheme, special purpose lighting.
2 DC Machines,Special purpose machines
No of Lect - 9, Marks: 16
a | Constructional, Working principle of D.C.generator, Types of D.C.
generator EMF Equation of D.C. Generator (Theoretical concept
only).
b | Working principle of D.C.Motor, back EMF, EMF Equation Types
of D.C.Motor, and torque equation for D.C.Motor.
¢ | Characteristics of Shunt, series, compound motors, methods for
speed control of D.C. Shunt and series motor & applications of DC
motor.
d | Explain the necessity of starter and types.
e | Principle, working and application of stepper motor, servo motor.
3 Single phase & Three phase transformers & Three Phase
Induction Motor No of Lect - 9, Marks: 16
a | Working Principle & Construction of Single phase transformer &

derive EMF equation. Efficiency of Transformers & condition for
maximum efficiency of Transformer

Types of Transformer connection star / star, delta / delta, star /
delta, delta / star connections, V-V and Scott connections.

Constructional features of induction motor and Working
principle of three phase induction motor, types

Define slip and derive torque equation, explain torque slip
characteristics, power stages

Explain different types of starters and applications of induction
motors.




References:

Single phase Induction motors & Synchronous Generator
No of Lect - 8 Marks: 16

a | Principle of operation, types, and applications.

b | Constructional features (Salient and Non-salient) of alternators
and principle of operation.

c | Pitch Factor or Chording Factor & Distribution Factor or winding
factors, EMF equation.

d | Alternator on load, concept of synchronous reactance and
impedance, Phaser diagram of loaded alternator.

e | Voltage regulation of alternator by Direct loading method and
synchronous impedance method.

Sensors, Robotics,DAS and Relays
No of Lect - 8, Marks: 16

a | Proximity sensors, Light sensors,

b | Hall effect sensors, Ultrasonic sensors.

Robotics, Block diagram and operation of Data acquisition
system.

d | Electromechanical control relays, solid state relays, Timing and
Latching relays.

B L Theraja and A K Theraja, “A Text book of Electrical Technology- Vol-
I",
S. Chand, 15" Edition, 2001

B L Theraja and A K Theraja, “A Text book of Electrical Technology- Vol-
II",
S. Chand, 15" Edition, 2001

Ashfaq Husain, Fundamental of Electrical Engineering,Dhanpat Rai & co.

Electrical machines D P Kothari and I ] Nagrath, Tata McGraw Hill,
Third Edition

Electrical Machinery S.K. Bhattacharya TTTI Chandigad

Electrical Technology Edward Hughes Pearson Education

Art and Science of Utilization of Electrical Energy H Pratap Dhanpat Rai
and Co, Third Edition




Course Outline

Manufacturing Engineering-II ME-II
Course Title Short Title Course Code
Branch - Mechanical / Automobile Engineering Year - Second Year

Course Description:

This course provides the basic knowledge of Advance manufacturing processes. Course
includes fundamentals of metal cutting, Design of jigs and fixtures, Sheet metal working,
Gear manufacturing and CNC machine, Unconventional machining processes.

Teaching Scheme:
Hours per Week  No. Of Weeks Total Hours Semester Credits
Lecture 3 14 40 3

Examination scheme:
End semester exam (ESE) 80 Marks Duration : 03 hours

Internal Sessional exam (ISE) 20 Marks

Prerequisite Course(s): This course is aimed at introducing the Manufacturing processes to
undergraduate students. The background expected familiar with Workshop Practice I & II
and Manufacturing Engineering-1.



Outline of Content: This course contains:

1 Theory of metal cutting No. of Lect - 8, Marks: 16
a | Introduction to single point cutting tool
b | Angle & forces of single point cutting tool
c | Tool life & Tool wear
d | Measurement of cutting forces
e | Cutting power
2 Design of jigs and fixtures No. of Lect - 8, Marks: 16
a | Introduction to jigs and fixtures
b | Design principle
¢ | Clamping
d | Drill bushes
e | Fixtures

3 Sheet metal working

No. of Lect - 8, Marks: 16

a | Introduction to press tools

b | Design of dies

¢ | Selection of die and presses

4 Gear manufacturing and CNC machine No. of Lect - 8, Marks: 16
a | Introduction to broaching
b | Gear manufacturing
c Introduction to Numerical controls and machine centers
5 Unconventional machining processes No. of Lect - 8, Marks: 16
a | Mechanical Processes
b | Thermal processes
¢ | Electrochemical machining
d | Electric discharge machining

Reference Books:

1. Workshop technology - Raghuwanshi vol-1 &2, Dhanpatrai, New delhi.

2. Workshop technology - Hajra Choudhary vol-1 &2, Media promoters, Mumbai

3. Plastic technology- W.]. Patton




4. Manufacturing technology (Foundary forming & welding) P. N. Rao, McGraw Hill
publications, New Delhi

5. Manufacturing science- Ghosh and Malik

6. P.C.Sharma, A Textbook of Production Engineering by - S. Chand & Company. Ltd.
7. P.C.Sharma, A Textbook of Production Technology by - S. Chand & Company. Ltd.
8. Production Technology- R K Jain, Khanna, publication.

9. Materials and processes in manufacturing, ] T Black, Ronald A. Kosher, DeGarmos,
Wiley student edition

10. Fundamental of modern manufacturing , Mikell P groover, , Wiely asia student
edition

11. Manufacturing process and system , Phillip C Ostawald, jairo Munoz, , wiely india

12. Manufacturing Technology, D.K. Singh, Pearson New Delhi.

13. Manufacturing process Vol-I, H. S. Shah, Pearson New Delhi.

14. Manufacturing Engineering and Technology, Serope Kalpakjian, Pearson New Delhi.

15. Manufacturing Processes, Serope Kalpakjian, Pearson New Delhi.



Course Outline

Machine Drawing MD
Course Title Short Title & Course Code
Branch - Mechanical Engineering Year - Second Year

Course Description:

This course provides the elementary level knowledge of Machine Drawing. Course includes
introduction to machine drawing, dimensioning, elements of production drawing, types of
fits, surface roughness, conventional representation of machine components, riveted joints
and welded joints. The course also introduces students to study sequences of preparing the

assembly drawing and bill of materials.

Teaching Scheme:
Hours per Week No. of Weeks Total Hours
Lecture 1 14 14

Prerequisite Course(s): Knowledge of Engineering Graphics



Outline of Content:

This course contains:

1 | Introduction to Machine Drawing No. of Lectures - 1
Introduction to Machine Drawing, Types of Machine Drawing, Sheet layout and
Sketching - Sheet layout - Sheet sizes, Margin, Border lines, Title block , Scale
and Scale drawing , Sketching and its materials.

2 | Dimensioning No. of Lectures - 1
Dimensioning terms and notations, General rules for dimensioning, placing of
dimensions, methods of dimensioning common features such as
diameters,radii,position of holes, curved surfaces, key way, taper features, etc.

3 | Assembly Drawing No. of Lectures - 3
Introduction, Types of Assembly drawing, Accepted norms to be observed for
assembly drawing, Sequences of preparing the assembly drawing, Bill of
materials.

4 | Elements of Production Drawing No of Lectures - 2
Introduction to Geometric tolerances and Dimensional tolerances,
Representation of Geometric tolerances and Dimensional tolerances on a
drawing.

5 | Fits No. of Lectures - 2
The Indian standard system of limits and fits, Types of fits, Selection of fits, Hole
basis system and Shaft basis system.

6 | Surface Roughness No. of Lectures - 2
Terminology for surface roughness, Machining symbols, Roughness symbols,
values, and grades recommended by BIS, Representation of Surface Roughness
on drawing.

7 | Conventional Representation of machine Components No. of Lectures - 1
Screw Threads, springs, Gears, Bearings, etc.

8 | Riveted joints and Welded joints No. of Lectures - 2




Introduction to Riveting, Forms and proportion of rivet heads, Types of riveted

joints, Introduction to welded joints, Representation of welded joints.

Reference Books:
1. Machine Drawing, N. D. Bhatt, Chorotar Publishing House, Anand, India.
2. Mechanical Engineering Design, J. E. Shingle & C. R. Mischke,Tata McGraw Hill
Publications, New Delhi.
3. Machine Drawing, N. Sidheswar & Kannaiah, Tata McGraw Hill Publications, New
Delhi.

4. Machine Drawing, N. D. Junnarkar, Pearson Education.



Lab Course Qutline

Machine Drawing Lab MD LAB
Course Title Short Title & Course Code
Branch - Mechanical Engineering Year - Second Year

Course Description:

This lab includes drawing she