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B.E.EEE Degree Programme - 2018-19

VISION

Transforming the individuals into globally competent electrical engineers to fulfill the
technological needs of the society.

MISSION
Establishing world class infrastructure in Electrical Engineering.

Enhancing the knowledge of the faculty in cutting edge technologies through continuous
improvement programmes.

Providing well balanced curriculum in graduate, postgraduate and doctoral programmes.

Adopting innovative content delivery, assessment and continuous improvement methods to
achieve desired outcomes.

Facilitating industry institution interaction in teaching & learning, consultancy and research
activities to accomplish the technological needs of the society.

Encouraging the faculty and students to carry out innovative research work.
Practicing ethical standards by the faculty and students.

Motivating the students for active participation in co-curricular and extracurricular activities.

Specialization in B.E. EEE Degree Programme
e Electrical Energy Systems
¢ Analog & Digital Electronic Systems
e Control & Automation

e Power Electronics & Drives

Programme Educational Objectives (PEO’s)

PEO1: Graduates of the programme will have successful career in chosen technical or
professional fields.

PEO2: Graduates of the programme will have technical competency in solving challenging
societal tasks in ethical and economical manner.

PEO3: Graduates of the programme will reveal lifelong learning and team work in their
chosen profession.
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Programme Outcomes (POs) for B.E. Electrical and Electronics Engineering

After the successful completion of the B.E. Electrical and Electronics Engineering degree
programme, the students should be able to:

PO1 Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO2 Problem analysis: Identify, formulate, research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

PO3 Design/development of solutions: Design solutions for complex engineering
problems and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO4 Conduct investigations of complex problems: The problems:

o that cannot be solved by straightforward application of knowledge, theories and
techniques applicable to the engineering discipline.

o that may not have a unique solution. For example, a design problem can be solved in
many ways and lead to multiple possible solutions.

e that require consideration of appropriate constraints/requirements not explicitly given
in the problem statement. (like: cost, power requirement, durability, product life, etc.).
which need to be defined (modeled) within appropriate mathematical framework.

¢ that often require use of modern computational concepts and tools.

PO5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modelling to complex engineering
21 activities with an understanding of the limitations.

PO6 The engineer and society: Apply reasoning informed by the contextual knowledge to
assess societal, health, safety, legal, and cultural issues and the consequent responsibilities
relevant to the professional engineering practice.

PO7 Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

PO9 Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO10 Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.
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PO11 Project management and finance: Demonstrate knowledge and understanding of
the engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.

PO12 Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological

change.
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Programme Specific Outcomes (PSO):

After the successful completion of the B.E. Electrical and Electronics Engineering degree
programme, the students will be able to:

PSO1: Design and analyze components/ systems that effectively generate, transmit,

distribute and utilize electrical power.

PSO2: Design and analyze modern industrial electronic systems/components to

perform analog and digital processing and control functions

PEO- Mission mapping

PEO M1 M2 M3 M4 M5 M6 M7 M8

PEO1 1 2 1 1 1 3

PEO2 1 2 1

PEO3 1 2 3 2 3 2 1 3
1 —Low; 2 — Medium; 3 - Strong
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Credit Distribution
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S.No Category Credits Credits
(Regular) (Lateral Entry)
A Foundation Courses 53-58 23-28
Humanities and Social Science (HSS) 9 11 6-8
Basic Science (BS) 21 6
Engineering Science (ES) 23 -26 11-14
B Professional Core Courses 55 45
C Elective Courses 24 - 48 24 - 48
Programme specific Elective 12-24 12-24
Programme Elective for Expanded Scope 6-12 6-12
General Elective 3-6 3-6
Foundation Elective 3-6 3-6
D Project work, seminar, internship in industry or at 15 15
Higher Learning institutions
E Mandatory Courses prescribed by AICTE/UGC - -
(Not to be included for CGPA)
Minimum Credits to be earned for the award of 160 120
the Degree (fromAtoD) | (fromAtoD)
and the and the
successful successful
completion of | completion of
Mandatory Mandatory
Courses Courses

e General electives are courses offered by different departments that do not have any
prerequisites and could be of interest to students of any branch
o All students have to undertake co-curricular and extra-curricular activities that include
activities related to NCC, NSS, Sports, Professional Societies, participation in identified
activities which promote the growth of Departments and the College
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THIAGARAJAR COLLEGE OF ENGINEERING, MADURAI- 625 015
(A Govt. Aided Autonomous Institution affiliated to Anna University)

Degree: B.E.

CHOICE BASED CREDIT SYSTEM

Categorization of Courses

Programme: EEE

A. FOUNDATION COURSES:
a. Humanities and Social Science (09-11)

Batch: 2018-19 onwards

Total Credits to be earned: (53-58)

S.No. | Course Name of the Course Number of | Credit | Prerequisites
Code Hours / (Updated)
Week
L | T|P
THEORY
1. 18EG140 | English 2 | -] - 2 Nil
2. 18EE540 | Accounting and Finance 3 |- - 3 Nil
3. 18EE490 | Project Management 3 |1-] - 3 Nil
THEORY CUM PRACTICAL
1. 18EG460 | Professional Communication - 111 2 2 Nil
PRACTICALS
1. 18EG170 | English Laboratory - -1 2 1 Nil
b. Basic Science (21)
S.No. Course Name of the Course Number of | Credit | Prerequisites
Code Hours / (Updated)
Week
L TP
THEORY
1. 18MA110 | Engineering Calculus 3 11 - 4 Nil
2. 18PHB20 | Physics 3 - |- 3 Nil
3. 18CHB30 | Chemistry 3 - |- 3 Nil
4. 18MA210 | Matrices and Ordinary 3 - - 3 Nil
Differential Equations
5. 18EE310 Numerical methods and 3 - |- 3 Nil
Complex variables
6. 18EE410 Probability and Random 3 - - 3 Nil
processes
PRACTICALS
1. 18PH180 Physics Laboratory - - 12 1 Nil
2 18CH190 | Chemistry Laboratory - - |12 1 Nil
c. Engineering Science (23-26)
S.No. Course Name of the Course Number of | Credit | Prerequisites
Code Hours / (Updated)
Week
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L |T| P
THEORY
1. 18ES150 Engineering Exploration 3 | -] - 3 Nil
2. 18EE220 Materials Science for 3 |- - 3 Nil
Electrical Engineering
3. 18ES390 Design Thinking 1 1-1 2 2 Nil
4. 18ES590 System Thinking 1 1-1 2 2 Nil
5. 18EE620 Data Structures 3 1-1 - 3 18EE360
6. 18XXEX0 Elective 3 Nil
THEORY CUM
PRACTICAL
1. 18ME160 Engineering Graphics 3 |1-1 2 4 Nil
2 18EE360 C and C++ Programming 2 | -| 2 3 Nil
PRACTICALS
1. 18EE280 Electrical Workshop - -1 2 1 Nil
2 18ES290 Lateral Thinking -1 -1 2 1 Nil
B. PROFESSIONAL CORE COURSES Credits to be earned: (55)
CDIO Course Name of the Course Number | Cred | Prerequisit
Curricular Code of Hours it es
compone / Week (Updated)
nt L|IT|P
THEORY
1.2.1 18EE230 Electric Circuit Analysis 31-] - 3 Nil
1.2.2 18EE240 Electromagnetic Fields 2 1] - 3 Nil
1.2.3 18EE250 Electronic devices and circuits | 3 |- | - 3 Nil
1.2.4 18EE320 DC Machines and 3 |- - 3 Nil
Transformers
1.25 18EE330 Linear Integrated Circuits 31-] - 3 Nil
1.2.6 18EE340 Digital Systems 2 1] - 3 Nil
1.2.7 18EE350 Signals and Systems 31-]- 3 Nil
1.2.8 18EE420 AC Machines 3[-] - 3 Nil
1.2.9 18EE430 Measurements and 31|-] - 3 Nil
Instrumentation
1.2.10 18EE440 Control Systems 2 1] - 3 Nil
1.2.11 18EE510 Generation, Transmission and 2 11| - 3 18EE320
Distribution 18EE420
1.2.12 18EE520 Microcontrollers 31-] - 3 18EE340
1.2.13 18EE530 Power Electronics 3 1-] - 3 Nil
1.2.14 18EE610 Power System Analysis 31-]- 3 18EE420
1.2.15 18EE710 Electric Power Utilization 3 |- - 3 18EE320
18EE420
PRACTICALS
1.2.3 18EE270 Electronic Devices and Circuits | - |-| 2 1 Nil
Lab
1.2.4 18EE370 DC Machines and - -2 1 Nil
Transformers Lab
1.25& 18EE380 Integrated Circuits Lab - 1-12 1 Nil
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1.2.6

1.2.9 18EE470 Measurement & - -] 2 1 Nil
Instrumentation Lab

1.2.8 18EE480 AC Machines Lab - |- 2 1 Nil

1.2.12 18EE570 Microcontrollers Lab - -] 2 1 Nil

1.2.10 18EE580 Control & Automation Lab - -] 2 1 Nil

1.2.11 18EE670 Energy Management System -|-12 1 Nil
Laboratory

1.213 & 18EE680 Power Electronics and Drives -|-12 1 Nil

14 Lab

1.2.15 18EE770 Electric Power Systems -|-12 1 Nil
Laboratory

C. ELECTIVE COURSES:
a. Programme Specific Electives

Credits to be earned: (24-48)
Credits to be earned:12-24

S.No. | Course Name of the Course Number | Credit | Prerequisite
code of Hours ]
/ Week (Updated)
LIT|P
ELECTRICAL ENERGY SYSTEMS
THEORY
1 18EEPEO | Power System Operation and 3|-|- 3 18EE440
Control
2 18EEPFO | Electrical Machine Design 211 - 3 18EE320
18EE420
3 18EEPGO | Switchgear and Protection 3|-1|- 3 Nil
4 18EEPTO | Wind and Solar Technology 3|-]|- 3 Nil
5 18EERCO0 | Principles of Energy Conservation 3| -1 - 3 Nil
6 18EERDO | Operation and Maintenance of 3| -1 - 3 18EE320
Electrical equipment 18EE420
18EE510
ANALOG AND DIGITAL
ELECTRONIC SYSTEMS
THEORY
7 18EEPHO | VLSI Design 31 -1- 3 18EE340
8 18EEPQO | Automotive Electronics 3|-|- 3 18EE340
18EE430
9 18EERGO | Industrial Electrical and Electronics | 3| - | - 3 Nil
10 18EERHO | Testing & Certification of 3(-]- 3 18EEPQO
Automotive Electrical and Electronic
Systems
11 18EERLO | Manufacturing of Automotive 3| -1 - 3 Nil
Electrical and Electronic Parts
THEORY
CUM
PRACTIC
AL
12 18EEPJO FPGA based System Design 2|-12 3 18EE340
13 18EEPKO | Digital Signal Processing 2|1-12 3 18EE350
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14 18EEPNO | Embedded Systems Design 2|1-12 3 18EE520
CONTROL AND AUTOMATION
THEORY
15 18EEPAO | Control System Design 3|-|- 3 18EE350
18EE440
16 18EEPRO | Automotive Fundamentals and 3(-1- 3 Nil
Manufacturing
17 18EERFO Industrial instrumentation 3| -] - 3 Nil
THEORY
CUM
PRACTIC
AL
18 18EEPSO | Soft Computing 2|1-12 3 Nil
POWER ELECTRONICS AND
DRIVES
19 18EEPUO | Drives and Control 3(-1- 3 18EE320
18EE420
18EE530
20 18EEPVO FACTS and Custom Power Devices | 3 | - | - 3 18EE510
18EE530
21 18EEPY0 | Power Quality 3(-1|- 3 18EE510
18EE530
22 18EERAO | Power Electronics for Renewable 3(-1- 3 18EE530
Energy Systems

b. Programme Specific Elective for Expanded Scope

Credits to be earned: 06-12

S.No. Course Name of the Course Number | Credit
Code of Hours
/ Week
LIT|P
ELECTRICAL ENERGY SYSTEMS
THEORY
1 18EEPCO | Design of Electrical Installations 3|-1- 3 18EE320
18EE420
2 18EEPDO | Smart Grid 3] -1- 3 Nil
3 18EE1EQ | Thermal power plant instrumentation & | 1| - | - 1 Nil
control
ANALOG AND DIGITAL
ELECTRONIC SYSTEMS
THEORY
4 18EEPLO | Biomedical Instrumentation 31-1- 3 Nil
5 18EEPMO | Real Time Operating System 3 |- - 3 18EE520
CONTROL AND AUTOMATION
THEORY
6 18EEPBOQ | Operation Research 3 |- - 3 Nil
7 18EEPPO | Robotics 3 (-]~ 3 18EE440
8 18EERJO | Quality Engineering 31-1- 3 Nil
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9 18EERKO | Reliability Engineering 31-]- Nil
10 18EE1DQ | Industrial control systems 11-1- 1 Nil
POWER ELECTRONICS AND
DRIVES
THEORY
11 18EEPWO | HVDC Transmission 31-1 - 3 18EE510
18EE530
12 18EEPZ0 | Special Machines and Drives 3|-1- 3 18EE320
18EE420
13 18EE1AO0 | Design of Power Supplies 11-1- 1 18EE330
14 18EE1B0 | Lead Acid Battery Technology 11-1- 1 Nil
15 18EE1CO | Introduction to power electronics 11-1 - 1 18EE530
system for XEVS
THEORY CUM PRACTICAL
16 18EERBO | Simulation of Power Electronic| 2 |-| 2 3 18EE530
Systems
c. General Elective Credits to be earned: 03-06
d. Electives from foundation courses- HSS, BS, ES Credits to be earned: 03-06
D. Project Credits to be earned: 15
S.No Course Course Name Credits
code
1 18ES690 Engineering Design Project 3
2 18ES790 Capstone Design Project 3
3 18EE810 Project 9

E. Mandatory Courses (Not included for CGPA)

Environment Science, Induction Programme, Indian Constitution, Essence of
Indian Tradition knowledge( as per UGC guideline)

Minimum credits to be earned for the award of the degree =160 (From A to D) for Regular
students and 120 (From A to D) for Lateral entry students.
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SCHEDULING OF COURSES (B.E.EEE

B.E.EEE Degree Programme - 2018-19

. Programme) - 2018-19 admitted Batch

i Mandatory
Semester Theory ee Practical Audit Courses | Credits
1 2 3 4 5 6 7 8 9 10
18ES150 18PH180 18CH190
18MA110 18PHB20 . . 18ME160 18EG170 . .
| Engmeering | ey (@) | oioHB0 | JOSSMO | Enoteo | engieenng | Engisn | ThRe | Chemen | L
Calculus (4) 3 Graphics (4) Laboratory (1) (1) (1)
18EE220
Maca210 | Materials 18EE280 18ES290
il Ordina Science for Electrical Lateral 18
Differen:iyal Electrical Workshop Thinking
Equations (3) Engineering (1) (1)
NoEESO 18EE360 18ES390
M| methods and .- e 22
Complex an . inking
variables (3) Programming (2)
18EE410 FE
L . 18EG460 18EE490
Al (6 cre'dlt Professional Project
v 2] MG HEETE Communication Management 22
rocesses course
. / (2) @3
18EE540 PE 18ES500
v Accounting and 3 e di gcre'dlt System 22
Finance ( cre . L) Thinking
3) Elective course) @)
course)
PE . . 18ES690
18EE620 (3) (3 credit (?': E’rgjt Egg'l';ﬁzzgg Engineering
vi D 2lzzie Elective course) Elective e . 20
Structures course) Project
PE PE PE
(3 credit (3 credit PE/ GE (3 credit =)
(3 credit Capstone
\'/] Elective Elective Elective course) Elective - - Desian - 19
course) course) course) eslg
Project (3)
PE PE/ FE
Vil (3 credit (3 credit i} ) ) i ) 18EE810 i} 15
Elective Elective Project (9)
course) course)
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Total Credits:
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160

Colour code | Category

Foundation Courses

Humanities and Social Science (HSS)

Basic Science (BS)

Engineering Science (ES)

Professional Core Courses

Electrical Energy System Courses

Analog & Digital Electronic System Courses

Control & Automation Courses

Power Electronics & Drives Courses

Elective Courses

Programme specific Elective / Programme Elective for Expanded Scope (PE)

General Elective (GE)

Foundation Elective (FE)

Project work

_ Mandatory Courses
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

B.E./B.Tech. Degree Programmes

COURSES OF STUDY
(For the candidates admitted from 2018-19 onwards)

FIRST SEMESTER

Course Name of the Course Category No. of Hours | credits
Code | Week
L T P
THEORY
18MA110 | Engineering Calculus BS 3 1 - 4
18PHA20/ | Physics BS 3 - - 3
18PHB20/
18PHC20
18CHA30/ | Chemistry BS 3 - - 3
18CHB30/
18CHC30
18EG140 | English HSS 2 - - 2
18ES150 | Engineering Exploration ES 3 - - 3
THEORY CUM PRACTICAL
18ME160 \ Engineering Graphics ES 3 - 2 4
PRACTICAL
18EG170 | English Laboratory HSS - - 2 1
18PH180 | Physics Laboratory BS - - 2 1
18CH190 | Chemistry Laboratory BS - - 2 1
Total 17 1 8 22

BS : Basic Science

HSS : Humanities and Social Science

ES : Engineering Science

L : Lecture

T : Tutorial

P : Practical

Note:

1 Hour Lecture is equivalent to 1 credit
1 Hour Tutorial is equivalent to 1 credit
2 Hours Practical is equivalent to 1 credit
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B.E./B.Tech. Degree Programme

FIRST SEMESTER

B.E/B.Tech Degree Programmes - First Semester 2018-19

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2018-19 onwards)

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in uous al Mark Exam
Hrs. Asses Exam S
sment **
*
THEORY
1 18MA110 Engineering 3 50 50 100 25 50
Calculus
2 18PHA20/ Physics 3 50 50 100 25 50
18PHB20/
18PHC20
3 18CHA30/ Chemistry 3 50 50 100 25 50
18CHB30/
18CHC30
4 18EG140 English 3 50 50 100 25 50
5 18ES150 Enginee_ring 3 50 50 100 25 50
Exploration
THEORY CUM PRACTICAL
6 18ME160 Engingering 3 50 50 100 25 50
Graphics
PRACTICAL
7 18EG170 English Laboratory 3 50 50 100 25 50
8 18PH180 Physics Laboratory
9 18CH190 Chemistry 3 50 50 100 25 50
Laboratory

* CA evaluation pattern will differ from course to course and for different tests. This will have
to be declared in advance to students. The department will put a process in place to ensure

that the actual test paper follow the declared pattern.

** Terminal Examination will be conducted for maximum marks of 100 and subsequently be

reduced to 50 marks for the award of terminal examination marks

Passed in Board of Studies on

14.07.2018
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18MA110

ENGINEERING CALCULUS

Preamble

Category | L | T | P | Credit

BS 310 4

This course aims to convey to the student a sense of the utility of calculus and develop
technical competence. This course is designed to implement the calculus through
geometrically, numerically, algebraically and verbally. Students will apply the main tools for
analyzing and describing the behavior of functions of single and multi variables: limits,
derivatives, integrals of single and multi variables to solve complex engineering problems
using analytical methods and MATLAB.

Prerequisite
NIL
Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Understand the concept of functions, limits and continuity Understand
CO2 | Compute derivatives and apply in solving engineering problems Apply
CO3 | Employ partial derivatives to find maxima minima of functions of multi | Apply
variables
CO4 | Demonstrate and apply the techniques of integration Apply
CO5 | Apply integrals of multivariable to find areas enclosed between two Apply
curves and volume enclosed between surfaces
Mapping with Programme Outcomes
COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1| S S S M
CcCo2| S S M M
CO3| S S S M
Co4 | S S S M
CO5| S S S M
S- Strong; M-Medium; L-Low
Assessment Pattern
Bloom’s Category Colntmuous As;essment Te;ts Terminal Examination
Remember 10 10 10 0
Understand 30 30 30 30
Apply 60 60 60 70
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Passed in Board of Studies on 14.07.2018
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Course Level Assessment Questions
Course Outcome 1(CO1)
1. Define function and limit.
: . sinx
2. Estimate the value of lim — .
x=0 SIN 71X

3. If f(x)is continuous on (—o, ), what can you say about its graph?
Course Outcome 2(C0O2)

2 —
1. What is wrong with this equation x;_x ® = x +3 and investigate why the equation
2
. X"+ X-6 . ,
lim ——— =lim(x + 3) is correct.
x—2 X—2 x—2

2. Between 0°C and 30°C , the volume V ( in cubic centimeters) of 1 kg of water at a
temperature T is given approximately by the formula V = 999.87 - 0.06426T +
0.0085043T2 - 0.0000679T® , Compute the temperature at which water has its
maximum density.

3. The voltage, v, across a capacitor of capacitance, in series with a resistor of
resistance, v, is given by (t +1 )e*°°'where C =1pF, E > 0, is a constant. Determine i

where i = C%.
Course Outcome 3(CO3)

1. Define partial derivative of a function of two variables.
2. Suppose that the temperature at a point (x,y,z) in space is given by

80
1+x° +2y*+3z2°
in meters. In which direction does the temperature increase fastest at the point (1,1,—2)
? ldentify the maximum rate of increase.
3. Compute the dimensions of the rectangular box with largest volume if the total
surface area is given as 64 cm? .
4. Show that the Cobb-Douglas production function P =bL*K” satisfies the equation
L@ +K » = aE
oL oK L
Course Outcome 4(CO4)
1. State fundamental theorem of calculus.

2. Find the volume of the solid obtained by rotating the region bounded by y = x?,

T(x,y,2)= where T is measured in degrees Celsius and (X, Y, z)

y =8and X =0about the y axis.
3. A charged rod of length L produces an electric field at point P(a,b) given by

L-a /lb
EP)= | A7z, (X* +0?)?

-a
rod and g is the free space permittivity (see the below figure). Evaluate the integral
to determine an expression for the electric field E(P).

dx where A is the charge density per unit length on the

Passed in Board of Studies on 14.07.2018 Approved in 56" Academic Council Meeting on 21.07.2018
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= Pia, h)

4. A cantilever beam of length L, fixed at one end and deflected by a distance D at the

L/ q2:,)2
free end has strain energy V given by V :% % dx where El is the flexural
0

rigidity. The deflection y at a distance x from the fixed end is given by

o3

FindV
Course Outcome 5(CO5)
1. Recall any three properties of double integrals
2. Calculate the static moments of homogeneous lamina with respect to the coordinate

axes. The lamina is bounded by lines LZ+L221 ,2X+3y—6=0.
9 4

3. Calculate the coordinates of the center of mass of homogeneous solid bounded by
surfaces x=0,y=0,z=0,x+y=1,x2+y? =1,
Concept Map

ANATVSIS

Functions

OF
Single Varlable J&————— " several Variables
—— —
UsEs TH§ TooLs

LIMITS AND CONTINUITY

/Tor —— MULTIPLE INTEGRALS
DERIVATIVE / \
PARTIAL DERIVATIVES /

TT—usING

INTEGRAL
TO FIND
\ DOUBLE |4 e
INTEGRALS e
FINI
usm{ b v R MULTIPLIERS INTEGRALS
USING

usiNG FUNDAMENTAL ,N/ /
THEOREM. DIECTIONAL BN G
USING DERIVATIVES AND CO-ORDINATES
\ GRADIENTS GENERAL
TO EVALUATE TO FiND RECTANGULAR REGIONS
BY REGION
’ MATLAB
INTEGRATION
BY PARTS M, Min
OF FUNCTIONS
IMPROPER
INTEGRALS USING SPHERICAL
TO EVALUATE CO-ORDINATES
MATLAB \

VOLUME OF SOLID OF REVOLUTION,
AREA OF SURFACE OF REVOLUTION

CARTESIAN
/ \ CYLINDRICAL

CARTESIAN POLAR \

~, /

TO FIND USING

!

DENSITY,MASS
MOMENTS
MOMENTUM AND
INERTIA

DIFFERENTIATION
RULES

TO FIND.

Max ,Min OF FUNCTIONS

CHANGE OF VARIABLES

ENGINEERING APPLICATIONS
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Syllabus
DIFFERENTIAL CALCULUS (12 hours)
Representation of functions - New functions from old functions - Limit of a function - Continuity
- Limits at infinity - Derivative as a function - Differentiation rules(formula and problems only)
—The mean value theorem - Maxima and Minima of functions of one variable - Application
problems in engineering — Application problems using MATLAB.
FUNCTIONS OF SEVERAL VARIABLES (12 hours)
Partial derivatives — Chain rule - Vector functions and their Derivatives - Directional derivatives
and gradient vector - Maxima and minima of functions of two variables - Lagrange Multipliers
- Application problems in engineering - Application problems using MATLAB.
INTEGRAL CALCULUS (12 hours)
Area under curves - The definite integrals — Fundamental theorem of calculus - Integration by
parts - Volume of solid of revolution - Area of surface of revolution - Improper integrals -
Application problems in engineering - Application problems using MATLAB
MULTIPLE INTEGRAL (12 hours)
Iterated integrals - Double integrals over general regions - Double integrals in polar coordinates
- Applications of double integrals (density, mass, moments & moments of inertia problems only)
- Triple integrals - Triple integrals in cylindrical coordinates - Triple integrals in spherical
coordinates - Change of variables in multiple integrals - Application problems in engineering

Text Book
1) James Stewart, "Calculus Early Transcendentals", 7e, Cengage Learning, New Delhi,

2017. DIFFERENTIAL CALCULUS:[Sections: 1.1, 1.3, 2.2,2.5,2.6,2.8, 3.1-3.6,4.1,4.2]
FUNCTIONS OF SEVERAL VARIABLES: Sections: 14.3, 14.5,13.1,13.2,14.6-14.8]
INTEGRAL CALCULUS: [Sections: 5.1-5.4,7.1, 6.2, 8.2 and 7.8]
MULTIPLE INTEGRAL: [Sections: 15.2-15.5, 15.7-15.10]

2) Lecture Notes on Engineering Mathematics-l Application Problems and Solution
Manual, Department of Mathematics, Thiagarajar College of Engineering, Madurai.

Reference Books

1) Kuldeep Singh, "Engineering Mathematics Through Appplications",2e, Palgrave
Macmillan, 2011.

2) Erwin Kreszig, "Advanced Engineering Mathematics",10th edition, Wiley, 2017.

3) George B. Thomas, " Thomas Calculus: early transcendentals ", Pearson, New Delhi,
2013.

4) R.K.Jain, S.R.K.lyengar, "Advanced Engineering Mathematics”5e, Narosa Publishing
House, 2016.

Course Contents and Lecture Schedule

S.No Topic No. of
Hours

1 DIFFERENTIAL CALCULUS

11 Representation of functions, New functions from old functions 1

1.2 Limits of a function 1

1.3 Continuity, Limits at infinity 1
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S.No Topic No. of
Hours
14 Tutorial 1
15 Derivatives as a function, Differentiation rules 2
1.6 The mean value theorem 1
1.7 Maxima and minima of function of one variable 1
1.8 Tutorial 1
1.9 Application problems in engineering 2
1.10 | Application problems using MATLAB(Tutorial) 1
2 FUNCTIONS OF SEVERAL VARIABLES
2.1 Partial derivatives, Chain rule 2
2.2 Vector functions and their derivatives 1
2.3 Tutorial 1
2.4 Directional derivatives, Gradient vector 1
2.5 Maxima and minima of functions of two variables 2
2.6 Lagrange Multipliers 1
2.7 Tutorial 1
2.8 Application problems in engineering 2
2.9 Application problems using MATLAB(Tutorial) 1
3 INTEGRAL CALCULUS
3.1 Area under curves, The definite integrals, fundamental theorem of 2
calculus
3.2 Integration by parts 1
3.3 Tutorial 1
3.4 volume of solid of revolution, area of surface of revolution 2
35 Improper integrals 2
3.6 Tutorial 1
3.7 Application problems in engineering 2
3.8 Application problems using MATLAB(Tutorial) 1
4 MULTIPLE INTEGRAL
4.1 Iterated integrals 1
4.2 Double integrals over general regions 1
4.3 Double integrals in polar coordinates 1
4.4 Tutorial 1
4.5 Applications of double integrals 1
4.6 Triple integrals 2
4.7 Tutorial 1
4.8 Triple integrals in cylindrical coordinates 1
4.9 Triple integrals in spherical coordinates 1
4.10 | Change of variables in multiple integrals 1
411 | Tutorial 1
Total 48

Passed in Board of Studies on 14.07.2018
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Course Designers
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2. Dr.S.Jeyabharathi
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PHYSICS Category | L | T | P | Credit
18PHA20 (Common to Civil, Mechanical and
Mechatronics) BS 3(0]0| 3

Preamble

The course work aims in imparting fundamental knowledge of oscillations, waves and optics,
and mechanics which are essential in understanding and designing mechanical systems and
measuring devices.

Prerequisite

Nil

Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Solve for the solutions and describe the behavior of a damped Apply
harmonic oscillator and waves
CO2 | Explain the fundamentals of optical phenomena and its application. Understand

CO3 | Use the vector analytical techniques for analysis of forces and | Apply
moments in mechanical systems
CO4 | Demonstrate ability to utilize principles of vector mechanics to analyze | Understand
weather systems
CO5 | Explain the fundamental concepts of kinetics and kinematic of rigid | Understand
bodies for analysis of practical problems.
CO6 | Use the principles of angular velocity to study three dimensional | Apply
motion of rigid bodies

Mapping with Programme Outcomes

COs | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
COo1 S M L L L L
CO2 M L L - L L
Co3 | S M L L L L
CO4 | M L L - L L
CO5| M L L - L L
Co6 | S M L L L L
S- Strong; M-Medium; L-Low
Assessment Pattern
Bloom’s Category (iontmuous Aszessment Test33 Terminal Examination
Remember 20 20 20 0
Understand 30 30 30 50
Apply 50 50 50 50
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0
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Course Level Assessment Questions
Course Outcome 1 (CO1):
1. A 5.00 x 10°kg subway train is brought to a stop from a speed of 0.500 m/s in 0.400
m by a large spring bumper at the end of its track. What is the force constant k of the
spring?
2. Show that the wave velocity of deep water waves is twice the group velocity.
3. Derive the law of reflection based on Fermats principle.
Course Outcome 2 (CO2):

1. Consider a lower energy level situated 200 cm™ from the ground state. There are no
other energy levels nearby. Determine the fraction of the population found in this
level compared to the ground state population at a temperature of 300 K.

Boltzmann's constant is equal to 1.38 x 103K-1.The conversion from cm™ to joules
is given by: E(J) = 100hC E(cm), where h is Planck's constant (6.62 x 10""Js) and

c is the speed of light in a vacuum (3 x 108m3'1)

2. Explain the principle, construction and working of Mach-Zehnder interferometer.

3. What is a four level solid state laser? Discuss the principle and operation of Nd:YAG
Laser.

Course Outcome 3 (CO3):

1. A 10, 000 Ib aircraft is descending on a cylindrical helix. The rate of descent is z° =
—-10ft/s, the speed is v = 211 ft/s, and 8 ~ = 3° = 0.05rad/s. This is standard for gas
turbine powered aircraft. Find out the force on the aircraft and the radius of curvature
of the path

2. Derive Newton’s second law of motion in spherical and cylindrical coordinate systems.

3. A particle attached to a string of length 2 m is given an initial velocity of 6 m/s. The
string is attached to a peg and, as the patrticle rotates about the peg, the string winds
around the peg. By conservation of angular momentum, find the length of string wound
around the peg when the velocity of the particle is 20 m/s?

Course Outcome 4 (CO4):

1. Consider a situation where a cricket player (fielder) slides to a stop on level ground.
Using energy considerations (in non conservative forces),calculate the distance the 60
kg cricket player slides, given that his initial speed is 7 m/s and the force of friction
against him is a constant 430 N.

2. Compute the centripetal force per unit mass on a spacecraft in an 820 km circular
Polar orbit as it flies over the equator and the South pole.

3. Solve Newton’s equations of motion in polar coordinates

Course Outcome 5 (CO5):

1. A motor shaft attains a velocity of 1500 rpm in 3 seconds starting from rest. Assuming
constant angular acceleration, find out the number of full revolution of the shaft during
this period.

2. Derive Euler's equations of motion of a rigid body.

3. A cylinder of diameter 500 mm rolls down an inclined plane with uniform acceleration
(of the center-of-mass) a = 0.1 m/s?. At an instant to, the mass-center has speed vo =
0.5 m/s. (i) Find the angular speed w and the angular acceleration w" at to. (i) How
many revolutions does the cylinder make in the next 2 seconds?

Course Outcome 6 (CO6):
10
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1. A solid right circular cone of base radius r and height h rolls on a flat surface without
slipping. The centre of the circular base moves in a circular path around the z- axis
(vertical axis passing through the tip of the cone) with a constant speed v. Determine
the angular velocity and angular acceleration of the solid cone.

2. Derive an expression for angular velocity and its rate of change for three dimensional
motion of a rigid body.

4. Discuss the conical motion of a rod with center of mass fixed.

Concept Map

deals with
involves describes

involves

J

Oscillations =
and Waves Vector Mechanics [Rigid body mechanics)
which explains which deals with 5 %
and explains which explains
Newton's equation in polar coordinates
Electrical conservative and non conservative forces
and mechanical oscillators
S = 3 = kinematics and kinetics of
\ (interactlon of matter with radlahon) [ rigid body motion
ahdiaies finds application in
through
and also
> ~ = Satellite manoeuvres
Fermat's principle Laser [ weather systems J

Syllabus
Oscillations and Waves
Simple harmonic motion - Mechanical and Electrical simple harmonic oscillators - energy
decay in a damped harmonic oscillator - Non-dispersive transverse and longitudinal waves in
one dimension - Waves with dispersion - water waves- Acoustic waves- superposition of
waves - wave groups and group velocity — Rayleigh criteria for limit of resolution and its
applications to imaging.
Optics
Fermat’s principle of stationary time - reflectance and transmittance - evanescent wave. Mach-
Zehnder interferometer - Fraunhofer diffraction from a single slit and a circular aperture -
Einstein’s theory of matter radiation interaction and A and B coefficients —CO> — Nd-YAG
lasers - applications of lasers.
Vector Mechanics of Particles
Transformation of scalars and vectors under Rotation transformation - Forces in Nature -
Newton’s laws and its completeness in describing particle motion - Solving Newton’s
equations of motion in polar coordinates -Conservative and non-conservative forces - curl of
a force field -Conservation of Angular Momentum - Energy equation and energy diagrams —
circular and elliptical orbits.- Applications to Satellite manoeuvres
Rigid Body Mechanics

11
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Motion of a rigid body in the plane - Rotation in the plane - Kinematics in a coordinate system

rotating and translating in the plane - Angular momentum about a point of a rigid body in planar

motion - Euler’s laws of motion - their independence from Newton'’s laws - Two-dimensional

motion in terms of angular velocity vector, and its rate of change — Difference between 2D &

3D motion.

Text Book

1. lan G.Main, Vibrations and waves in Physics -3 edition, Cambridge University, Press,
1994.

2. M.K.Verma, Introduction to Mechanics, CRC Press, 2009.

3. JL Meriam and L.G. Kraige, Engineering Mechanics — Dynamics - 7™ edition, Wiley,2015.

4. D. Kleppner and R. Kolenkow, An Introduction to Mechanics — 1% edition, McGraw Hill,
2009.

Reference Books

1. M.K.Harbola, Engineering Mechanics-2"? edition, Cengage Learning, 2012.

2. JL Synge & BA Griffiths, Principles of Mechanics, McGraw-Hill Book company Inc, 1949.

3. WT Thomson, Theory of Vibrations with Applications,-3" edition, CBS Publishers, 2002.

Course Contents and Lecture Schedule

No. of

No. Topi
S No opic Hours

1. Oscillations & Waves
1.1 |Simple harmonic motion — Mechanical and Electrical simple harmonic 2
oscillators.
1.2 |Energy decay in a damped harmonic oscillator — Non-dispersive transverse 2
and longitudinal waves in one dimension.
1.3 |Waves with dispersion — water waves- Acoustic waves — superposition of 1
waves — wave groups and group velocity.

1.4 |Rayleigh criteria for limit of resolution and its applications to imaging 1
2 Optics
2.1 |Fermat's principle of stationary time - reflectance and transmittance - 2

evanescent wave. Mach-Zehnder interferometer.

2.2 |Fraunhofer diffraction from a single slit and a circular aperture . 1
2.3 |Einstein’s theory of matter radiation interaction and A and B coefficients . 1
24 |CO; Laser. 1
2.5 |[Nd-YAG lasers Applications of lasers. 1
3. |Vector Mechanics of Particles

3.1 |Transformation of scalars and vectors under rotation transformation 2

3.2 |Forces in Nature, Newton’s laws and its completeness in describing particle 2

motion
3.3 |Solving Newton’s equations of motion in polar coordinates 2
3.4 |Conservative and non-conservative forces, curl of a force field, 2
Conservation of angular momentum
3.5 |Energy equation and energy diagrams, circular and elliptical orbits 2
3.6 |Applications to Satellite manoeuvres 2
4. Rigid Body Mechanics
4.1 |Motion of a rigid body in the plane, Rotation in the plane 2

12
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. No. of
S No. Topic Hours
4.2 |Kinematics in a coordinate system rotating and translating in the plane 2
4.3 |Angular momentum about a point of a rigid body in planar motion 2
4.4 |Euler’s laws of motion, their independence from Newton’s laws 2
4.5 |Two-dimensional motion in terms of angular velocity vector, and its rate of 2
change.
4.6 |Distinction between 2D & 3D motion 2
36
Total
Course Designers
1. Dr. M.Mahendran mmphy@tce.edu
2. Dr. N. Sankara Subramanian nssphy@tce.edu
3. Dr. R. Kodipandyan rkp@tce.edu
4. Dr. A. Karuppasamy akphy@tce.edu
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PHYSICS Category | L | T | P | Credit

18PHB20 (Common to EEE and ECE)

BS 3(0|0| 3

Preamble
The course work aims in imparting fundamental knowledge of oscillations and waves and
electromagnetic theory which are essential in understanding and explaining engineering
devices.
Prerequisite
Basic course (No prerequisite)
Course Outcomes
On the successful completion of the course, students will be able to

CO1 | Solve for the solutions and describe the behavior of a damped | Apply
harmonic oscillator and waves
CO2 | Explain the fundamentals of optical phenomena and its application. Understand
CO3 | Understand the fundamentals of electrostatics and Calculation of | Apply
electric field and electrostatic potential for a charge distribution
CO4 | Explain bound charges due to electric polarization and estimation of | Understand
vector potential through concepts of magneto statics.
CO5 | Describe and make calculations of plane electromagnetic waves in | Understand
homogeneous media and derive Poynting theorem
CO6 | Learn the propagation of EM waves and its applications by solving | Apply
physical problems and Energy and Momentum carried by
electromagnetic waves through linear media.
Mapping with Programme Outcomes

COs | POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
co1 S M L L L L
CO2 M L L - L L
COo3 S M L L L L
Co4 M L L - L L
CO5 M L L - L L
CcO6 S M L L L L
S- Strong; M-Medium; L-Low
Assessment Pattern
Bloom’s Category Colntmuous As;essment Te:ts Terminal Examination
Remember 20 20 20 20
Understand 30 30 30 30
Apply 50 50 50 50
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0
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Course Level Assessment Questions
Course Outcome 1 (CO1):

1. Assuming a car is 900 kg and has a suspension system that has a force constant
6.5x10* N/m. The car hits a bump and bounces with an amplitude of 0.100 m. What is
its maximum vertical velocity if no damping occurs?

2. Establish the connection between quality factor, width of response and energy
dissipation.

3. State the Rayleigh’s criteria for limit of resolution.

Course Outcome 2 (CO2):

1. Differentiate between laser light and ordinary light.

2. Predict the working of the CO2 laser without Helium gas in the mixture.

3. Explain the construction and working of Nd-YAG Laser

Course Outcome 3 (CO3):

1. Discuss the Continuous charge distribution and the electric field produced by it.

2. Derive Laplace's and Poisson's equation

3. Deduce Gauss' law.

Course Outcome 4 (CO4):
1. Summarize physical interpretation of bound charges
2. Define vector potential and give its significance.
3. Explain the magnetic field of a steady current and hence obtain Bio-Savart law .
Course Outcome 5 (CO5):
1. Derive and interpret Continuity equation for current densities.
2.Write and explain the importance of Poynting vector
3. Deduce Faraday's law of electromagnetic from the Maxwell's equation
Course Outcome 6 (CO6):
1. Discuss the propagation of EM waves through vacuum.
2. Define and obtain expressions for transmission and reflection coefficients
3. Find the reflection and transmission coefficients of an electric field wave travelling
in wave and incident normally on a boundary between air and a dielctric having
Permeability p0 and permittivity 4.74.

15
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Concept Map

deals with
involves describes

involves

Oscillations
and Waves

which explains

(Electromagnetic theory) (electromagnetic waves)

which deals with

and explains

Gauss law
Biot Svart law

Electrical Lenz law
and mechanical oscillators

(mteraction of matter with radlation)

and explains

and also

through applied to

Laser (electromagnetic brakes) [energy and momentum transferj
Syllabus
Oscillations and Waves (6 hours)

Simple harmonic motion - Mechanical and Electrical simple harmonic oscillators - energy
decay in a damped harmonic oscillator - Non-dispersive transverse and longitudinal waves in
one dimension - Waves with dispersion - water waves —Acoustic waves - superposition of
waves - wave groups and group velocity — Rayleigh criteria for limit of resolution and its
applications to imaging

Optics (6 hours)

Fermat’s principle of stationary time - reflectance and transmittance - evanescent wave. Mach-
Zehnder interferometer - Fraunhofer diffraction from a single slit and a circular aperture -
Einstein’s theory of matter radiation interaction and A and B coefficients —CO, — Nd-YAG
lasers - applications of lasers.

Electromagnetic Theory (12 Hours)
Electrostatics: Introduction, Calculation of electric field and electrostatic potential for a charge
distribution - Gauss' law, Divergence and curl of electrostatic field, Application: Faraday’s cage
and coffee-ring effect(qualitative only). Electrostatic field and potential of a dipole. Bound
charges due to electric polarization; Electric displacement; Solving simple electrostatics
problems in presence of dielectrics.

Magnetostatics: Bio-Savart law, Divergence and curl of static magnetic field; vector potential
and calculating it for a given magnetic field using Stokes’ theorem. Lenz’s law;
Electromagnetic breaking (qualitative only)

Electromagnetic waves (12 hours)
Continuity equation for current densities- Modifying equation for the curl of magnetic field —
Energy in an electromagnetic field - Flow of energy and Poynting vector - Maxwell's equations-
The wave equation- Plane electromagnetic waves in Vacuum- their transverse nature and
Polarization ; relation between electric and magnetic fields of an electromagnetic wave -

16

Passed in Board of Studies on 14.07.2018 Approved in 56" Academic Council Meeting on 21.07.2018



B.E/B.Tech Degree Programmes - First Semester 2018-19

Energy and Momentum carried by electromagnetic waves, Propagation through linear media-
Normal incidence - problems.
Text Books

1.

lan G.Main, Vibrations and waves in Physics -3 edition, Cambridge University
Press,1994.

2. David J. Griffiths, Introduction to Electrodynamics, Prentice Hall, Second Indian
edition,1981.
3. Paul Lorrain , Dale R. Corson , Francois Lorrain, Electromagnetic Fields and Waves, 3rd
Edition, W.H. Freeman, 1990.
4. AA. Rangwala,A.S. Mahajan, Electricity and Magnetism — 1t edition , McGraw Hill
Education, 2004.
Reference
1. Halliday Resnick Krane, Physics Volume 2, Fifth edition, Wiley Publications, 2002.
2. W. Saslow, Electricity, Magnetism and light, Academic press 2005.
3. WT Thomson, Theory of Vibrations with Applications,-3" edition, CBS Publishers, 2002.
Course Contents and Lecture Schedule
S Topic No. of
No. Hours
1. | Oscillations & Waves
1.1 | Simple harmonic motion — Mechanical and Electrical simple harmonic 2
oscillators.
1.2 | Energy decay in a damped harmonic oscillator — Non-dispersive 2
transverse and longitudinal waves in one dimension.
1.3 | Waves with dispersion — water waves — Acoustic waves — superposition 1
of waves — wave groups and group velocity.
1.4 | Rayleigh criteria for limit of resolution and its applications to imaging. 1
2 Optics
2.1 | Fermat’s principle of stationary time - reflectance and transmittance - 2

evanescent wave. Mach-Zehnder interferometer.

2.2 | Fraunhofer diffraction from a single slit and a circular aperture .

2.3 | Einstein’s theory of matter radiation interaction and A and B coefficients

2.4 | CO; Laser

RlR Rk

2.5 | Nd-YAG lasers Applications of lasers.

3 Electromagnetic Theory

3.1 | Electrostatics: Introduction, Calculation of electric field and electrostatic 4
potential for a charge distribution - Gauss' law — work done- Electric
potential problems. Divergence and curl of electrostatic field

3.2 | Applications: Faraday’s cage and coffee-ring effect. Electrostatic field and 2
potential of a dipole.

3.3 | Bound charges due to electric polarization; Electric displacement; Solving 2
simple electrostatics problems in presence of dielectrics.

3.4 | Magnetostatics: Bio-Savart law, Divergence and curl of static magnetic 2
field

17
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S Topic No. of
No. Hours
3.5 | vector potential and calculating it for a given magnetic field using Stokes’ 2

theorem. Lenz’s law; Electromagnetic breaking (qualitative only)

4 Electromagnetic waves
4.1 | Continuity equation for current densities- Modifying equation for the curl 2

of magnetic field —
4.2 | Energy in an electromagnetic field - Flow of energy and Poynting vector - 3
Maxwell’s equations- The wave equation-
4.3 | Plane electromagnetic waves in Vacuum- their transverse nature and 2
Polarization
4.4 | Relation between electric and magnetic fields of an electromagnetic wave 2
4.5 | Energy and Momentum carried by electromagnetic waves, Propagation 3
through linear media- Reflection and Transmission coefficients, problems.
Total 36
Course Designers
1. Dr.S.Rajathi srphy@tce.edu
2. Dr. V.Gayathri vgphy@tce.edu
3. Dr.M.Senthamizh selvi mssphy@tce.edu
4. Dr. A.L.Subramaniyan alsphy@tce.edu
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PHYSICS Category | L | T | P | Credit

18PHC20 (Common to CSE and IT) BS 31010 3

Preamble
The course work aims in imparting fundamental knowledge of oscillations and waves and
optics and quantum mechanics which are essential in understanding and explaining
engineering devices.
Prerequisite
Basic course (No prerequisite)
Course Outcomes
On the successful completion of the course, students will be able to

CO1 | Solve for the solutions and describe the behavior of a damped | Apply
harmonic oscillator and waves
CO2 | Explain the fundamentals of optical phenomena and its application. | Understand
CO3 | Explain the basic principles of Quantum mechanic Understand
CO4 | Use the principles of quantum mechanics to calculate observables | Apply
on known wave functions
CO5 | Solve Schrodinger equation for simple potentials ,scattering and | Understand
related phenomena
CO6 | identify and relate the Eigen value problems for energy, momentum, | Apply
angular momentum and explain the idea of spin
Mapping with Programme Outcomes

COs | PO1 | PO2 | PO3 | PO4 | POS5S | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 | S M L L L L
Co2 | M L L - L L
CO3 | M L L - L L
Co4 | S M L L L L
CO5 | M L L - L L
Co6 | S M L L L L

S- Strong; M-Medium; L-Low
Assessment Pattern

Continuous Assessment Tests . N
Bloom’s Category 1 5 3 Terminal Examination
Remember 20 20 20 20
Understand 30 30 30 30
Apply 50 50 50 50
Analyze 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0
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Course Level Assessment Questions
Course Outcome 1 (CO1)

1. Assuming a car is 900 kg and has a suspension system that has a force constant
6.5x10* N/m. The car hits a bump and bounces with an amplitude of 0.100 m. What is
its maximum vertical velocity if no damping occurs?

2. Establish the connection between quality factor, width of response and energy
dissipation.

3. State the Rayleigh’s criteria for limit of resolution.

Course Outcome 2 (CO2)

1. Find the ratio of population of two energy states in a Laser the transition between
which is responsible for the emission of photons of wavelength6893A at a temperature
of 300K.Comment on the type of emission based on the ration of population.

2. Analyze the role of mixture of gases for a CO; laser and predict the working of the
laser without Helium gas in the mixture.

3. Differentiate between CO; laser and Nd-YAG Laser with respect to their construction
and energy level diagram.

Course Outcome 3 (CO3)

1. List the properties of wave function.

2. Set up the time independent Schrodinger wave equation and explain the Eigen
functions and Eigen values.

3. Describe an experiment to verify the uncertainty principle.

Course Outcome 4 (CO4)

1. Calculate the expectation value of the position of a particle trapped in a box of length
10A° wide.

2 Compute the smallest possible uncertainty in position of an electron moving with a
Velocity of 3x10" m

3 An electron is constrained to a one dimensional box of side 1nm.Calculate the first
four Eigen values in electron volt.

Course Outcome 5 (CO5)

1. Assuming the time independent Schrodinger wave equation, discuss the solution for
a particle in a three dimensional potential well of infinite height.

2. Discuss the barrier tunneling phenomenon for a rectangular finite potential barrier of
height V.

3. State the principle of STM and describe its working.

Course Outcome 6 (CO6)

1. Identify the degeneracies in hydrogen atom energy level based on the principle of
quantum numbers.

2. lllustrate the vector model of orbital angular momentum

3. Given y(x) = Asin(kx). Find the Eigen values of the operator 0 = d%/0x2. ldentify
whether d/dx is an Eigen operator

Concept Map
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o

Physics

deals with

involves describes
involves \
Oscillations : —
and Waves [Quantum Mechamcs Schroedinger equation in 3D
and spherical symmetry
which explains which deals with )
and explains and explains

Heisenberg uncertainty principle
] Schrodinger equation

Electrical
and mechanical oscillators

Scattering from a

(interaction of matter with radiationj potential barrier
and tunneling

and also applied to

through :
useful in

( e Dric] potential box Scanning Tunnelin
Fermat's principle [and hydrogen atom Micr%scope g

Syllabus

Oscillations and Waves: Simple harmonic motion - Mechanical and Electrical simple
harmonic oscillators - energy decay in a damped harmonic oscillator - Non-dispersive
transverse and longitudinal waves in one dimension - Waves with dispersion - water waves —
Acoustic waves - superposition of waves - wave groups and group velocity — Rayleigh criteria
for limit of resolution and its applications to imaging.

Optics : Fermat’s principle of stationary time - reflectance and transmittance - evanescent
wave. Mach-Zehnder interferometer - Fraunhofer diffraction from a single slit and a circular
aperture - Einstein’s theory of matter radiation interaction and A and B coefficients —CO,— Nd-
YAG lasers - applications of lasers.

Introduction to Quantum mechanics

Wave nature of Particles, Time-dependent and time independent Schrodinger equation for
wave function, Born interpretation, probability current, Expectation values, Free-particle wave
function and wave-packets, Uncertainty principle — Derivation & Experiment. Solution of
stationary-state Schrodinger equation for one dimensional problems— particle in a box,
Square-well potential, linear harmonic oscillator.
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Applying the Schrodinger equation

Numerical solution of stationary-state - Schrodinger equation for three dimensional problems
for different potentials and related examples - Angular momentum operator - Hydrogen atom
ground-state, orbitals - interaction with magnetic field, spin. Scattering from a potential barrier
and tunneling; related examples like alpha-decay, field ionization Schrodinger equation for
spherically symmetric potentials and scanning tunneling microscope.

Text Books

1.

lan G. Main, Vibrations and waves in Physics -3rd edition, Cambridge University press,
,1994,

2. David .J. Griifiths, Introduction to quantum mechanics -2" edition, Cambridge
University press, 2017.

3. P M Mathews, K.Venkatesan, Quantum mechanics, 2 " edition, Tata McGraw-Hill
Education, 2010.

Reference

1. http.//nptel.ac.in/courses/115106066/Quantum mechanics Prof. S. Lakshmi Bala, IIT
Madras.

2. http://inptel.ac.in/courses/115101010/ Quantum mechanics Prof. S. H.Patil, IIT
Bombay.

3. http://nptel.ac.in/courses/115104096/ Introduction to quantum mechanics, Prof Manoj

K.Harbola, IIT Kanpur

Course Contents and Lecture Schedule

. No. of
S No. Topic Hours
1. Oscillations & Waves
11 Simple harmonic motion — Mechanical and Electrical simple harmonic 2
oscillators.
1.2 Energy decay in a damped harmonic oscillator — Non-dispersive 2
transverse and longitudinal waves in one dimension.
1.3 Waves with dispersion — water waves — Acoustic Waves — superposition 1
of waves — wave groups and group velocity.
14 Rayleigh criteria for limit of resolution and its applications to imaging. 1
2 Optics
2.1 Fermat’s principle of stationary time - reflectance and transmittance - 2
evanescent wave. Mach-Zehnder interferometer.
2.2 Farunhofer diffraction from a single slit and a circular aperture. 1
2.3 Einstein’s theory of matter radiation interaction and A and B coefficients. 1
2.4 CO; Laser. 1
2.5 Nd-YAG lasers -Applications of lasers. 1
3 Introduction to Quantum mechanics
3.1 Wave nature of Particles, Time-dependent and time independent 3
Schrodinger equation for wave function.
3.2 Born interpretation, probability current, Expectation values. 3
3.3 Free-particle wave function and wave-packets, Uncertainty principle — 3

Derivation & Experiment.
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. No. of
S No. Topic Hours
34 Schrodinger equation for one dimensional problems— particle in a box, 3
square-well potential, linear harmonic oscillator.
4 Applying the Schrodinger equation
4.1 Numerical solution of stationary-state 1

4.2 Schrodinger equation for one dimensional problem for different potentials 3
and related examples.

4.3 Angular momentum operator, Hydrogen atom ground-state, orbitals, 3
interaction with magnetic field , spin
4.4 Scattering from a potential barrier and tunneling; related examples like 3
alpha-decay, field ionization
4.5 Schrodinger equation for spherically symmetric potentials 1
4.6 Scanning tunneling microscope. 1
Total 36
Course Designers
1. Dr. M.Mahendran mmphy@tce.edu
2. Mr. V.Veeraganesh vvgphy@tce.edu
3. Dr. A.L.Subramaniyan alsphy@tce.edu
4. Dr.T.Manichandran stmanichandran@tce.edu
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CHEMISTRY Category | L | T | P | Credit
18CHA30 (COMMON TO CIVIL, MECHANICAL AND
MECHATRONICS)

BS 3(0|0| 3

Preamble

The objective of this course is to bestow a better understanding of basic concepts of chemistry
and its applications on Civil, Mechanical and Mechatronics domain. It also imparts knowledge
on properties of water and its treatment methods, spectroscopic techniques for material
characterization, corrosion and protection of metals. This course also highlights preparation,
properties and applications of polymer and composite materials. It also gives basic idea about
adhesives and lubricants and their mechanisms.

Prerequisite

Nil

Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Identify the properties of water and its treatment methods Understand

CO2 | Ssummarize the Principles and Instrumentations of Spectroscopic | Understand
techniques

CO3 | Select the appropriate spectroscopic techniques for characterization of | Apply
materials

CO4 | Adapt the customized corrosion control methods Apply

CO5 | Dramatize the preparation, properties and applications of Engineering | Understand
materials

CO6 | Describe the mechanism of adhesion and lubrication Understand

Mapping with Programme Outcomes

COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
1. M - - - - - - - - - M -
2. M L L - - - - - - - - -
COa3. S S M M - - - - - - - -
CoOa4. S S M M - - L - - - L -
CO5b. M M M - - - L - - - - -
COe6. M - L - - - - - - - - -
S- Strong; M-Medium; L-Low
Assessment Pattern

Bloom’s Category Colntmuous As;essment Te:ts Terminal Examination
Remember 20 20 20 20
Understand 40 40 40 40
Apply 40 40 40 40
Analyze - - - -
Evaluate - - - -
Create - - - -
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Course Level Assessment Questions
Course Outcome 1 (CO1):
1. Distinguish between scale and sludge.
2. 100 ml of given water sample consumed 48 ml of EDTA during titration using EBT
indicator. 35 ml of same EDTA consumed by 100 ml of standard hard water containing
1 mg of pure CaCO3 per ml. Calculate the permanent, temporary and total hardness of
given water sample in CaCOj3 equivalents.
3. Outline the steps involved in the waste water treatment process.
Course Outcome 2 (CO2):
1. State Beer-Lambert law.
2. Write the selection rule in absorption spectroscopy.
3. Explain the procedure involved in finding the metals present in an alloy sample using
ICP-OES.
Course Outcome 3 (CO3):
1. Compare the stretching frequencies of carbonyl functional groups in the following

compounds
/U\
)k

2. Following Woodward-Fiesher- scott rules, it has been observed that the following
compounds have absorption maximum at (i) 225 nm, (ii) 220 (iif) 230. Explain which
is which.

3. Describe the function of different magnets available to generate magnetic field in MRI
scanner.
Course Outcome 4 (CO4)
4. lllustrate the different forms of corrosion with appropriate mechanism
5. Dramatize suitable methods to prevent corrosion of iron bar used in construction.
6. Discuss in detail about the constituents and functions of paint.
Course Outcome 5 (CO5)
1. Explain the application of composite materials in automobile engineering.
2. Demonstrate the applications of polymer in the enhancement of concrete properties.
3. Summarize the properties and application of reinforced composite materials.
Course Outcome 6 (CO6)
1. List the types of lubricant materials.
2. ldentify the factors which influence the action of adhesive.
3. Discuss the mechanism of lubrication.
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Concept Map

CHEMISTRY

comprises

tspscmosconc TECHNIQUE

AND APPLICATIONS ] | CORROSION AND IS CONTRoL |

ENGINEERING MATERIALS

WATER CHEMISTRY

treatment of water

consist of
Includes Comprises Contains
tli Explains Discuss  Includes : Demonstrates
describes deals about Outlines Explains Describes
m Composite materials M
Characteristics Types of corrosion
of water with mechanisms Sk Discuss Deals
) xplains
treatment mthods e e deals with P!
spectroscopic techniques
Inrernal and External

Corrosion control methods
Preparation, properties

Properties and
mechanism of lubrication

and applications

Principles of . B
spectroscopic techniques Material Characterization
Factors Applications in Civil [Classiﬁcation and mechanism]
influencing corrosion and Mechanical domain
Syllabus

Water Chemistry : Water- sources-Hardness of water-types-Estimation of hardness of water
by EDTA method. Disadvantages of hardwater -Boiler troubles- scale & sludge. Internal
treatment methods. External treatment methods- zeolite, ion exchange. Desalination process-
reverse osmosis, electrodialysis, multi stage flash distillation. Waste water treatment
processes.

Spectroscopic technique and applications-Principles of spectroscopy and selection rules-
Electronic spectroscopy, Fluorescence- applications in medicine. Vibrational and rotational
spectroscopy of diatomic molecules- Applications. Nuclear magnetic resonance and magnetic
resonance imaging. Atomic Absorption Spectroscopy and Inductively Coupled Plasma-Optical
Emission Spectroscopy- Principle, instrumentation and applications.

Corrosion and its prevention-Corrosion- causes- factors- types- chemical, electrochemical
corrosion (galvanic, differential aeration), Corrosion of steel in various environments. Rate of
corrosion. Corrosion control - material selection and design aspects - electrochemical
protection — sacrificial anode method and impressed current cathodic method. Coatings —
Metallic — Chromate conversion coating, electroplating — precious metal coating. Paints-
constituents and function.

Engineering materials — Polymers - Introduction-classification-properties —applications in
construction and manufacturing processes. Composite Materials: Introduction-Classification —
Preparation, properties and applications. Fiber-Reinforced Composites-preparation,
properties and applications..Adhesives- Introduction-classification-fundamental aspects —
mechanism of adhesion- factors influencing adhesive action. Lubricants-introduction-
classification-properties-functions-mechanism of lubrication.
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1. P.C. Jain and Monica Jain, A Textbook of Engineering Chemistry, DhanpatRai

publications, New Delhi, 16™ edition, 2015.

2. C. N. Banwelland E.M. McCash, “Fundamentals of Molecular Spectroscopy”, Tata

McGraw-Hill (India), 5™ Edition, 2013.

Reference Books
1. S.S. Dara and S.S.Umare, “A Textbook of Engineering Chemistry”, S.Chand &

Company, 12" Edition, Reprint, 2013.

2. Shashi Chawla, “ A text book of Engineering Chemistry”, Dhanpat Rai & Co.(pvt)

Itd, 3 edition, reprint 2011.

Course Contents and Lecture Schedule

: No. of
S. No. Topic hours
1.0 Water Chemistry
1.1 Introduction -Water- sources-Hardness of water-types 1
1.2 Estimation of hardness of water by EDTA method 2
13 Disadvantages of hard water -Boiler troubles- scale & sludge. 1
14 Internal treatment methods 1
1.5 External treatment methods- zeolite, ion exchange 1
16 Desalination process- reverse osmosis, electrodialysis, multi stage 1
’ flash distillation
1.7 Waste water treatment processes 2
2.0 Spectroscopic technique and applications
2.1 Introduction 1
2.2 Principles of spectroscopy and selection rules 1
2.3 Electronic spectroscopy, Fluorescence- applications in medicine. 1
24 Vibrational and rotational spectroscopy of diatomic molecules- 5
' Applications
2.5 Nuclear magnetic resonance and magnetic resonance imaging 2
Atomic Absorption Spectroscopy and Inductively Coupled Plasma-
2.6 Optical Emission Spectroscopy- Principle, instrumentation and 2
applications.
3.0 Corrosion and its prevention
3.1 Corrosion- causes- factors- 1
32 types- chemical, electrochemical corrosion (galvanic, differential 2
’ aeration), Corrosion of steel in various environments (Marine)
3.3 Rate of corrosion 1
34 Corrosion control - material selection and design aspects 1
35 electrochemical protection — sacrificial anode method and impressed 1
' current cathodic method
36 Coatings — Metallic - Chromate conversion coating, electroplating — 2
' precious metal coating.
3.7 Paints- constituents and function. 1
4.0 Engineering materials

Passed in Board of Studies on 14.07.2018
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. No. of
S. No. Topic hours
4.1 Polymers - Introduction-classification-properties 1
4.2 Applications in construction and mechanical domains 1
43 Composite Materials: Introduction-Classification — Preparation, 1
' properties and applications of Polymer Matrix Composites,
44 Metal Matrix Composites, Ceramic Matrix Composites Carbon-Carbon 2
) Composites
Fiber-Reinforced Composites- Glass, Silica, Kevlar, carbon, boron, 2
4.5 silicon carbide, and boron carbide fibers and nature-made
composites, and applications.
46 Adhesives- Introduction-classification-fundamental aspects — 1
' mechanism of adhesion- factors influencing adhesive action
47 Lubricants-introduction-classification-properties-functions-mechanism 1
' of lubrication.
Total 36
Course Designers:
1. Dr. M.Kottaisamy hodchem@tce.edu
2 Dr.(Mrs).K.Radha krchem@tce.edu
2. Dr.S.Rajkumar rajkumarsubramanium@tce.edu
3. Dr.M.Velayudham mvchem@tce.edu
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18CHB30

CHEMISTRY

(Common to EEE and ECE)

Category | L | T | P | Credit

BS 3/]0|0| 3

Preamble

This course work aims in imparting fundamental knowledge of materials and their applications
in electrical, electronics and communication engineering. This course provides exposure to
the students regarding the characterization of materials by spectroscopic methods. This
course also deals with the selection of materials based on their properties for application in
energy storage, energy conversion and electronic devices. It also extends the importance of
water and gives better understanding of Water treatment processes.

Prerequisite
NIL
Course Outcomes

On the successful completion of the course, students will be able to

CO1. | Identify the properties of water and its treatment methods Understand

CO2. | Summarize the Principles and Instrumentations of Spectroscopic Understand
Techniques

COa3. | Select the appropriate spectroscopic techniques for characteristics | Apply
of materials

CO4. | Outline the importance of industrial electrochemical processes and | Understand
protective coating

CO5. | Indicate the materials best suited for the construction of energy | Apply
storage devices for different applications

CO6. | Identify the implications of material properties in the performance of | Apply
electronic devices.

Mapping with Programme Outcomes

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

Co1 M M L - - - - - - - - L

CO2 M M L - - - - - - - - -

COs3 S S L - - - - - - - - -

CO4 M M M M - - L - - - - L

CO5. S S M M - - M - - - - L

CO6 S S M M - - M - - - - L

S- Strong; M-Medium; L-Low

Assessment Pattern
Bloom’s Category Colntlnuous As;essment Te;ts Terminal Examination

Remember 20 20 20 20

Understand 30 30 30 30

Apply 50 50 50 50

Analyze _ _ _ _

Evaluate _ _ _ _

Create _ _ _ _

Passed in Board of Studies on 14.07.2018
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Course Level Assessment Questions
Course Outcome 1 (CO1):
1. Distinguish between scale and sludge.
2. 100 ml of given water sample consumed 48 ml of EDTA during titration using EBT
indicator. 35 ml of same EDTA consumed by 100 ml of standard hard water containing

1 mg of pure CaCO3 per ml. Calculate the permanent, temporary and total hardness of
given water samples in CaCO3; equivalents.

3. Outline the steps involved in the waste water treatment process.
Course Outcome 2 (CO2):

4. State Beer-Lambert law.

5. Write the selection rule in absorption spectroscopy.

6. Explain the procedure involved in finding the metals present in an alloy sample using
ICP-OES.

Course Outcome 3 (CO3):
1. Compare the stretching frequencies of carbonyl functional groups in the following

compounds
his il

2. Following Woodward-Fiesher- scott rules, it has been observed that the following

compounds have absorption maximum at (i) 225 nm, (ii) 220 (iii) 230. Explain which
is which.

N e N AA N M

3. Describe the function of different magnets available to generate magnetic field in MRI
scanner.

Course Outcome 4 (CO4)
1. Explain the drawbacks of gold electroplating.
2. Name the different types of electrolyte used in platinum electroplating.

3. Write the equations for hydrogen generation by electrolysis process under acidic
and alkaline conditions.

Course Outcome 5 (CO5)
1. lllustrate the working principle, charging and discharging reactions in Lead acid battery.

2. With the help of comparative chart of different battery types, justify the reason for
considering Lithium ion batteries as future power source.

Smalker size—

Energy dersity W hH)
©

— [ N
AN MA Y
/ \f J
‘«‘N»—Od,‘t
100 S
(Loaz)
\aca /
\acid_

. Lighter weight ——3=

T T T T T
50 150 150 200 250
Energy density (W h kg™")

3. lllustrate H»-O- fuel cell construction and explain associated electrochemical reactions.
Course Outcome 6 (COB6)
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1. Explain the conduction mechanism of polyaniline as a host for enzyme in biosensor.
2. In the following profile, identify the reason why the conductivity of polymer has been
increased with dopant level.

200 —

“onductivity //

(S/cm) /
100

4

_

!
Dopant level dopant/CH uanit

3. ldentify the suitable bio sensing materials for the detection of glucose in human blood
serum.
Concept Map

CHEMISTRY

/

Deals with

Water technology Advanced Engineering materialsj

\I

describes : 7
/ ) Spectroscopml teghmques (Electrochemical power system] \
Explain and applications :
1. Sources \ demonstrate —,| Sensors-Basic concepts
2. Characteristic Nature of Water Explain types and Applications
3, Hardness and its estimation Sl / N
1.Characteristics of
L. Internal Treatment Idustrial Electrolysis High power densiy and
2. External Treatment process and coating energy density batteries e g
3. Waste water treatment | elaborate 2,Primary and Secondary | | ! :
| batteries its composites

for Electronic devices

(N : 7\ Aoplicati
Principle and selction rules in leb

1. Electronics

2. vibrational and Rotational Mechanism and Applications deal/s With
3R Fuel cell, super capacitore,
4.NMR EDLC Conduction mechamism

5.AAS e tati and appications
6. 1CP and Optical Emmision Afplrlﬂ;ﬁ;]: i of conducting polymers
spectroscopic techniques
L J
Syllabus

Water Chemistry: Water- sources-Hardness of water-types-Estimation of hardness of water
by EDTA method. Disadvantages of hardwater -Boiler troubles- scale & sludge.Internal
treatment methods. External treatment methods- zeolite, ion exchange. Desalination process-
reverse osmosis, electrodialysis, multi stage flash distillation. Waste water treatment
processes.

Spectroscopic technigue and applications -Principles of spectroscopy and selection rules-
Electronic spectroscopy, Fluorescence- applications in medicine. Vibrational and rotational
spectroscopy of diatomic molecules- Applications. Nuclear magnetic resonance and magnetic
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resonance imaging. Atomic Absorption Spectroscopy and Inductively Coupled Plasma-Optical

Emission Spectroscopy- Principle, instrumentation and applications.

Electrochemical power system-Electrochemistry—Basics - Industrial electrolytic process —

Water electrolysis — Hydrogen generator- Electroplating - Decorative and functional coating-

Value added coatings and Electroless process of making printed circuit board- Materials for

Energy storage: Batteries - High energy density and Power density batteries -Operational

characteristics — Primary and Secondary batteries— Fuel cells — Basic concept and types -

Advantages and Disadvantages of fuel cell-Hydrogen Economy-Hydrogen storage- Super

capacitors.

Advanced Engineering materials: Polymers and its composites for Electronic devices -

Dielectric, mechanical and electrical properties-chemical methods for tailoring the properties-

Conducting polymers — principle and preparation method-conduction mechanism—application

of polymer and its composites in communication and flexible electronic devices - Frequency

selective surfaces-Sensing properties of materials-concept-Applications

Text Book

1. P.C. Jain and Monica Jain, A Textbook of Engineering Chemistry, DhanpatRai
publications, New Delhi, 16™ edition, 2015.

2. C. N.Banwell and E.M. McCash, Fundamentals of Molecular Spectroscopy, TataMcGraw-
Hill (India), 5" Edition, 2013.

Reference Books

1. AJ. Bard and L.R. Faulkner, Electrochemical Methods, Fundamentals and Application.
Wiley,2001

2. 2.Y.R.Sharma, Elementary Organic Spectroscopy, S. Chand, 2007.

3. 3.ShashiChawla, A text book of Engineering Chemistry, Dhanpat Rai& Co.(pvt) Ltd, 3"
Edition, reprint 2013

Course Contents and Lecture Schedule

. No. of

S.No Topic Hours

1.0 | Water Chemistry

1.1 | Introduction -Water- sources-Hardness of water-types 1

1.2 | Estimation of hardness of water by EDTA method 2

1.3 | Disadvantages of hard water -Boiler troubles- scale & sludge. 1

1.4 | Internal treatment methods 1

1.5 | External treatment methods- zeolite, ion exchange 1

16 Desalination process- reverse osmosis, electrodialysis, multi stage flash 1

' distillation

1.7 | Waste water treatment processes 2

2.0 | Spectroscopic technique and applications

2.1 | Introduction 1

2.2 | Principles of spectroscopy and selection rules 1

2.3 | Electronic spectroscopy, Fluorescence- applications in medicine. 1

54 Vibrational and rotational spectroscopy of diatomic molecules- 5

Applications
2.5 | Nuclear magnetic resonance and magnetic resonance imaging 2
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. No. of
S.No Topic Hours
26 Atomic Absorption Spectroscopy and Inductively Coupled Plasma-Optical 5
' Emission Spectroscopy- Principle, instrumentation and applications.
3.0 | Electrochemical power system
Industrial electrolytic process — Water electrolysis — Hydrogen generator- 2
3.1 | Decorative and functional coating-Electroplating Protective coating (Zn and
Ni);
39 Value added coatings (Au, Pt).and Electroless process of making printed 1
' circuit board
High energy density and Power density batteries-Operational 2

3.3 | characteristics — Primary (Zn/MnO- or Zn/Ag-O) and Secondary batteries
(Pb- acid and Lithium ion/polymer batteries)

Fuel cells — Basic concept and types Proton exchange membrane FC- 2
Methanol FC-solid oxide FC- (principle only)
Advantages and Disadvantages of fuel cell-Hydrogen Economy-Hydrogen 2
storage- Super capacitors — EDLC and Hybrid type (principle only)
4.0 | Advanced Engineering materials

Dielectric, mechanical and electrical properties-chemical methods for 2

3.4

3.5

4.1 L : . : o
tailoring the properties-Doping-Functionalization-core/shell nanostructure
4.2 Conducting polymers — principle and preparation method-conduction 2
' mechanism-(conjugated polymers- conjugated doped polymers)
43 application of polymer and its composites in sensors, light emitting diodes. 2
' telecommunications, power transmissions
44 antistatic coatings, conducting adhesives, artificial nerves - EMI shielding, 1
' Frequency selective surfaces
45 Sensing properties of materials-concept-Applications- Electronic sensors 2
' in Environmental monitoring process
Total 36
Course Designers:
1. Dr.M.Kottaisamy hodchem@tce.edu
2. Dr..J.Shanmugapriya shanmugapriya@tce.edu
3. Dr.S.Balaji Sbalaji@tce.edu
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t LIT|P it
CHEMISTRY Category Credi

(Common to CSE and IT) BS 3(0|0| 3

18CHC30

Preamble

The objective of this course is to bestow the better understanding of basic concepts of
chemistry and its applications in Computer Science and Engineering and Information
Technology. This course provides exposure on corrosion and its protection in computer
components. It also imparts knowledge on properties and application of nano-materials in data
storage devices. Besides, it highlights properties of water and its treatment methods,
spectroscopic techniques for material characterization, properties and applications of
polymers.

Prerequisite

NIL

Course Outcomes

On the successful completion of the course, students will be able to

CO 1. | Identify the properties of water and its treatment methods Understand
CO 2. | Summarize the principles and instrumentations of spectroscopic | Understand
techniques
CO 3. | Select the appropriate spectroscopic techniques for characteristics | Apply
of materials
CO 4. | Adapt the suitable corrosion control methods Apply

CO 5. | Describe the preparation, properties and applications of polymers | Understand
and nanomaterials.
CO 6. | Discuss the significance of nanomaterials in computer peripherals | Understand
and data storage devices

Mapping with Programme Outcomes

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

co1l - - - - - - - - - L -

CO2

COs.

COA4.

COs.

S0 n L
S0 0T
4E<4E<4E<4En
L
r<ilnilm

CO6.

S- Strong; M-Medium; L-Low

Assessment Pattern

Bloom’s Category Colntmuous As:essment Te;ts Terminal Examination
Remember 20 20 20 20
Understand 40 40 40 40
Apply 40 40 40 40
Analyze - - - -
Evaluate - - - -
Create - - - -
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Course Level Assessment Questions
Course Outcome 1 (CO1):
1. Distinguish between scale and sludge.
2. 100 ml of given water sample consumed 48 ml of EDTA during titration using EBT
indicator. 35 ml of same EDTA consumed by 100 ml of standard hard water containing
1 mg of pure CaCO3 per ml. Calculate the permanent, temporary and total hardness of
given water samples in CaCO3; equivalents.
3. Outline the steps involved in the waste water treatment process.
Course Outcome 2 (CO2):
1. State Beer-Lambert law.
2. Write the selection rule in absorption spectroscopy.
3. Explain the procedure involved in finding the metals present in an alloy sample using
ICP-OES.
Course Outcome 3 (CO3):
1. Compare the stretching frequencies of carbonyl functional groups in the following

compounds
j)\ 0
)L

2. Following Woodward-Fiesher- scott rules, it has been observed that the following
compounds have absorption maximum at (i) 225 nm, (ii) 220 (iif) 230. Explain which

is which.
) . b) M 9 TR

3. Describe the function of different magnets available to generate magnetic field in MRI
scanner.

Course Outcome 4 (CO4):

1. Linear polarisation of steel specimen (0.1 x 0.1 cm?) kept in 4% aqueous NacCl solution
is studied. It gives corrosion current leor = 50 pA/cm?2.Equivalent weight and density of
steel are 55.85 g/mol and 8.05 g/ cm? respectively. Calculate the rate of corrosion of
steel in mm/year.

2. Demonstrate causes and control measures of corrosion in computer peripherals and
electronic devices.

3. Explain the factors influencing rate of corrosion.

Course Outcome 5 (CO5):
1. Demonstrate the mechanism of conducting polymer of poly acetylene.
2. Explain the application of polymer material application in display devices.
3. Compare OLED vs LCD in display properties.
Course Outcome 6 (CO6):
1. Recall the classification of nanomaterials
2. Explain size dependent properties on nanomaterials
3. Describe the role of nanomaterials in data storage devices.
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Concept Map

CHEMISTRY

comprises

-WATERCHEMISTRY \\
SPEGROiggG%A%:g]QUES . J CORROSION IN [ADVANCED ENGINEERING MATERMLS]
/ \ COMPUTER COMPONENTS ‘
Describes / \ / \ =
Deals aboutOutines /mc udes

Explain Includes Discuss | Demonstrate

Discuss
Characvtveristics g i / Types & Corrosion Rate
s Treatment Methods : » Sl Corrosion Control Methods Nanomaterials
Instrumentation of e inauon in Computer Peripherals
Spectroscopic Techniques
ut

Describes

I/

Comprises

: ntain

Internal and External Facto&s Influencing o Includes

orrosion Outlines
Treatment of Water Peincles o - /
Spectroscopic Techniques Application of , ‘
Material characterisation Properties &Molecular Weight Classification &
Determination Techniques Properties

Syllabus

Application in computer Application in
Peripherals & Electronic Devices Data Storage
Water Chemistry:

Water- sources-Hardness of water-types-Estimation of hardness of water by EDTA method.
Disadvantages of hardwater -Boiler troubles- scale & sludge. Internal treatment methods.
External treatment methods- zeolite, ion exchange. Desalination process- reverses 0smaosis,
electrodialysis, multi stage flash distillation. Waste water treatment processes.
Spectroscopic technique and applications:

Principles of spectroscopy and selection rules- Electronic spectroscopy, Fluorescence-
applications in medicine. Vibrational and rotational spectroscopy of diatomic molecules-
Applications. Nuclear magnetic resonance and magnetic resonance imaging. Atomic
Absorption Spectroscopy and Inductively Coupled Plasma-Optical Emission Spectroscopy-
Principle, instrumentation and applications.

Corrosion in computer components:

Introduction -types of corrosion-electrochemical analysis-Polarization and Impedance - Rate
of corrosion determination- influencing factors in corrosion-corrosion degradation in computer
peripherals, electronic devices -control measures-self protecting corrosion products —Pilling
Bed worth rule- precious metal coating and impact-salt spray- electroless plating-Printed
Circuit Board (PCB) manufacturing.

Advanced Engineering Materials:

Polymers — introduction — structure- property relationship of polymer -conducting polymers —
properties and applications in biosensors, organic light emitting diodes.Polymers in
telecommunications, power transmission and liquid crystalline display devices, flexible
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electronic devices. Polymer composite—classification and applications in computer
components. Nanomaterials: Difference between nano and bulk materials- classifications-
size dependent properties. Data storage materials — properties and applications.

Text Book

1. P.C. Jain and Monica Jain, A Textbook of Engineering Chemistry, DhanpatRai
publications, New Delhi, 16" edition, 2015.

2. C. N. Banwelland E.M. McCash, “Fundamentals of Molecular Spectroscopy”, Tata

McGraw-Hill (India), 5™ Edition, 2013.
Reference Books

1. Shashi Chawla, “ A text book of Engineering Chemistry”, Dhanpat Rai & Co.(pvt) Itd 3"
edition, reprint 2011.

2. Mars Fontana, “Corrosion Engineering, Mc Graw Hill Education 3™ edition reprint,
2017.R.V.Gadag, A. Nityananda Shetty “Engineering Chemistry” I.K. international
Publishing Pvt Ltd. 3 edition 2014.

Course Contents and Lecture Schedule

: No. of
S. No. Topic hour
1.0 Water Technology
1.1 Introduction -Water- sources-Hardness of water-types 1
1.2 Estimation of hardness of water by EDTA method 2
1.3 Disadvantages of hardwater -Boiler troubles- scale & sludge. 1
14 Internal treatment methods 1
15 External treatment methods- zeolite, ion exchange 1
16 Desalination process- reverse osmosis, electrodialysis, multi stage 1
flash distillation
1.7 Waste water treatment processes 2
2.0 Spectroscopic techniques and applications
2.1 Introduction 1
2.2 Principles of spectroscopy and selection rules 1
2.3 Electronic spectroscopy, Fluorescence- applications in medicine. 1
24 Vibrational and rotational spectroscopy of diatomic molecules- 5
Applications
2.5 Nuclear magnetic resonance and magnetic resonance imaging 2
Atomic Absorption Spectroscopy and Inductively Coupled Plasma-
2.6 Optical Emission Spectroscopy- Principle, instrumentation and 2
applications.
3.0 Corrosion in computer components
31 Types of corrosion, Electrochemical analysis — polarisation and 2
' impedance
3.2 Rate of corrosion determination 1
3.3 Factors influencing corrosion-local heat generation 2
3.4 Corrosion in computer peripherals and electronic devices 1
3.5 Corrosion control methods and precious metal coating 2
3.6 Printed Circuit Board Manufacturing 1
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. No. of
S. No. Topic hour
4.0 Advanced Engineering Materials
4.1 Polymers - Structure property relationship of polymer 2
Conducting polymers — synthesis, properties and applications in 3
4.2 :
biosensors and OLED
43 Polymer composites — classification and applications in computer 1
components.
4.4 Nanomaterials — classification and size dependent properties 1
4.5 Properties of Data storage nanomaterials 2
Total 36
Course Designers:
1. Dr. M. Kottaisamy hodchem@tce.edu
2. Dr. V. Velkannan velkannan@tce.edu
3. Dr. S. Sivailango drssilango@tce.edu
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18EG140 ENGLISH

Category | L

P [Credit

HSS

0|0 2

Preamble
The course aims at developing communication skills in English essential for understanding
and expressing the ideas in different academic, social, and professional contexts. The
students acquire the skills of listening, speaking, reading, and writing competencies in English
language, making them employable in the globalised scenario.
Prerequisite

NIL

Course Outcomes
On the successful completion of the course, students will be able to

Recall the basics of language in terms of vocabulary, grammar,
CO1| pronunciation, syntax and semantics. Remember
co2| Understand the grammatical nuances and use them accordingly in |Understand
CcO3 'F?éé‘&“éﬁ%&ﬁfﬁr‘éﬁend the content in English in general and technical | Understand
CO4 | Write with coherence and cohesion effectively. Apply
Apply the language in established structure with precision in social and
CO5| professional contexts. Apply
Mapping with Programme Outcomes
COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1. S S
Co2. S M
COa3. S S
CO4. S S
CO5. S S
S- Strong; M-Medium; L-Low
Assessment Pattern
Bloom’s Category Continuous Assessment Tests Terminql
1 2 3 Examination
Remember - - - -
Understand 15 15 30 30
Apply 35 35 70 70
Analyse - - - -
Evaluate - - - -
Create - - - -

Passed in Board of Studies on 14.07.2018
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Course Level Assessment Questions
Course Outcomes 1,2 and 3
1. Rewrite as directed.
a) Write a basic definition of a “ mobile”.
b)Combine the following sentences to bring out the “Purpose and Function”.
The coal gas is compressed. Condensation in the gas mains can be avoided.
¢) Expand the following nominal compounds: i) car race ii) race car
d) Combine the following sentences using a relative clause.
Smart meters are small computers. They provide real-time information on how
much electricity is being used by each customer.
e) Combine the following sentences to bring out the “Cause and Effect”
Sand is mixed with the cement. It prevents the excessive shrinkage during drying.
f) Give the words for the following transcriptions
i) /tek ' nol.a.d3i/ i) /pre nant .si'e1.Jon/
g) Write down the phonetic symbols of the letters underlined. i).Thick ii) Pleasure
h) Syllabify the word and underline the stressed syllable: Communication
i) Frame question tags for the following sentence: Don’t open your books
j) Fillin the blank with the correct form of the verb given in brackets.
Tamil Nadu’s share of students in the IITs and NITs (register) a
considerable drop in the recent years.
2. Read the following passage and answer the following (different types of) questions.
e Descriptive questions for eliciting short answers
e True or false
e Sentence Completion
¢ Synonyms/meaning of the words in the text
Course Outcomes 4 & 5
1. Write a paragraph in about 100-150 words on E-learning
2. Write a paragraph in about 100-150 words on Plastics
3. Write an e-mail to a company requesting permission to attend in-plant training for a fortnight.
4. Draft a letter to a company requesting you to undergo in-plant training there, inventing
necessary details, in proper format.
Prepare a set of 10 instructions on how to draw money from an ATM.
Prepare a set of 12 recommendations to keep our environment clean.
7. Make notes of the passage given in appropriate format with a title andsummarize in about
100 words.
8. Interpret the following graphic data in about 150 words

NEW SOFTWARE

o o

20
18 1
16
14

2 12

H
£ 10 B Price
o 81 H Training
O saving

(RN

alpha indigo XN

Software packages

9. Write an essay in about 250 words on ‘The Impact of Technology on Nature’
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10. Write an essay in about 250 words on ‘Green Engineering’ )
Concept Map:

English Language
Learning

Vocabulary / /___,/—-} Writing
‘\requires skills
/ such as /
Speaking /

Of\) Formal letters

; And Email
Is Characterised by Reading Sentences
Essays
Requires skills Y
Word Formation - Prefixes PR
Suffixes and Root words Paragraphs Are
N of Characterised by n
attention to Specifc to Characterised by
have Theme,
Passages on iy,
Sciencge and d%!frfe - t K-
Pronounciation, Stress Skimming, Technology e and Style
and Intonation Skipping e have ‘
. Topic Sentence i
Scanning Business English ’ C Cl[ar;ty,
Scientific gg:\pclie:::s
SCOh ernt Writing - Notions Coitoct ess’
upporting and Coherence
. Types Sentences
are ¢ aLac eri Structure, (Statement,
¥ Concord Negative,
Thgme / Tense, Interrogative
Attitude Punctuation Imperative
and and Exclamatory
Purpose
Syllabus:
MODULE- |

Basics of language — Phonetics - Phonemes, Syllables and Stress, Vocabulary — Word
Analysis, Prefix, Suffix, Roots, Parts of Speech, Sentence Patterns.
MODULE- Il
Basics of grammar — Tenses, Subject-Verb Agreement, Impersonal Passive Voice, Relative
Clauses; Notions for Technical English — Noun Compounds, Classifications and Definitions,
Cause and Effect, Purpose and Function, Numerical Adjectives, Reading Comprehension —
Skimming, Scanning, Skipping ( as tested in BEC Vantage Level)
MODULE-III
Writing with coherence and cohesion, Summarizing, Note-Making, Interpretation of Graphics,
Writing Instructions and Recommendations, Paragraph and Essay Writing.
MODULE-IV
Writing with correct spelling, punctuation and grammar, Blog writing, E-mail Writing (BEC
Vantage Writing-Unit 1) — Formal Letters by students for Bonafide Certificate/Permission.
Suggested Reading:
Books:
1. Murphy, Raymond, English Grammar in Use with Answers; Reference and Practice for
Intermediate Students, Cambridge: CUP, 2004
2. Jones, Daniel. An English Pronouncing Dictionary, Cambridge: CUP, 2006
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3. Brook-Hart,Guy. Cambridge English- Business Benchmark-Upper Intermediate,
CUP,2014.
4. Dhanavel, S.P. English and Communication Skills for Students of Science &
Engineering, Orient BlackSwan, Chennai: 2016.
5. Swan, Michael. Practical English Usage.4™ Edn. OUP. 2016.
Websites:
1. http://www.englishclub.com
2. http://owl.english.purdue.edu
3. https://www.oxfordonlineenglish.com
4. www.bbclearningenglish.com
Course Contents and Lecture Schedule

S.No Topic No. of Hours

=

Introduction

Sentence Patterns

Tenses

Subject-Verb Agreement

Phonetics — Consonants, Vowels, Dipthongs

Phonetics — Syllable and Stress

Word Formation — Prefixes, Suffixes and Root Words

Reading Comprehension - | (Skipping, Skimming, and Scanning)

© N ORWN

Note-Making and Summarizing

BN
o

| Writing Instructions and Recommendations

|_\
|_\

| Tutorials

[EEN
N

| Defining and Non-Defining Relative Clauses

NP R|R| R RP|IR|R| R[NP~

[
w

| Impersonal Passive Voice

Notions of Technical English — Noun Compounds, Definitions, Cause
& Effect, Purpose and Function, Numerical Adjectives

[EEY
B
=

Paragraph / Essay Writing- Topic and Supporting Sentences,

15. Coherence

N

16, E-Mail Writing — (BEC Vantage Writing Task | )

17, Formal Letters by students for Bonafide Certificate/Permission

18, Interpretation of Graphics

19, Reading Comprehension — Il (As tested in BEC Writing Task I11)

RIN|R| R R

20) Tutorials

Total 24

Course Designers:
1 Dr. S. Rajaram sreng@tce.edu
Dr.A.Tamilselvi tamilselvi@tce.edu

2
3 Mr. R. Vinoth vino@tce.edu
4 Dr. R. K. Jaishree Karthiga jai@tce.edu
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Category | L | T | P | Credit
18ES150 ENGINEERING EXPLORATION

ES 112 - 3

Preamble

The course Engineering Exploration provides an introduction to the engineering field. It is

designed to help the student to learn about engineering and how it affects our everyday lives.

On the successful completion of the course, students will be to explain how engineering is

different from science and technology and how science, mathematics and technology are an

integral part of engineering design.

Prerequisite

NIL

Course Outcomes

On the successful completion of the course, students will be able to
CO1. Explain technological & engineering development, change and impacts | Understand
of engineering
CO2. Draw a product in enough detail that others can accurately build it and | Apply
write specification sheet for a given product
CO3. Complete initial steps (Define a problem, list criteria and constraints, | Apply
brainstorm potential solutions and document the ideas) in engineering design
process
CO4. Draw sketches to a design problem and provide a trade-off matrix Apply
CO5. Communicate possible solutions through drawings and prepare project | Apply
report
CO6. Use reverse engineering to suggest improvements in a tool design Apply
CO7. Apply the concept of engineering fundamentals in Civil, Mechanical, | Apply
Electrical and Computer Engineering

Mapping with Programme Outcomes
COs | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Cco1
co2
Cco3
Cco4
Co5
Co6
co7 L - - - - - - - - -

S- Strong; M-Medium; L-Low

Assessment Pattern

| I I I I N
1
1
1
1
1
1
1
1
1

ninnnnn
ME<4E4E4E4Edin

Continuous Assessment Tests End nggster
S.No Bloom’s category Examinations
1 2 3
1 Remember 20 20 20 20
2 Understand 20 20 20 20
3 Apply 60 60 60 60
4 | Analyze 0 0 0 0
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5 Evaluate 0 0 0 0
6 Create 0 0 0 0

Course Level Assessment Questions

Course Outcome 1 (CO1):

1. What is the role of Engineer?

2. How do you believe the growth of engineering has impacted the product that we have
today?

3. Select an engineering product, list the specifications and constraints that must be
considered when designing the product. Make a list of tradeoff.

Course Outcome 2 (CO2):

1. List the steps of a design problem.

2. Identify the problem you see in the product you used in your daily life.

3. Determine the design constraint and criteria for a problem.

4. Create an isometric drawing of a design.

Course Outcome 3 (CO3):

1. List the five factors when considering development problem.

2. Imagine you have noticed the car you are riding is making a squeaking noise from the
engine compartment. Define the problem with your vehicle. Classify the potential problem.

3. Imagine you are hired by your local city to develop a new public transportation.

a. Define the problem.
b. List the criteria and constraint.
c. List the potential solution.

Course Outcome 4 (CO4):

1. Imagine you are an engineer who is designing a portable sitting device; you need to design
a chair that will be portable that will fit in the trunk of the car which hold 100 kg individual
and will be easily produced. Create sketches using a four step process to this design
problem.

2. Imagine you are an engineer who develops method to automatically sort books at college
library. Develop possible sketches and list potential solution and give the tradeoff matrix.

3. How can your research improve the design?

Course Outcome 5 (CO5):

1. What details are able to show with the perspective drawing?

2. What is the difference between mockup and prototype?

3. List five different question engineers must ask about function of the design.

Course Outcome 6 (CO6):

1. Select a product to analyze with respect to function, fit, aesthetics, safety and environment
impact. Write a summary on evaluation of the product. If you would like make changes to
the design list the changes.

2. What design components should be reconsidered in reverse engineering processes?
Why?

3. What are the benefits of reverse engineering?
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Course Outcome 7 (CO7):

1. Explain ohms law and list the related formulas.

2. What role do you think the range selection plays in the accuracy of the measurements?
3. Why it is important for a civil engineer to study structural forces?

4. Describe the differences between fluids used in hydraulics and pneumatics.

Concept Map

Engineering Students

shall apply engineering
shall know shall be fundamentals in

famijiar with
Engineering Design Electrical Engineering

in terms of involves
js )/‘/ \ \
Engineerin: o =t - =
Rquuiremer?t Engfneer!ng Roles Problem definition [Idea generatlon](smut,on CreationJ Test/Analysis
Engineering Impacts \

What is Engineering

Engineering as a profession

can also
using using eads to leads to be made

\ through
[Sketching] [Problem solvmg] (Communicating) [Product evaluation] Final project repon]

using

P

Reverse Engineering

Orthographic drawing

perceptive drawing
Dimensioning

Syllabus

What is Engineering: Engineering Requirement, Knowledge within Engineering disciplines,
Engineering advancements Engineering Design: Problem definition, idea generation through
brainstorming and researching, solution creation through evaluating and communicating,
text/analysis, final solution and design improvement. Defining problems and
Brainstorming: Researching design, sketching problem solving Communicating solution:
Dimensioning orthographic drawing, perspective drawing Modeling and Testing final
output: Product evaluation, reverse engineering, final project report. Civil Engineering:
Structural forces structural analysis, bridge design components, structural design Mechanical
Engineering: Types of motion, mechanical power system, mechanical power formula,
mechanical design. Electrical Engineering: Reading analog multimeter, measuring current,
voltage and resistance, electricity from chemicals, solar cells, magnets, Ohms law and watts
law, circuit identification and circuit calculation, resistor color code, continuity Computer
Engineering: Logic gates, algorithms, computer architecture, binary code
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Reference Books

1. Ryan A.Brown, Joshua W.Brown and Michael Berkihiser: “Engineering Fundamentals:
Design, Principles, and Careers”, Goodheart-Willcox Publisher, Second Edition, 2014.

2. Saeed Moaveni ,“Engineering Fundamentals: An Introduction to Engineering”, Cengage
learning, Fourth Edition, 2011.

Course Contents and Lecture Schedule

. No. of
No. Topic Lectures
1. What is Engineering
1.1 Engineering Requirement 1
1.2 Knowledge within Engineering disciplines, 1
13 Engineering advancements 1
2 Engineering Design
2.1 Problem definition, 1
2.2 idea generation through brainstorming and researching 1
2.3 solution creation through evaluating and communicating, 1
2.4 text/analysis 1
2.5 final solution and design improvement 1
3 Defining problems and Brainstorming:
3.1 Researching design 1
3.2 sketching problem solving 2
4 Communicating solution
4.1 Dimensioning orthographic drawing 1
4.2 perspective drawing 1
5 Modeling and Testing final output
51 Product evaluation 1
5.2 reverse engineering 1
5.3 final project report 1
6 Civil Engineering
6.1 Structural forces structural analysis 2
6.2 bridge design components 2
6.3 structural design 1
7 Mechanical Engineering
7.1 Types of motion 2
7.2 mechanical power system 1
7.3 mechanical power formula 1
7.4 mechanical design 1
8 Electrical Engineering:
8.1 Reading analog multimeter, measuring current, voltage and 1
resistance
8.2 electricity from chemicals, solar cells, magnets, 1
8.3 Ohms law and watts law, circuit identification and circuit 1
calculation
8.4 resistor color code, continuity 2
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. No. of
No. Topic Lectures
9 Computer Engineering
9.1 Logic gates, algorithms, 1
9.2 computer architecture, 2
9.3 binary code 2
Total 36
Course Designers:
1. Dr.S.J. Thiruvengadam sjtece@tce.edu
2. Dr. S.Baskar sbeee@tce.edu
a7
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Category | L | T | P | Credit

18ME160 ENGINEERING GRAPHICS
ES 3|02 4

Preamble
Engineering Graphics is referred as language of engineers. An engineer needs to understand
the physical geometry of any object through its orthographic or pictorial projections. The
knowledge on engineering graphics is essential in proposing new product designs through
drawings and in reading or understanding existing drawings. This course covers orthographic
and pictorial projections, sectional views, development of surfaces and use of computer aided
drafting tools.
Prerequisite
NIL
Course Outcomes
On successful completion of the course, students will be able to
CO1 | Draw conic Sections such as ellipse, parabola, hyperbola and Apply
rectangular hyperbola.
CO2 | Draw the orthographic projections (Elevation and Plan) of straight lines Apply
inclined to both reference planes.
CO3 | Draw the orthographic projections (Elevation, Plan and End view) of Apply
plane surfaces inclined to both reference planes
CO4 | Draw the orthographic projections (Elevation and Plan) of regular solids Apply
(Prisms, Pyramids, Cylinder and Cone) with axis inclined to any one
reference plane.
CO5 | Draw the orthographic projections (Elevation and Plan) of sectioned Apply
solids (Prisms, Pyramids, Cylinder and Cone) with axis perpendicular
to horizontal plane and true shape of the sections.
CO6 | Draw the development of surfaces (base and lateral) of sectioned Apply
regular solids (Prisms, Pyramids, Cylinder and Cone).
CO7 | Draw the isometric projections of regular solids and combined solids Apply
(Prisms, Pyramids, Cylinder, Cone and sphere) and of solid parts from
the orthographic views.
CO8 | Develop computer-aided 3D models for the given part drawing (2D/3D Apply
) and draw orthographic views for the 3D model with appropriate
dimensioning using CAD package. (Continuous Assessment only)
Mapping with Programme Outcomes
COs | PO1 | PO2 |PO3 |PO4 |PO5 |PO6 |PO7 |PO8
COo1l.| S
CO2.
COas.
CO4.
COb.
CO6.
CO7.
COs.

T
O
©

PO10 | PO11 PO12
M

nnununununnmn
E4ENENEYEIEq -
nNnnnununnunowmn
EN4ENE4E4E4IEq -
IE4E4E4 E4E4E4ES

I

I

I
S E4ENE4EYE4GEq -
E4ENENE4E4E<
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Assessment Pattern

Bloom’s Category Contlnuou_?eifsessment Terminal Examination
Remember 0 0
Understand 0 0
Apply 100 100
Analyse 0 0
Evaluate 0 0
Create 0 0

Course Level Assessment Questions
Course Outcome 1 (CO1)

1.

2.

Draw an ellipse if the distance of focus from the directrix is 70 mm and the eccentricity
iS Ya.
Draw a parabola if the distance of focus from the directrix is 60 mm.

Course Outcome 2 (CO2)

2.

3.

One end “A” of a straight line AB 85 mm long is 10 mm above HP and 15 mm in front
of VP. The line is inclined to HP at 40° and inclined to VP at 30°. Draw the projections.
A line CD has its end “C” 20 mm above HP and 25 mm in front of VP. The other end
“‘D” is 45 mm above HP and 40 mm in front of VP. The distance between the end
projectors is 60 mm. Draw its projections and find its true length.

Course Outcome 3 (CO3)

1.

2.

A semi circular plate of 80 mm diameter has its straight edge on V.P and inclined at
30° to H.P. The surface of the plate is inclined at 45° to V.P. Draw the projections of
the plate.

A thin rectangular plate of 60 x 40 mm size has its shorter edge on H.P and inclined
30° to V.P. Draw the projections of the plate when its top view is a square of 40 mm
side.

Course Outcome 4 (CO4)

1.

2.

A hexagonal prism of side of base 35 mm and axis length 80 mm rests on HP on one
of its rectangular faces such that its axis is inclined to VP by 45°. Draw its elevation
and plan.

A square pyramid of base side 40 mm and axis 75 mm long is resting on one of its
base edges in such a way that one of its triangular faces is perpendicular to both HP
and VP. Draw its front view and top view.

Course Outcome 5 (CO5)

1.

2.

A cone of base 75 mm diameter and axis 80 mm long is resting on its base on H.P. It
is cut by a section plane perpendicular to VP, inclined at 45° to H.P and cutting the
axis at a point 35 mm from the apex. Draw the front view, sectional top view and true
shape of the section.

A hexagonal pyramid, base 30 mm side and axis 65 mm long is resting on its base on
HP with two edges of the base parallel to V.P. Itis cut by a section plane perpendicular
to V.P and inclined 45° to H.P, intersecting the axis at a point 25 mm above the base.
Draw the front view, sectional top view and true shape of the section.
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Course Outcome 6 (COB6)
1. A cone of base diameter 60 mm and axis 70 mm long is resting on its base on H.P. A
section plane perpendicular to H.P and V.P cuts the cone at a distance of 10 mm from
the axis. Draw the development of the cut solid.

2. A pentagonal prism of base side 30 mm and axis height 75 mm is resting on its base
on HP such that rectangular face is parallel to V.P. It is cut by a cutting plane
perpendicular to V.P and 30° inclined to H.P. It meets the axis 15 mm below the top
base. Draw the development of the cut prism.

Course Outcome 7 (CO7)

1. Draw the isometric projection of hexagonal prism of base side 40 mm and height 60
mm with a right circular cone of base diameter 50 mm and altitude 50 mm resting on
its top such that the axes of both solids are collinear and vertical.

2. Draw the isometric view of the part with the following orthographic views.
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Course Outcome 8 (COB8)
1. Develop a 2D model using CAD package for the given figure.

50
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CUTTER HOLDER

SCALE: ! \/

2. Draw the orthographic views for the given 3D model with appropriate dimensioning
using CAD package.
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Concept Map

[ Engineering Graphics]

involves

Manual Drawing [Computer Aided Drafting (CAD)]

comprises of

Team
design project

[ Annotations, layering ]

Comc sections comprlses of. TN, Projections]

Development of
surfaces

Sections of solids and
true shape of the section

‘ Orthographic projections of Different menus

points, lines, planes, solids

Customization

Syllabus

Introduction- Significance of engineering graphics, Use of drawing instruments —Standards,

Lettering, numbering and dimensioning, Principles of orthographic projections, First angle

projection, Scales.

Conic Sections - Construction of ellipse, parabola, hyperbola (Eccentricity Method only) and

rectangular hyperbola.

Projection (Elevation and Plan) of points located in all quadrants.

Projection (Elevation and Plan) of straight lines inclined to both reference planes -

Determination of true lengths and true inclinations by rotating line method.

Projection (Elevation, Plan and End view) of planes inclined to both reference planes by

rotating object method.

Projection (Elevation and Plan) of regular solids (Prisms, Pyramids, Cylinder and cone) by

rotating object method when the axis is inclined to one of the reference planes.

Projection (Elevation and Plan) of sectioned solids (Prisms, Pyramids, Cylinder and cone)

and true shape of the sections, when the axis of the solid is perpendicular to horizontal plane.

Development of surfaces (base and lateral) of sectioned regular solids (Prisms, Pyramids,

Cylinder and Cone).

Isometric projection — Principle, isometric scale, Isometric views and Isometric projections

of single solid and combined solids (Prisms, Pyramids, Cylinder, Cone and sphere) when the

axis is vertical. Conversion of orthographic projections (Elevation, Plan and End view) of

solid parts / engineering components into isometric view.

Computer Aided Drafting (For Continuous Assessment only):

Overview of Computer Graphics, list of computer technologies, impact on graphical

communication. Demonstrating knowledge of the theory of CAD software such as: The Menu

System, Toolbars (Standard, Object Properties, Draw, Modify and Dimension), Drawing Area

(Background, Crosshairs, Coordinate System), Dialog boxes and windows, Shortcut menus
52
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(Button Bars), The Command Line (where applicable), The Status Bar, Different methods of
zoom as used in CAD, Select and erase objects. Setting up of units and drawing limits.
Drawing geometric entities such as lines, arcs and circles in isometric views. Development of
3D wire-frame and shaded models. Dimensioning — Guidelines — ISO and ANSI standards for
coordinate dimensioning - Defining local coordinate systems — Dimensioning in iso-metric and
orthographic views.
Text Book
1. Bhatt N.D., Panchal V.M. and Ingle P.R., (2014) “Engineering Drawing”, Charotar
Publishing House.

Reference Books
Natarajan K.V., “A text book of Engineering Graphics”, Dhanalakshmi Publishers,

1.

6.

Chennai, 2009.

Basant Agarwal and Agarwal C.M., “Engineering Drawing”, Tata McGraw Hill

Publishing Company Limited, New Delhi, 2008

Venugopal K. and Prabhu Raja V., “Engineering Graphics”, New Age International (P)

Limited, 2008.

Gopalakrishna K.R., “Engineering Drawing” (Vol. 1&ll combined), Subhas Stores,

Bangalore, 2007.

Shah M.B, and Rana B.C (2008) “Engineering Drawing and Computer Graphics”,

Pearson Education.
(Corresponding set of) CAD Software Theory and User Manuals.

Course Contents and Lecture Schedule

. Lecture | Practice
SI.No Topic Hours Hours

Introduction- Significance of engineering graphics, Use of
drawing instruments —Standards, Lettering, numbering and

1 : S o . e : 2 1
dimensioning, Principles of orthographic projections, First angle
projection, Scales.

5 Conic Sections - Construction of Ellipse, Parabola, hyperbola 5 3
and rectangular hyperbola (Eccentricity Method only).

3 Projection (Elevation and Plan) of points located in all 5 1
gquadrants.
Projection (Elevation and Plan) of straight lines inclined to

4 both reference planes - Determination of true lengths and true 4 2
inclinations by rotating line method.

5 Projection (Elevation, Plan and End view) of planes inclined 5 5
to both reference planes by rotating object method.
Projection (Elevation and Plan) of regular solids (Prisms,

6 Pyramids, Cylinder and cone) by rotating object method when 5 3
the axis is inclined to one of the reference planes.
Projection (Elevation and Plan) of sectioned solids (Prisms,

7 Pyramids, Cylinder and cone) and true shape of the sections, 4 2
when the axis of the solid is perpendicular to horizontal plane.

8 Development of surfaces (base and lateral) of sectioned 4 >
regular solids (Prisms, Pyramids, Cylinder and Cone).
Isometric projection — Principle, isometric scale, Isometric

9 : . L ) , . 4 2
views and Isometric projections of single solid and combined
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solids (Prisms, Pyramids, Cylinder, Cone and sphere) when the
axis is vertical. Conversion of orthographic projections
(Elevation, Plan and End view) of solid parts / engineering
components into isometric view.

Computer Aided Drafting (For Continuous Assessment only):
10.1 Overview of Computer Graphics, list of computer
technologies, impact on graphical communication.
Demonstrating knowledge of the theory of CAD software such
as. The Menu System, Toolbars (Standard, Object Properties,

Draw, Modify and Dimension), Drawing Area (Background, 1 1
Crosshairs, Coordinate System), Dialog boxes and windows,
Shortcut menus (Button Bars), The Command Line (where
10 | applicable), The Status Bar, Different methods of zoom as used
in CAD, Select and erase objects. Setting up of units and
drawing limits.
10.2 Drawing geometric entities such as lines, arcs and circles
in isometric views. Development of 3D wire-frame and shaded
models. Dimensioning — Guidelines — ISO and ANSI standards 3 5
for coordinate dimensioning - Defining local coordinate systems
— Dimensioning in iso-metric and orthographic views.
TOTAL 36 24
Question Pattern for Terminal Examination
?\Kﬁsggp Description Type Marks
1 Conic sections Either or type 10
2 Projection of lines Either or type 15
3 Projection of planes Either or type 15
4 Projection of solids Either or type 15
5 Section of solids Either or type 15
6 Development of surfaces Either or type 15
Isometric projections of combined solids
7 Or Either or type 15
Orthographic views to isometric view
Total 100
Marks Allocation for Continuous Assessment:
SI. No Description Marks
1 Plates (Drawing sheets) submission 20
2 Computer Aided Drafting (CAD) Exercises 15
3 Continuous Assessment Test (CAT) 15
Total 50
Note:
1. One test or two tests will be conducted locally by respective faculty-in- charge during
regular class hours to account for continuous assessment test (CAT) marks.
2. Terminal examination (3 hrs) will be conducted centrally by the office of controller

of examinations.

Course Designers
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1. Dr. A.Samuel Raja samuell1973@tce.edu
2. Prof. M.Kannan mknmech@tce.edu
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Category |L | T |P |Credit
HSS |0]|0|2| 1

18EG170 ENGLISH LABORATORY

Preamble

This practical course enables the students to develop and evaluate their basic English
language skills in Language Lab, equipped with English Software, through individualized
learning process and immediate feedback, and facilitates students with the need-based
student-centric presentation sessions in a multi-media driven classroom environment.
Prerequisite

NIL

Course Outcomes
On the successful completion of the course, students will be able to

Pronounce words intelligibly through listening and watching contents on

COL1 | social, technical and day-to-day conversations and respond to questions Apply
related to them

cO2 Apply appropriate lexicon in various contexts, by differentiating variations Apply
pertaining to spelling, pronunciation, meaning and grammar

co3 Cqmprehend 'passages on various topics like general, business and apply
science at various levels

co4 Read texts in newspapers, magazines, and articles on a variety of issues Apply
with clarity to understand and to be understood

CO5 Preparg and present on atopic to a group of audience with ICT and other Apply
educational aids

Mapping with Programme Outcomes

coO |PO (PO |PO |PO PO |PO |PO |PO |PO |PO1 |PO1 |PO1
S 1 2 3 4 5 6 7 8 9 0 1 2
CO S S
1

CcO S M
2

CO S S
3

CO S M
4

CcO S S
5

Assessment Pattern
Internal: No Continuous Assessment Test will be conducted
Students’ performance will be assessed in the classroom as given below
e Spoken Task - General / Technical Presentation / BEC Speaking Tests Il: 25 Marks
e Listening Task - Answering questions : 25 Marks
External: Tested on Phonetics, Grammar, and Vocabulary in the lab for 1 hour : 80 Marks
Submission of Students Record on Practical Tasks in the Class and Lab : 20 Marks
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List of Experiments

S.No Topic

Hours

LAB ACTIVITES

Listening

Vocabulary

Grammar

Phonetics

Reading Comprehension — | (General)

OO WIN|PF

Reading Comprehension — Il (BEC Vantage Level)

NINININININ

CLASSROOM ACTIVITIES

Reading Practice (Extensive Reading)

Z
8 | English through Audios & Videos (Note-Taking & answering questions)
9 | Presentation - |

10 | Presentation - Il

11 | Revision

12 | Model Test

NINININININ

Total

Software Used:
1. Business English Certificate-Vantage- Practice Software
2. English Software

Extensive Reading: ( Not for Terminal Exam, Prescribed only for Spoken Tasks)

1. Khera, Shiv, You Can Win, Macmillan Books, New York, 2003.
Teaching Resources and Websites:

1. Oxford / Cambridge Online English Videos

2. Free Video Downloads from Youtube

3. https://learningenglish.voanews.com/

4, https://www.ted.com/talkshttp://

5. www.esl-galaxy.com/video.htm
Course Designers:

1 Dr. S. Rajaram sreng@tce.edu

2 Dr.A.-Tamilselvi tamilselvi@tce.edu
3 Mr. R. Vinoth vino@tce.edu

4 Dr. R. K. Jaishree Karthiga jai@tce.edu
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18PH180 PHYSICS LABORATORY

Category |L|T|P

Credit

BS 0j0|2

1

Preamble
This course ensures that students learn to apply the basic physics concepts and carry out the

experiments to determine the various physical parameters related to the material
Learn the necessary theory to understand the concept involved in the experiment.
Acquire the skills to carry out the experiment.
Tabulate the observed data and use the formula to evaluate the required quantities.
Plot the data in a graph and use it for calculation.

Course Outcomes
On the successful completion of the course, students will be able to

CO1 | Analyze mechanical ,electrical oscillations and determine their | Apply
resonance frequency
CO2 | Analyze the diffraction and interference patterns for characterization Apply
CO3 | Determine the numerical aperture and bending loss in optical fiber Apply
CO4 | Determine the Planck’s constant by using LEDs Apply
COS5 | Plot the VI characteristics of solar cell Apply
CO6 | Determine the time constant of an RC circuit Apply
CO7 | Determine the reversibility of classical and quantum logic gates Apply
Mapping with Programme Outcomes

COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
Co1 S S S S - - - - - - - -
CO2 S S S S - - - - - - - -
CO3 S S S S - - - - - - - -
CO4 S S S S - - - - - - - -
CO5 S S S S - - - - - - - -
CO6 S S S S - - - - - - - -
Cco7 S S S S - - - - - - - -

S- Strong; M-Medium; L-Low

List of Experiments
OSCILLATIONS AND WAVES

1. Torsion pendulum- Determination of Moment of inertia of a disc
2. Compound pendulum —Determination of acceleration due to gravity
OPTICS
3. Spectrometer-Determination of Refractive index of the material of the prism.
4. Laser Diffraction — Determination of wavelength of Laser and patrticle size in a thin
film.
5. Air wedge —Determination of diameter of wire by interference principle.
6. Fiber optics-Determination of numerical aperture and bending losses.
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QUANTUM MECHANICS
7. Photoelectric effect-Determination of Planck’s constant
8. Solar cell-Plotting and studying of V-1 characteristic
9. Study of Classical and quantum Logic gates.

ELECTROMAGNETIC THEORY
10. RC circuit —Determination of time constant
11. LCR Circuit- Determination of resonant frequency
Course Designers:

1. Dr. R. Vasuki rvphy@tce.edu
2. Dr. M.Mahendran mmphy@tce.edu
3. Mr. V.Veeraganesh vvgphy@tce.edu
4. Dr. A.L.Subramaniyan alsphy@tce.edu
5. Dr.D.Ravindran drphy@tce.edu
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18CH190 CHEMISTRY LABORATORY

Category

P | Credit

BS

2 1

Preamble
This course aims to provide the students, a basic practical knowledge in chemistry. The
objective of this course is to develop intellectual and psychomotor skills of the students by
providing hands on experience in quantitative, electrochemical and photo-chemical analysis.
Course Outcomes

On the successful completion of the course, students will be able to

CO1 | Estimate the chemical water quality parameters of sample water Apply

CO2 | Demonstrate the rate of corrosion of steel by weight loss method Apply

CO3 | Estimate the strength of acidic solution and pH of soil by conductometric and | Apply
pH metric titrations

CO4 | lllustrate the strength of oxidisable materials present in given sample by | Apply
potentiometric method

CO5 | Adapt colorimetric method for determination of iron in water Apply

Mapping with Programme Outcomes

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

Cco1 | S S M - - - L - L - - -

Cco2 | S S M - - - L - L - - -

COo3 | S S M - - - L - M - - -

Co4 | S M - - - - - - - - - -

CO5 | S S M - - - L - - - - -

List of Experiments

A.

Quantitative analysis
1. Estimation of Total hardness of water

. Estimation of Ca?* and Mg?* individual hardness of water samples

2

3. Estimation of alkalinity of water sample

4. Estimation of COD of industrial effluent

5. Estimation of Chloride in a water sample

6. Estimation of rate of corrosion of steel by weight loss method

. Electrochemical and photochemical analysis

1. Conductometry Titration (Strong acid vs Strong base)

2. Potentiometric redox Titration (K2Cr.O7 vs FAS, KMnO4 vs FAS)

3. Determination of pH of soil by pH metric titration
4. Estimation of iron content of water sample using colorimeter

Course Designers:

Dr. M. Kottaisamy hodchem@tce.edu

Dr. K. Radha krchem@tce.edu

Dr. J. Shanmugapriya shanamugapriya@tce.edu

Dr. S. Rajkumar rajkumarsubramanian@tce.edu
Dr. S. Balaji sbalaji@tce.edu

Dr. V. Velkannan velkannan@tce.edu

Dr. S. Sivailango drssilango@tce.edu

Dr. M. Velayudham mvchem@tce.edu
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B.E.EEE Degree Programme - Second Semester 2018-19

THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015

B.E. EEE Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2018-19)

SECOND SEMESTER

Course Name of the Course Category No. of Hours | Credits
Code | Week
L T P
THEORY
18MA210 | Matrices and Ordinary Differential BS 3 - - 3
Equations
18EE220 | Materials Science for Electrical ES 3 - - 3
Engineering

18EE230 | Electric Circuit Analysis PC - -
18EE240 | Electromagnetic fields PC 1 - 3
18EE250 | Electronic Devices and Circuits PC - -
PRACTICAL
18EE270 | Electronic Devices and Circuits Lab PC - - 2 1
18EE280 | Electrical Workshop ES - - 2 1
18ES290 | Lateral Thinking ES - - 2 1

Total 18
MANDATORY AUDIT COURSES
18CHAAOQ | Environmental Science AC 1 - 1 -
BS : Basic Science
ES : Engineering Science
PC : Programme Core
PE : Programme Elective
L . Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture/week is equivalent to 1 credit
1 Hours Tutorial/week is equivalent to 1 credit
2 Hours Practical/week is equivalent to 1 credit
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B.E. EEE Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2018-19onwards)

SECOND SEMESTER
S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in uous al Mark Exam
Hrs. Asses Exam S
sment
THEORY
1 18MA210 | Matrices and 3 50 50 100 25 50
Ordinary
Differential
Equations
2 18EE220 | Materials Science 3 50 50 100 25 50
for Electrical
Engineering
3 18EE230 | Electric Circuit 3 50 50 100 25 50
Analysis
4 18EE240 | Electromagnetic 3 50 50 100 25 50
fields
5 18EE250 | Electronic Devices 3 50 50 100 25 50
and Circuits
PRACTICAL
6 18EE270 | Electronic Devices 3 50 50 100 25 50
and Circuits Lab
7 18EE280 | Electrical Workshop 3 50 50 100 25 50
8 18ES290 | Lateral Thinking - 50 50 100 25 50
MANDATORY AUDIT COURSES
9 18CHAAO Environmental - 50 50 100 25 50
Science

*

CA evaluation pattern will differ from course to course and for different tests. This will

have to be declared in advance to students. The department will put a process in place to
ensure that the actual test paper follow the declared pattern.
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18MA210

Category
MATRICES AND ORDINARY

Credit

DIFFERENTIAL EQUATIONS BS

Preamble

3

In engineering, particularly Solid Mechanics, Aerodynamics, Fluid Flow, Heat Flow and
Robotics have application that requires an understanding of Vector Calculus and Differential
Equations. Also Mathematical tool Laplace Transforms is very much essential to solve
ordinary differential equations that occur in the above areas. Eigen values and Eigenvectors
are extremely important while creating engineering models in control systems, designing
bridges, communication systems and searching algorithms. The course is designed to impart
the knowledge and understanding of the above concepts to all Engineers and apply them in
their areas of specialization.

Prerequisite

18MA110 Engineering Calculus

Course Outcomes

On the successful completion of the course, students will be able to

(010)] Course Outcome Statement Weightage

Number in %

CO1 Compute the Laplace transform and inverse Laplace | 10%
transform of different functions

Cc0o2 Solve the given initial value problem using Laplace | 15%
transform

COo3 Apply matrix algebra techniques for transformations of conic | 25%
sections into principle axes

coO4 Solve the model developed for the given system using | 25%
ordinary differential equation

CO5 Compute divergence and curl of vector functions 10%

Cco6 Apply the concepts of vector differentiation and vector | 15%

integration to fluid flow and heat transfer problems

CO Mapping with CDIO Curriculum Framework

(010)] TCE Learning Domain Level CDIO Curricular Components
Proficiency | Cognitive | Affective | Psychomotor
Scale

CO1 TPS2 K2 A2 - 1.1

CO2 | TPS3 K3 A3 - 1.1

CO3 | TPS3 K3 A3 - 1.1

CO4 | TPS3 K3 A3 - 1.1

CO5 | TPS2 K2 A2 - 1.1

CO6 | TPS3 K3 A3 - 1.1
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Mapping with Programme Outcomes and Programme Specific Outcomes

COs PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CO1. | S M - - - - - -

co2. |S S S C R R R - M
Cco3. |S S S - - - - - -

co4. | S S S S - - - - M - - M
CO5. | S M

Co6. |S S S

S- Strong; M-Medium; L-Low

Assessment Pattern: Cognitive Domain

Continuous Assignment
Cognitive Assessment Tests Terminal
Levels Examination
1 2 3 1 2 3

Remember | 10 10 10 10

Understand | 30 30 30 20

Apply 60 60 60 100 100 100 70

Analyse 00 00 00 00

Evaluate 00 00 00 00

Create 00 00 00 00

Sample Questions for Course Outcome Assessment**

Course Outcome 1

1
1. Show that Laplace transform of T is ﬁ
4 S

(s=1)*
3. Discuss any three properties of Laplace transforms.
Course Outcome 2

2
+1
2. Identify the inverse Laplace transform of log[ il j .

1. Apply Laplace transform solve y''+9y = 5(t —gj , y(0)=2, »'(0)=0.

2. By wusing Laplace transform, solve x"(¢)+3x'(¢)+2x(¢) = 2(¢* +¢+1);with
x(0)=2,x'(0)=0.
3. Apply convolution theorem, Solve the Voltera integral equation of the second kind

y(t) - jy(r) sin(f —r)dr =t .
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Course Outcome 3
1. An elastic membrane in the x, x, plane with boundary circle x12 +x22 =1lis stretched
so that a point P;(x,,x,)goes over into the point O;(y,,»,)given by
y, =5x, +3x,
v, =3x, +5x,
Find the principal directions that is the directions of the position vector X of P for

which the direction of the position vector Y of Q is the same or exactly opposite.

Predict the boundary circle take under this deformation?
2. Discover the type of conic section the following quadratic form represents and

transform it to principal axes: Q =17x,” —30x,x, +17x,” =128.

6 0 O
3. Diagonalize the matrix |12 2 0
21 -6 9

Course Outcome 4
1. Reduce to first order and solve y''-y'=0

2. Compute the general solution for y''+y'+(z> +1/4)y =e™*'* sin mx
3. Solve (x*D* —4xD—-6)y=c

Course Outcome 5
1. Predict the value of div(curlF) .

2. If ¢ and ¢,are scalar point functions and F'is a vector point function such that

¢, F =V ¢, then identify F.curl F .

S
3. Estimatecurlv where v=|¢~ e e

Course Outcome 6

1. Predict the work done by the force F =[y*,—x”]acting on a particle in y = 4x” from
(0,0) to (1,4).

2. Compute the amount of fluid that crosses the surface in a flow per unit time at any
one instant, if the velocity field is ¥ = yt + xj + zk over the boundary of the region

enclosed by the paraboloid z = 1- x?- y? and the plane z = 0.

- - -
3. Apply Stokes theorem to compute IF.r'dsWhere F=[y,x2",—2y"land Cis circle
C
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Concept Map

LINEAR ALGEBRA
AND CALCULUS

! / comprises of\ explores
VECTOR CALCULUS 4 deals with l explaing in K \

Ordinary Differential
Equations(ODE

Matrix eigen value
Problems
Laplace Transforms

i i i Iculat
consists of dalas with to calculate 0 ca 0‘:u ate

existence , unigueness & Laplace & Inverse Tra‘nsforms 0!’_
computation of evaluation of independence of ODE standard functions using properties
divergence,curl of line,surce, and partial fractions, convolution

vector functions volume integrals

eigen values and
vectors of matix and
matrix of Quadratic
forms

solves
to solve to convert into

along with

IVPs in Impulse problems

HEREE R el non-homogeneous ODE resonance, circuits & diagonal matrix

Greeen's, Stokes's,

Gauss Theorems \ damped vibrations |
to apply
with constant
coefficeients
to SL‘VE Problems in solving
- workdone, moment of \ elastic deformations

aplled to solve — inertia, ﬂuig & heat flow,
potential theory electrical circuit models

Syllabus

LAPLACE TRANSFROMS: Laplace transform, Linearity, First Shifting theorem -
Transforms of derivatives and integrals, ODEs — Unit step function, Second shifting theorem
— Short Impulses, Dirac’s delta function, partial fractions — Convolution, Integral Equations —
Differentiation and integration of transforms. MATRIX EIGEN VALUE PROBLEM: The
Matrix Eigen value Problem, Determining Eigenvalues and Eigenvectors — Some
Applications of Eigen value Problems — Symmetric, Skew symmetric and orthogonal
matrices — Eigen bases, Diagonalization, Quadratic forms. ORDINARY DIFFERENTIAL
EQUATION: Homogeneous Linear ODEs of second order — Homogeneous Linear ODEs
with constant coefficients — Euler Cauchy Equation — Existence and uniqueness of solutions,
Wronskian - Nonhomogeneous ODE — Modelling: Electric Circuits- Solution by Variation of
Parameters. VECTOR CALCULUS: Divergence of a Vector Field- Curl of a Vector Field-
Line Integrals- Path independence of line integrals- Green’s Theorem in the plane- Surface
Integrals- Triple Integrals, Divergence Theorem of Gauss- Applications of the Divergence
Theorem- Stoke’s Theorem.

Learning Resources

1. Erwin Kreszig, "Advanced Engineering Mathematics",10th edition, Wiley, 2017.
a. Laplace transforms . [sections 6.1,6.2,6.3,6.4,6.5,6.6]
b. Matrix eigen value problem : [sections 8.1,8.2,8.3,8.4]
c. Ordinary differential equations : [sections 2.1,2.2,2.5,2.6,2.7,2.9,2.10]
d. Vector calculus : [sections 9.8.9.9,10.1,10.2,10.4,10.6, 10.7,10.8,10.9]
2. Peter V.O'Neil, "Advanced Engineering Mathematics", 7th edition, Cengage Learning,
2017.
3. Glyn James, “Advanced Modern Engineering Mathematics”, Pearson Education, New
Delhi, 2016.
4. Jain R.K. and lyengar S.R.K., “Advanced Engineering Mathematics”, Narosa
Publications, New Delhi, 3rd Edition, 2007.
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5. Made Easy Team, Engineering Mathematics, Made Easy Publications, 2018.
Course Contents and Lecture Schedule

Module | Topic No. of | Course
No. Hours | Outcome
. LAPLACE TRANSFORMS

1.1 Laplace Transform. Linearity. First Shifting Theorem (s- | 2 CO1

Shifting)
1.2 Transforms of Derivatives and Integrals. ODEs 2 C0O2
1.3 Unit Step Function (Heaviside Function). 1 CO1
Second Shifting Theorem (£-Shifting)

14 Short Impulses. Dirac’s Delta Function. Partial Fractions 1 CO1

1.5 Convolution. Integral Equations 2 C02

1.6 Differentiation and integration of transforms 1 CO1

2 MATRICES EIGEN VALUE PROBLEMS

2.1 Determining Eigenvalues and Eigenvectors 2 COo3

2.2 Some Applications of Eigenvalue Problems 1 CO3

2.3 Symmetric, Skew-Symmetric, and Orthogonal Matrices 2 COo3

2.4 Eigenbases. Diagonalization. 2 CO3

2.5 Quadratic Forms 2 CO3

3 ORDINARY DIFFERENTIAL EQUATION

3.1 Homogeneous Linear ODEs of Second Order 2 CO4

3.2 Homogeneous Linear ODEs with Constant Coefficients 1 CO4

3.3 Euler—Cauchy Equations 1 CO4

3.4 Existence and Uniqueness of Solutions. Wronskian 1 CO4

3.5 Nonhomogeneous ODEs 2 CO4

3.6 Solution by Variation of Parameters 2 CO4

4 VECTOR CALCULUS

4.1 Divergence and Curl of a Vector Field 2 CO5

4.2 Line Integrals 2 CO6

4.3 Green’s Theorem in the Plane 1 CO6

4.4 Surface Integrals 1 CO6

4.5 Triple Integrals. Divergence Theorem of Gauss 1 CO6

4.6 Applications of the Divergence Theorem 1 CO6

4.7 Stoke’s Theorem 1 CO6

TOTAL No. of Hours 36

Course Designers

1. Dr.V.Gnanaraj - vgmat@tce.edu

2. Dr.S.Jeyabharathi - sjbmat@tce.edu

3. Dr.G.Jothilakshmi - gjlmat@tce.edu

4. Dr.C.S.Senthil kumar - kumarstays@itce.edu

5. Dr.R.Suresh - suresh080183@tce.edu
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18EE220

MATERIALS SCIENCE FOR Category

Credit

ELECTRICAL ENGINEERS ES

3

Preamble

The course work aims in imparting fundamental knowledge of materials science required for
electrical engineers. The course work will introduce engineers to different types of

conductors, semiconductors and dielectrics. The recent magnetic materials, Solar cell

materials, superconductors and smart materials will be discussed.

Prerequisite

Basic course (No prerequisite)

Course Outcomes

On the successful completion of the course students will be able to

CcoO Course Outcome Statement Weightage***
Number in %

CO1 Compute the electrical properties of metals based on 15%
classical ,quantum and band theory of solids.

(010 Explain the basic properties of semiconductor based on 15%
carrier concentration and generation.

CO3 Use the knowledge of semiconductors for fabrication of 10%
optoelectronic devices.

coO4 Explain the mechanisms of polarisations and different 15%
types of dielectrics

CO5 Explain the behaviour of dielectrics with increasing 15%
frequency and temperature

CcO6 Compute the magnetic properties of different magnetic 15%
materials.

Cco7 Explain the properties and application of new 15%
engineering materials like nano materials ,smart material
and superconductors.

*** Weightage depends on Bloom’s Level, number of contact hours,

CO Mapping with CDIO Curriculum Framework

CcO TCE Learning Domain Level CDIO Curricular Components

# Proficiency | Cognitive | Affective | Psychomotor (X.Y.2)
Scale
CO1 TPS3 Apply Value 1.1
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CO2 TPS2 Understand | Respond 1.1
COo3 TPS3 Apply Value 1.1
CO4 TPS2 Understand | Respond 1.1
CO5 TPS3 Understand | Respond 1.1
CO6 TPS3 Apply Value 1.1
COo7 TPS2 Understand | Respond 1.1
Mapping with Programme Outcomes and Programme Specific Outcomes
Co | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO1|PO1|PO1|PSO | PSO
s 1 2 3 4 5 6 7 8 9 0 1 2 1 2
Cls | m|L|L M M s | s
e I VIR N M M M | M
DPls|miL|L M M s | s
C4O M L M M M M
CSO M L M M M M
Ols|m|L|L M M s | s
C7O M L M M M M
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain
Continuous Assessment Tests Assighment
Cognitive 1 2 3 1 2 3 Terminal
Levels Examination
Remember 20 20 20 20
Understand 30 30 30 30
Apply 50 50 50 100 | 100 100 50
Analyse
Evaluate
Create

Assessment Pattern: Psychomotor

Psychomotor Skill

Miniproject /Assignment/Practical Component

Perception

Set

Guided Response

Mechanism
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Complex Overt Responses -

Adaptation -

Origination -

Sample Questions for Course Outcome Assessment**
***2 or 3 at the cognitive level of course outcome
Course Outcome 1(CO1):

1. Calculate the drift velocity of the free electrons in a conductor of area 10“m?2,given
the electron density to be 8x10%8/m3*when a current of 5A flows through it.

2. Calculate the electron density ,if the drift velocity of electrons in a metal wire of
diameter 5mm is 6x10“m/s and the current is 10A

3. Calculate the relaxation time of free electrons in a metal of resistivity 1.54x10® ohm-
m, if the metal has 5.8x1028 electrons/m?® .Identify the possible. material and suggest
the suitability for transformer winding applications.

Course Outcome 2(C0O2):

1. Differentiate between intrinsic and extrinsic semiconductors with examples.
2. Recall the relation between Fermi velocity and Fermi energy.
3 Define the Fermi function and plot the Fermi function for T=0K and T=300K.

Course Outcome 3(CO3):

1. Calculate the intrinsic carrier density, intrinsic conductivity and resistivity at a 300K in
germanium. Suppose one boron atom for every 10° germanium atoms are added,
Identify the new resistivity of germanium.

2. The electrical conductivity of germanium at 20C is 2 mho m™.What is its conductivity
at 40C?.Band gap of germanium =0.72eV

Course Outcome 4 (CO4):

1.List the different parameters affecting power loss in a dielectric.
2. Explain the different types of polarization and justify the size dependence of electronic
polarization.
3. State the factors which affect dielectric strength.
Course Outcome 5 (CO5):

1. Define dielectric constant of a material
2. Explain the frequency dependence of dielectric constant from power frequency to
optical frequency
3. Justify the usage of dielectric for antenna applications.
Course Outcome 6(CO6):

1. A magnetic material has a flux density and magnetization of 0.0044 Wb./m? and
3300 A/m respectively. Calculate the magnetizing force and relative permeability of
the material. Comment on the type of magnetic material and possible applications.

2. The magnetic field strength in copper is 10° A/m. If the magnetic susceptibility of
copper is -0.8X1075, calculate the flux density and magnetization in copper
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3. A para magnetic material has a magnetic field intensity of 10* A/m. If the
susceptibility of the material at room temperature is 3.7X10° calculate the
magnetization and flux density in the material.

Course Outcome 7 (CO7):

1. Mention any four method of synthesis of nano materials.

2. Define a smart material

3. Explain the properties and applications of metallic glasses

Concept Map

[MATERIALS SCIENCE FOR ELECTRICAL ENGINEERS ]

i i ; ri
deals with explains reviGives describes

[Conducting materials] [Semiconducting materials] [Dielectric materials] Magnetic |

which explains and and an

Electrical and Thermal ] - ; ; .
[ S } [Optoelectrolmc devices J [types of dielectric material ] types
. l

Syllabus

Conducting Materials
Conduction in metals- Classical free electron theory of metals- Mobility and Conductivity-

Thermal Conductivity of metals, polymers and ceramics-Widemaan Franz Law . Quantum
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free electron theory —Fermi function,Band theory of Solids Blochs theorem-Kronig-Penny
model —Application of low and High resistivity materials.

Semiconducting Materials

Intrinsic and extrinsic semiconductors, Dependence of Fermi level on carrier-concentration
and temperature, Carrier generation and recombination, Carrier transport: diffusion and drift,
p-n junction, Metal-semiconductor junction (Ohmic and Schottky) Semiconductor materials of
interest for optoelectronic devices-Laser diode and LED.

Dielectric materials

Electric polarisation-Different types of polarisation- -Internal field-Claussius Mosotti Relation-

Dielectric Loss-Dielectric Breakdown-Uses of dielectrics (Capacitors and Transformers)-
Frequency and temperature dependence of Polarization, Ferroelectric materials
Piezoelectric materials- Multilayer Ceramic Capacitors and Memory devices.

Magnetic materials

Origin of magnetic moment - Comparison of magnetic materials-(Dia, Para, Ferro,) Domain
theory-Hysteresis- Hard and soft magnetic materials, Ferrites —properties & applications.
Epstiens frame method,Magnetic grades,Neodymium magnets.

Advanced Engineering materials

Metallic Glasses-Types of metallic glasses-Preparation-Properties and applications -
Superconductors- High Temperature Superconductor and Applications , Nano materials-
Synthesis, Properties and Applications- Smart materials-Properties and Applications. Solar
cell materials-Silicon & Compound semiconductors.

Learning Resources

1. M.A.Wahab Solid State Physics - Structure and Properties of Materials, 3™ edition,
Narosa Publishers, 2018

2. William D Callister Materials Science and Engineering — An introduction,9" edition,
Wiley Publications, 2013.

3. William F Smith, Javed Hashemi, Ravi Prakash Materials Science and Engineering
4™ edition, Tata McGraw Hill, 2006

4. https://nptel.ac.in/courses/115102025/

5. https://nptel.ac.in/courses/117102061/

Course Contents and Lecture Schedule

Module | Topic No. of Course

No. Hours Outcome

1. Conducting Materials

1.1 Conduction in metals - Classical free electron theory of | 2 CO1
metals - Mobility and Conductivity

1.2 Thermal Conductivity of metals, polymers and 1 CcO1
ceramics - Wiedemaan Franz Law

1.3 Quantum free electron theory — Fermi function 1 CO1

1.4 Band theory of Solids - Bloch theorem - Kronig - Penny | 2 CcO1
model

1.5 Application of low and high resistivity materials 1 CO1
Semiconducting Materials
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2.1 Intrinsic and extrinsic semiconductors, Dependence of | 2 cOo2
Fermi level on carrier concentration and temperature
2.2 Carrier generation and recombination, Carrier transport | 2 CO2
2.3 Diffusion and drift, p-n junction 2 CO2
24 Metal-semiconductor junction (Ohmic and Schottky), 2 CO3
2.5 Semiconductor materials of interest for optoelectronic | 2 COos3
devices - Laser diode and LED
3. Dielectric materials
3.1 Electric polarisation - Different types of polarisation 2 CO4
3.2 Internal field - Claussius Mosotti Relation 1 CO5
3.3 Dielectric Loss - Dielectric Breakdown - Uses of 2 CO5
dielectrics(Capacitors and Transformers)
3.4 Frequency and temperature dependence of 2 CO5
Polarization
3.5 Ferroelectric materials & Piezoelectric materials-- 2 CO5
Multilayer Ceramic Capacitors and Memory devices
4. Magnetic materials
4.1 Origin of magnetic moment-Comparison of magnetic 1 CO6
materials - (Dia, Para, Ferro)
4.2 Domain theory — Hysteresis - Hard and soft magnetic | 2 CO6
materials
4.3 Ferrites — properties & applications - Epstiens frame 2 CO6
method,Magnetic grades, Neodymium magnets
5. Advanced Engineering materials
5.1 Metallic Glasses — Types of metallic glasses — 1 CoO7
Preparation — Properties and applications
5.2 Superconductors — High Temperature Superconductor | 1 CO7
and Applications
5.3 Nano materials — Synthesis, Properties and 1 CoO7
Applications
5.4 Smart materials — Properties and Applications 1 COo7
55 Solar cell materials-Silicon & Compound 1 Co7
semiconductors
Total number of hours 36
Course Designers:
1. Dr.A.L.Subramaniyan alsphy@tce.edu
2. Dr.D.Ravindran drphy@tce.edu
3. Prof.V.Veeraganesh vvgphy@tce.edu
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Category | L | T | P | Credit
18EE230 ELECTRIC CIRCUIT ANALYSIS

PC 31010 |3

Preamble

Electric circuit theory is the fundamental theory upon which all branches of electrical
engineering are built. Many areas of electrical engineering, such as power, electric
machines, control, electronics, communications, and instrumentation, are based on electric
circuit theory. Therefore, the basic electric circuit theory course is the most important course
for an electrical engineering student, and always an excellent starting point for a beginner in
electrical engineering education. Circuit theory is also valuable to students specializing in
other branches of the engineering because circuits are a good model for the study of energy
systems in general, and because of the applied mathematics, physics, and topology
involved.

Prerequisite
Nil
Course Outcomes

On the successful completion of the course students will be able to

CcoO Course Outcome Statement Weightage™**

Number in %

CO1 Use Ohm’s law and Kirchhoff’'s laws to determine the | 10
behaviour the given electric circuit

(010 Apply mesh analysis, nodal analysis and network | 20
theorems to interpret the behaviour of the given electrical
circuit

CO3 Apply  phasor techniques under steady state to | 20
determine the behaviour of the given AC circuit

CO4 Find the transient response of the given RL,RC and RLC | 20
circuit

CO05 Calculate Z, Y ,h, and t parameters of the given two-port | 20
network.

CO6 Calculate three-phase quantities of the given three | 10
phase circuit and mutual inductance of a coupled circuit

*** Weightage depends on Bloom’s Level, number of contact hours,
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CO Mapping with CDIO Curriculum Framework

CcO TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive Affective | Psychomotor | (X.Y.Z)
Scale

CO1 | TPS3 Apply Value 1.2.1
CO2 | TPS3 Apply Value 1.2.1
CO3 | TPS3 Apply Value 1.2.1
CO4 | TPS3 Apply Value 1.2.1
CO5 | TPS3 Apply Value 1.2.1
CO6 | TPS3 Apply Value 1.2.1

Mapping with Programme Outcomes and Programme Specific Outcomes
Co |PO |PO |PO |PO | PO |PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
s 1 2 3 4 5 6 7 8 9 0 1 2 1 2
1CO S |M |L |L M M S S
COls |'m |L |L M M S S
2
gO s |M |L |L M M S S
COls |'m |L |L M M S S
4
COls |m |L |L M M S S
5
CO|s |M |L |L M M S S
6
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain

Continuous Assignment
Cognitive Assessment Tests Terminal
Levels 1 2 3 1 2 3 Examinati
on

Remember 10 10 10 10

Understand | 30 30 30 30

Apply 60 60 60 100 100 100 60

Analyse 0 0 0 0

Evaluate 0 0 0 0

Create 0 0 0 0

Assessment Pattern: Psychomotor

Psychomotor Skill

Miniproject /Assignment/Practical Component

Perception
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Set -

Guided Response -

Mechanism -

Complex Overt Responses -

Adaptation -

Origination -

Sample Questions for Course Outcome Assessment**
** (2 to 3 at the cognitive level of course outcome)
Course Outcome 1 (CO1):

1. Consider the network shown in figure B1. If the interconnection is valid, find the total
power developed in the circuit. If the interconnection is not valid, justify.

10V
@ 150
W,
ll-
MY : ( 1.5A ", i 5L
A
Figure B1 Figure B2

2. The voltage across the 2Q resistor is equal to

O
6V (A) 3V
(B) -3V
5 g) §2 % 3 ng Eg)) ﬁl\éne of the above

Course Outcome 2 (CO2):

1. Solve mesh currents for the circuit of figure below.

20

@)1z (y)1e2 " 240

60V
\r ’
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2. Determine the voltage V and current | for the network in figure below using
Thevenin’s theorem

T
]
R 1}

Ay A
i

T 0V ?HE

Course Outcome 3 (CO3):

1. At what frequency will the output voltage vo(t) in Fig. below be equal to the input

voltage v(t)?
ge v(t) i
AANN

H %Eﬁm

e

) @

(a) Orad/s (b) 1 rad/s (c)4 rad/s (d)~rad/s  (e) none of the above

2. Inthe power triangle shown in Fig. below, the reactive power is:
(a)1000 VAR leading (b) 1000 VAR lagging (c) 866 VAR leading (d) 866 VAR lagging

/N

500 W

3. Determine the Norton equivalent of the circuit in Fig. Given as seen from terminals
a-b. Use the equivalent to find lo.

40 20
AAAA AT
80 10 —«"'3|Q a
ww—]——
L 100
20,/0°V 1/00° A
i Ca
3
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Course Outcome 4 (CO4):

1. The switch in figure has been closed for a long time. It opens at t = 0. Find i(t) for t >
0.

RS |
——

T
LR U

- -2

=0 <100 D 3A

T

A A

5142

ANAA

2. Find the step responses v(t) and i(t) to vs = 5u(t) V in the circuit of figure..

12 0) 71

A A A A

AMWA, I . t i(7)

+

v Ci) 40 0.5F = w7

Course Outcome 5 (CO5):

1. Determine the z parameters for the circuit in Fig.

206 300

O—" "n"*"..'ﬁ'-,-"-"-.- 'ﬂ'-,."."..-""-._-'*'-_. 0
=400

C L

4 20Q
{0.1 s 2 }
2. The ABCD parameters of the two-port network in Fig. below are
The output port is connected to a variable load for maximum power transfer. Find R;

102

50V 71 R
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and the maximum power transferred.
Course Outcome 6 (CO6):

1. Write the relationship between line and phase quantities of a three phase circuit.
2. Ifin an acb phase sequence, Van = 100 220, then Vcn is:
100 £1400 (b) 100« 1000 (c)100 £500 (d) 100« 100

3. For the unbalanced circuit in Fig. below, find: (a) the line currents, (b) the total
complex power absorbed by the load, and (c) the total complex power supplied by
the source.

120-120° rms ;
100

4. Ifin an acb phase sequence, Van = 100 220, then Vcn is:
(@ 100 £140°  (b) 100« 100° (c)100 £50° (d) 100« 10°

Concept Map

Syllabus
DC Circuits: Basic Components and conventions, Circuit laws, equivalent resistance,

voltage and current division, transformations, mesh and nodal analysis, network theorems —

Superposition, Thevenin’s, Norton's, Maximum Power Transfer and Reciprocity.
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AC Circuits: Sinusoids, Phasors, Inductance and Capacitance, Impedance and admittance,

Power triangle, steady state analysis, Resonance.
Transient Analysis: Source free, Step and sinusoidal response for RL, RC & RLC circuits.

Two-port Networks: Impedance, admittance, Hybrid and Transmission parameter, Inter

relation and interconnection of networks, Duality.

Three Phase Circuits: Balanced, unbalanced star — delta connections. Power

measurement.
Coupled Circuits: Mutual Inductance, Dot rules, Energy in coupled circuits.

Learning Resources

1. W.H. Hayt & J.K. Kemmerly and Steven M. Durbin, “Engineering circuit analysis”, Tata
McGraw Hill, 7th edition, New Delhi, 2007

2. Charles K. Alexander, Matthew N.O. Sadiku, "Fundamentals of Electric Circuits", Tata
McGraw Hill, 5th edition, 2013

3. Mahmood Nahvi, Joseph A Edminister, “Electric Circuits”, Tata McGraw - Hill
Education, 5th Edition, 2010.

4. Sudhakar A and Shyam Mohan SP, “Electric Circuit Analysis”, Tata McGraw Hill, New
Delhi, 2008

5. NPTEL E-Learning Courses: Basic Electrical Circuits
https://onlinecourses.nptel.ac.in/noc17_ee13

6. https://www.electrical4u.com

Course Contents and Lecture Schedule

Module | Topic No. of | Course

No. Hours Outcome

1.0 DC Circuits

1.1 Basic Components and conventions 1 CO1

1.2 Circuit laws, equivalent resistance, voltage and | 2 CO1
current division, transformations

2.1 Mesh and nodal analysis 2 CO2

2.2 Network theorems — Superposition, Thevenin’s, | 2 CO2
Norton's

2.2 Network theorems — Maximum Power Transfer and | 2 CcOo2
Reciprocity

3.0 AC Circuits

3.1 Sinusoids, Phasors. 2 CO3

3.2 Inductance and Capacitance, Impedance and |3 COo3
admittance, Power triangle

3.3 Steady state analysis, Resonance. 3 COo3

4.0 Transient Analysis

4.1 Source free response for RL, RC & RLC circuits. 2 CO4
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4.2 Step response for RL, RC & RLC circuits. 2 CO4

4.3 Sinusoidal response for RL, RC & RLC circuits. 3 CO4

5.0 Two-port Networks

5.1 Impedance and admittance parameters 3 CO5

5.1 Hybrid and Transmission parameters 2 CO5

5.2 Inter relation and interconnection of networks 2 CO5

5.3 Duality 1 CO5

6.0 Three Phase Circuits

6.1 Balanced, unbalanced star — delta connections. 2 CO6

6.2 Power measurement 1 CO6

6.3 Mutual Inductance, Dot rule in coupled circuit 1 CO6
TOTAL 36

Course Designers:

1. Dr.C.K. Babulal ckbeee@tce.edu

2. Dr.N.Shanmugavadivoo
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Category | L | T | P | Credit
18EE240 ELECTROMAGNETIC FIELDS

PC 21103

Preamble

The Course is designed to impart knowledge of fundamentals of vector calculus, concept of
electric and magnetic fields (both static and time varying) applicable to electrical
engineering. The course exposes the students to the concept of resistance, capacitance,
and Inductance. Students will get an idea about behaviour of field in materials (magnetic,
conducting, insulating materials) at the interface of two different materials and their
applications to Electrical Engineering. Force, torque, generator and transformer working

principles are explained with Electromagnetic Fields.

Prerequisite

18PHB20 : Physics
18MA110 : Engineering Mathematics - |
Course Outcomes

On the successful completion of the course students will be able to

(010)] Course Outcome Statement Weightage***

Number in %

CO1 Describe the coordinate systems and vector calculus 15
applicable to electric and magnetic fields.

(010 Explain the behaviour of Electric and Magnetic field in 15

free space and in material space with the help of
fundamental laws.

CO3 Explain Voltage, Current and basic circuit laws 10
CO4 Demonstrate Resistance, Inductance and capacitance 35
with materials of different
resistivity/Permeability/Permittivity and of  different

dimensions.

CO05 Calculate force on a current carrying conductor and 10
torgue on a current loop subjected to magnetic fields

CO6 Relate dynamic electric and magnetic fields with help of 15
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Faraday’s Law and Maxwell’'s Equation, and, their
applications to electrical machines

*** Weightage depends on Bloom’s Level, number of contact hours,
CO Mapping with CDIO Curriculum Framework

CO |TCE Learning Domain Level CDIO Curricular
# Proficiency | Cognitive Affective | Psychomotor | Components

Scale (X.Y.2)
CO1 | TPS2 Understand Respond 1.2.2,
CO2 | TPS2 Understand Respond 1.2.2,
CO3 | TPS2 Understand Respond 1.2.2
CO4 | TPS3 Apply Value Mechanism | 1.2.2, 2.3.1, 251, 3.1.1,

3.2.6
CO5 | TPS3 Apply Value Mechanism | 1.2.2, 2.3.1
CO6 | TPS4 Understand Respond 1.2.2,2.3.1,3.2.6
Mapping with Programme Outcomes and Programme Specific Outcomes
Co |PO |PO |PO |PO | PO |PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
s 1 2 3 4 5 6 7 8 9 0 1 2 1 2
1CO M |L |L M M M M
COlmM |L |L M M M M
2
gO M |L |L M M M M
COls |M |M |L |S M M S S
4
COImM |L |L S M M M M
5
COlmM |L |L M M M M
6
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain
Continuous Assignment
Cognitive Assessment Tests Terminal
Levels 1 2 3 |1 2 3 Examinati
on

Remember 20 20 10 10
Understand | 60 40 50 100 50
Apply 20 40 40 40 40 40
Analyse
Evaluate
Create

Assessment Pattern: Psychomotor
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Psychomotor Skill Assignment 2 & 3

Perception

Set

Guided Response 30

Mechanism 30

Complex Overt Responses

Adaptation

Origination

Sample Questions for Course Outcome Assessment**
Course Outcome 1 (CO1):

1. Given points P(l, - 3, 5), Q(2, 4, 6), and R(0, 3, 8), find: (a) the position vectors of P
and R, (b) the distance vector rq(c) the distance between Q and R,
2. Determine the divergence of these vector fields:
() P=x%yz i+ xz 2
(b) Q= psing f + p2zd + z cosd z
3. Determine the flux of D = p? cos? ¢§ + z sing o over the closed surface of the
cylinder 0 <z <1, p = 4. Verify the divergence theorem for this case.

Course Outcome 2 (CO2):

1. A homogeneous dielectric (g = 2.5) fills region 1 (x <0) while region 2 (x >0) is free
space.
(@) If Dy = 12% - 105 +4 2 nC/m?, find D, and 0,.
(b) If E; =12 V/m and 0,= 60°, find E, and 0.
2. A charge distribution in free space has py = 2r nC/m3 for 0 < r<10 m and zero
otherwise. Determine Eatr=2mandr=12 m.
3. A rectangular loop carrying 10 A of current is placed on z = 0 plane as shown in
Figure below. Evaluate Hat

1 10 A

-
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(2,2,0)
(4,2,0)
(4, 8,0)

Course Outcome 3 (CO3):

1.

2.
3.
Cours

1.

1.

2.

Two point charges - 4 uC and 5 uC are located at (2 ,-1,3)and (0, 4,-2),
respectively. If a third point charge of 3 uC is located at the origin. Find the potential
at(-1,5, 2)assuming V(x) = 0.

Prove that R = VII.

How do you relate law of conservation of charges with Kirchhoff's law?

e Outcome 4 (CO4):

Two parallel sheets of glass (e- = 8.5) mounted vertically are separated by a uniform
air gap between their inner surface. The sheets, properly sealed, are covered with
polyethylene (e = 3.0) as shown in Fig. below. A uniform electric field of strength
2000 V/m in the horizontal direction exists in the oil. Calculate the magnitude and
direction of the electric field in the glass and in the enclosed air gap when (a) the field
is normal to the glass surfaces, and (b) the field in the oil makes an angle of 75° with
a normal to the glass surfaces. Ignore edge effects.

A toroid of circular cross section whose center is at the origin and axis the same as
the z-axis has 1000 turns with total radius 10 cm, core radius of 1 cm. If the toroid
carries a 100 mA, current, find H at,

(3cm,-4cm,0)

(6 cm, 9cm, 0)
A composite conductor 10 m long consists of an inner core of steel of radius 1.5 cm
and an outer sheath of copper whose thickness is 0.5 cm

(a) Determine the resistance of the conductor.

(b) If the total current in the conductor is 60 A, what current flows in each metal?
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(c) Find the resistance of a solid copper conductor of the same length and cross-
sectional areas as the sheath. Take the resistivity of copper and steel as 1.77 * 108
and 11.8 * 10® Qm, respectively

Course Outcome 5 (CO5):

1. Two conductors carrying current in same direction are place side by side. Obtain the
force developed between the two conductors and draw the magnetic field lines
around it. If the direction of current in one of the conductor is reversed discuss the
change in force and field lines.

2. A current loop of dimensions 2 cm by 4 cm extends from x=0 and x=2 cm and y=0
and y =4 cm. It is free to rotate about its axis of the lengthier side. It carries a current
of 40mA in the anticlockwise direction and is subjected to a uniform magnetic field
2%+ 4 Z.. Find the torque on the current loop. What is the net force on the loop.

Course Outcome 6 (COG6):

1. Justify the presence of displacement current and hence modification in Ampere’s law.
2. Derive the Maxwell’s equation for static fields.
3. Derive the transformer Equation using Faradays Law.

Concept Map

1.1Scalar, Vector, Vector Analysis requires
1.2Coordinate Systems, Differential elements knowledge Elocoonaonede Helde
1.3Del operator, Gradient, of

Divergence and Curl of a vector,
Electrostatic Fields

Divergence and Stoke’s Thearem.
classified as
covers

Magnetostatic Fields Electromagnetic Fields

covers Covers

3.1Biot - Savart's Law and Ampere’s Law, 4.1Faraday’s Law, Principle of operation of generator,
2.1Coulomb's Law, Charge density, Electric field intensity, Magnetic flux density and Magnetic field Intensity, motor and transformer. i
2,2Electric flux density, Gauss law and its applications Force due to magnetic Field in free space and materials. 4.2Displacement current and Maxwell’s equation
2.3Potential, Potential Difference, Basic circuit laws 3.2Composite Materials and field behaviour, Inductance, 4.3Electromagnetic wave propagation and Poynting
2.4Materlal Characteristics - Current, Current Density, application to Energy Storage and Magnetic Circuits, Theorem
Conductivity and resistivity of materials Torque equation and working principle of a motor, Simulation

2.5Permittivity, Dielectric Strength of materials
and application to capacitance & insulation
2.6Multiple Dielectrics and field behavior at the interfaces.

Syllabus

Mathematical Foundation
Scalar, Vector, Vector addition, Subtraction and Multiplication, Coordinate Systems,
Differential elements, Del operator, Gradient, Divergence and Curl of a vector,
Divergence and Stoke’s Theorem.

Electrostatic Fields
Review (Quantitative) of Coulomb’s Law, Charge density, Electric field intensity,

Electric flux density, Gauss law, Potential, Potential Difference, Basic circuit laws -
verifications.
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Material Characteristics - Current, Current Density, Conductivity of materials.
Permittivity / Dielectric Strength of materials and application to capacitance &
electrical insulation.  Multiple Dielectrics and field behavior at the interfaces.
Calculation of capacitance for various applications and energy storage. Capacitance
of Transmission lines and cables. Simulation of Electric Fields using FEM packages.
Magneto static Fields
Review (Quantitative) of Biot — Savart's Law and Ampere’s Law, Magnetic flux
density and Magnetic field Intensity, Field behaviour at interface of magnetic
materials, Inductance, application to Energy Storage and Magnetic Circuits.
Inductance of Transmission lines and cables. Simulation of Magnetic Fields using

FEM packages.

Force and Torque
Force on a current carrying conductor subjected to a magnetic field, Torque on a
current loop subjected to a magnetic field and working principle of motor.
Dynamic Fields
Faraday’s Law of Electromagnetic Induction, Principle of operation of generator and
transformer, Displacement current , Maxwell's equations, Poynting Theorem.

ASSIGNMENTS

Itd.,

1. Simulation of Electrical and Magnetic Fields using FEM packages.

2. Demonstration of Electric and Magnetic fields using simple experiments
3. Seminar on practical applications of electric and magnetic fields like working of

XEROX machine, MRI Scan etc.

4. Development of R, L and C components for various applications
Learning Resources
1. William Hayt Jr. and John A. Buck , “Engineering Electromagnetics”, TMH publishing co.

7t Edition, 2006.

2. John D. Kraus, “Electromagnetics”, Mcgraw — Hill International Editions, 4" Edition, 1992.
3. Mathew N.O. Sadiku, “Principles of Electromagnetic Fields”, 4" Edition, Oxford University
Press, 2010.

Course Contents and Lecture Schedule

Module Topics No. of Course
No. Lecture Outcome
Hours

1.0 Vector Calculus

1.1 Scalar, Vector, Vector addition, Subtraction and CO1
Multiplication

1.2 Coordinate Systems, Differential elements CO1

1.3 Del operator, Gradient, Divergence and Curl of a CO1
vector, Divergence and Stoke’s Theorem.

2.0 Electrostatic Field (Quantitative Review)

21 Coulomb’s Law, Charge density, Electric field intensity, 2 CO2

2.2 Electric flux density, Gauss law and its applications 2 CO2

2.3 Potential, Potential Difference, Basic circuit laws - > CO3
verifications

2.4 Material Characteristics - Current, Current Density, 3 CO3
Conductivity of materials
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2.5 Permittivity, Dielectric Strength of materials and 3 CoO4
application to capacitance & insulation

2.6 Multiple Dielectrics and field behavior at the interfaces. 1 CO4

2.7 Calculation of capacitance for various application and 3 CcoO4
energy storage. Simulation of electric fields

2.8 Calculation of capacitance of transmission lines and 1 CoO4
cables.

3.0 Magneto static Fields (Quantitative Review)

3.1 Biot — Savart’s Law and Ampere’s Law, Magnetic flux COo2
density and Magnetic field Intensity, Field behaviour at 3
the interface of magnetic materials

3.2 Inductance, application to Energy Storage and 5 CO4
Magnetic Circuits

3.3 Inductance of a Transmission line and Cable 1 CO4

3.4 Simulation of magnetic fields 1 CO6

4.0 Force and Torque

4.1 Force on a Current carrying conductor subjected to 1 CO5
magnetic field.

4.2 Torque on a current carrying loop subjected to 1 CO5
magnetic field, working principle of a motor

5.0 Dynamic Fields

5.1 Faraday’s Law, Principle of operation of generator and 1 CO6
transformer.

5.2 Displacement current and Maxwell’'s equations 1 CO6

5.3 Poynting Theorem 1 CO6

Total 36
Course Designers:
1. Dr.V. Prakash vpeee@tce.edu
2. Dr.R. Rajan Prakash r_rajanprakash@tce.edu
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18EE250 ELECTRONIC DEVICES AND CIRCUITS Category L T P Credit
PC 3 0 0 3

Preamble
Signals contain information about a variety of things and activities in our physical world. An

observer, be it a human or a machine, invariably needs to condition and process the signals
in some predetermined manner to extract the required information from the signal. This
signal conditioning/processing is usually most conveniently performed by electronic systems.
The signal  conversion/conditioning/processing is done by using different
semiconductor/signal conditioning devices like diodes, transistors and voltage regulator ICs,
etc. These could involve rectification, amplification, filtering, regulation modulation,

demodulation, mixing, frequency synthesizing etc.
Prerequisite

Basics of Electrical and Electronics Engineering

Course Outcomes
On the successful completion of the course, students will be able to

Cco COURSE OUTCOMES Weightage %
No.
CO1 Explain the characteristics and applications of diode, special | 40

diodes, BJTs ,UJT and MOSFETs

CO2 Design rectifier, clipper and clamper circuits for the given | 10

specifications

COo3 Design BJT and MOSFET based amplifier for the given |25
specifications.

CO4 Explain the operation of Class A,B,C and D power amplifiers 5

CO05 Design feedback amplifiers and oscillators for the given | 10
specifications

CO6 Explain the operation of opto-electronic devices 10

CO Mapping with CDIO Curriculum Framework

CO | TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive Affective | Psychomotor | (X.Y.Z)
Scale
CO1 | TPS2 Understand | Respond 1.2.3
CO2 | TPS3 Apply Value 1.2.3
CO3 | TPS3 Apply Value 1.2.3
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CO4 | TPS2 Understand | Respond 1.2.3
CO5 | TPS3 Apply Value 1.2.3
CO6 | TPS3 Understand | Respond 1.2.3

Mapping with Programme Outcomes

COs |PO |PO2 |PO |PO |PO |PO |PO|PO|POY9 PO1|PO|PO|PSO |PS

1 3 4 5 6 7 8 0 11 112 |1 02
CO1 | M L M M M
CcOo2 | S M L L M M S
CO3 | S M L L M M S
CO4 | M L M M M
CO5 | S M L L M M S
CO6 | M L M M S
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain

Continuous Assessment | Assignment

Cognitive Tests Terminal
Levels 1 2 3 1 2 3 Examination
Remember 20 20 20 - - - 20
Understand 30 30 30 - - - 30
Apply 50 50 50 100 | 100 100 50
Analyse 0 0 0 0
Evaluate 0 0 0 0
Create 0 0 0 0

Course Level Assessment Questions
Course Outcome 1 (CO1):

1. Explain the ideal characteristics of diode.
2. Explain the three regions in output characteristics of transistor.
3. Explain the characteristics of UJT.

Course Outcome 2 (CO2):

1. Compare the characteristics of silicon and a germanium diode and determine which
you would prefer to use for most practical applications. Give some details. Refer to a
manufacturer’s listing and compare the characteristics of a germanium and a silicon
diode of similar maximum ratings.

2. For the series diode configuration shown in figure 1 employing the diode
characteristics of Figure 2. Determine: (a) VDQ and /DQ. (b) VR.
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Figure 1 Figure 2
3. Determine the output waveform for the network of Figure and calculate the output dc
level and the required PIV of each diode.

s,

& r_r' o

Course Outcome 3 (CO3):

1. Explain the input and output characteristics of BJT in CE configuration
2. Calculate the voltage gain (Av= VL/Vi) for the network shown in figure if Vi = 500 mV
and
R=1 kQ (The other circuit values remain the same.)
I pnp I
m— T C ——
_|_
e B
R; R,
7;=200mv f\;, — ~-—— RQ5KQ I}
200 100 k0

3. Explain the construction and characteristics of n-channel depletion MOSFET

Course Outcome 4(CO4):

1. Explain the difference between Class A and Class B amplifiers.

2. Explain the construction and operation of series fed class A amplifier.

3. Describe the operation of Transformer-Coupled Push—Pull amplifier using suitable
sketch.

Passed in Board of Studies Meeting on 08.12.2018 Approved in 57t Academic Council Meeting on 05.01.2019



B.E.EEE Degree Programme - Second Semester 2018-19

Course Outcome 5 (CO5):

1. Draw the block diagram of feedback amplifier.

2. Determine the voltage gain, input, and output impedance with feedback for voltage
series feedback having A=-100, Ri = 10 kQ, Ro = 20 kQ for feedback of (a) =-0.1
and (b) B=-0.5

3. Calculate the resonant frequency of the Wien bridge oscillator

. O ¥y
oy | o
¢ +
SUELE v s ]

’—T Dp-amp —— Qulpul
R-%'S-’ ki c_.,T.-u:mlul—' — !

T 3
M

2N kL2

iy 1M} KE2

Course Outcome 6 (CO6):.
1. Explain the Spectral response of Se, Si, and the naked eye.
2. Determine the energy associated with the photons of green light if the wavelength is
5000 A. Give your answer in joules and electron volts.

Concept Map:

\ deals
[Electromc Devices and circuits congist:
explain
consists of deals with explains ‘consists of 7.1LED, Laser diode,
: . Photo-diode
1.10peration, V-1 Characteristics, ,
Czrrent equation, Parameters and 3.10peration and characteristics of UJT- 5.1Construction 7.2Photo-transistor,
equivalent circuit Operation of NPN and PNP transistor, and operation of . Opto-couplers, IR detector
1.2Load line analysis, Characteristics of BIT in CB, CE and Class A, B, C and D amplifiers
Transition and Diffusion CC configurations
capacitance, Reverse recovery 3.2Fixed, emitter feedback and Voltage —
Characteristics divider bias, Stability factor 6.1Positive and negative feedback-
1.3Application of Diodes - 3.3Application of BIT as amplifier, Feedback amplifiers- Gain and
Wave shaping circuits: DC & AC Load line, BJT as switch, ffeﬂ'{EI'\CY response.
Rectifier, Clipper, Clamper. Switching characteristics of BIT 6.2 Oscillators - Colpitts, Hartely
3.4Low frequency and high frequency & Crystal oscillator

hybrid model, AC analysis of BIT
CE amplifier - Selection of BIT using
data sheets for the given application.

2.1Zener diode, Varactor diode, 4.1Introduction to
Schottky Diode and their FET, Construction, Operation,
application -Selection of diode Characteristics and Parameters of
using data sheets for the MOSFET
given application. 4.2MOSFET as a

voltage controlled resistor,
Voltage divider bias

4.3Small signal model of MOSFET-
AC analysis of MOSFET CS
amplifier- Small signal model of
MOSFET -Selection of MOSFET using
data sheets for the given application-
Precaution in handling MOSFET.

Syllabus
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Diode — Operation, V-l Characteristics, Current equation, Parameters and equivalent circuit,
Load line analysis, Transition and Diffusion capacitance, Reverse recovery Characteristics,
Application of Diodes — Wave shaping circuits: Rectifier, Clipper, Clamper.

Special Diodes: Zener diode, Varactor diode, Schottky Diode and their application -
Selection of diode using data sheets for the given application.

UJT and BJTs — Operation and characteristics of UJT-Operation of NPN and PNP
transistor, Characteristics of BJT in CB, CE and CC configurations, Fixed, emitter feedback
and Voltage divider bias, Stability factor, Application of BJT as amplifier, DC and AC Load
line, BJT as switch, Switching characteristics of BJT, Low frequency and high frequency
hybrid model, AC analysis of BJT CE amplifier - Selection of BJT using data sheets for the
given application.

MOSFETs: Introduction to FET, Construction, Operation, Characteristics and Parameters of
MOSFET, MOSFET as a voltage controlled resistor, Voltage divider bias, Small signal model
of MOSFET- Selection of MOSFET using data sheets for the given application. Precaution in
handling MOSFET

Power Amplifiers: Construction and operation of Class A, B, C and D amplifiers

Feedback amplifiers & Oscillators: Positive and negative feedback- Feedback amplifiers-
Gain and frequency response - Oscillators — Colpitts, Hartely & Crystal oscillator

Opto-electronic Devices: LED, Laser diode, Photo-diode, Photo-transistor, Opto-couplers,
IR detector

Learning resources
1. Robert Boylestad and Lowis Nashelsky, “Electronic Devices and Circuit Theory”, 10%

Edition, Pearson Education, 2009.
Floyd T.L,” Electronic Devices”, 7" Edition, Pearson Education, 2009
David A. Bell, “ Electronic Devices and Circuits”, 5" Edition, Prentice Hall India, 2010

4. Albert Malvino and David J.Bates, “Electronic Principles”,7!" Edition, Tata Mc-Graw Hill,
2007

5. Jacob Millman, Halkias C.C and Satyabrata Jit, “Electronic Devices and Circuits”, 3™
Edition, Tata Mc-Graw Hill, 2010
Sedra A.S. and Smith K.C, “Microelectronic Circuits”, 5" Edition, Oxford press, 2006
Donald A.Neamen, “Electronic circuit analysis and design”, Second edition, Tata Mc-
Graw Hill, 2003.

Course Contents and Lecture Schedule
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S.No. Topics No. of | CO
Lectures
1. Diode :
1.1 Operation, V-l Characteristics, Current equation, | 2 CO1
Parameters and equivalent circuit
1.2 Load line analysis, Transition and Diffusion capacitance, | 1 CO1

Reverse recovery Characteristics

1.3 Application of Diodes — Wave shaping circuits: Rectifier, 2 co2
Clipper

1.4 Clamper. 2 co2

2.

Special Diodes:

21 Zener diode, Varactor diode, Schottky Diode and their 2 CO1

application - Selection of diode using data sheets for the
given application.

3. UJT and BJTs:

3.1 Operation and characteristics of UJT-Operation of NPN | 2 CO1
and PNP transistor, Characteristics of BJT in CB, CE
and CC configurations

3.2 Fixed, emitter feedback and Voltage divider bias, | 2 CO3
Stability factor

3.3 2 CO3

Application of BJT as amplifier, DC & AC Load line, BJT
as switch

3.4 Switching characteristics of BJT 1 Ccos

3.5 2 CO1

Low frequency and high frequency hybrid model, AC
analysis of BJT CE amplifier - Selection of BJT using
data sheets for the given application.

MOSFETSs:

Introduction to  FET, Construction, Operation, 2 o1

Characteristics and Parameters of MOSFET

4.2 MOSFET as a voltage controlled resistor, Voltage | 2 COo3
divider bias

4.3 Small signal model of MOSFET- AC analysis of | 2 CO1
MOSFET CS amplifier- Small signal model of MOSFET -

4.4 Selection of MOSFET using data sheets for the given | 2 CO1
application- Precaution in handling MOSFET.

Power Amplifiers:

51 Construction and operation of Class A, B, C and D 2 co4

amplifiers
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6. Feedback amplifiers & Oscillators:

6.1 Positive and negative feedback- Feedback amplifiers- 2 CO5
Gain and frequency response

6.2 Oscillators — Colpitts, Hartely & Crystal oscillator 2 COs5

7. Opto-electronic Devices:

"1 | LED, Laser diode, Photo-diode co6

7.2 . CcO6
Photo-transistor, Opto-couplers, IR detector
Total 36

Course Designers:

1. Dr.M.Saravanan mseee@tce.edu
2. Dr.V.Suresh Kumar vskeee@tce.edu
3. Dr.S.Arockia Edwin xavier = saexeee@tce.edu
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Preamble
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ELECTRONIC DEVICES AND Category L T P Credit
PC 0 0 2 1

CIRCUITS LAB

This laboratory gives a practical exposure to the students to learn the characteristics of
various electronic devices such as diodes, BJT, UJT and MOSFET that are used nowadays
in most of the electronic circuits. The students also learn the design and the construction of
different electronic circuits based on the above electronic devices. To validate the
experimental results, the use of simulation tools for the performance analysis of the circuits
is also introduced to the students.

Prerequisite

Basics of Electrical and Electronics Engineering

Course Outcomes
On the successful completion of the course, students will be able to:

CO No. | Course outcomes Weightage in %
CO1. Find the equivalent circuit parameters of the given Diode, BJT, | 30
MOSFET, and UJT experimentally
COo2. Analyze the characteristics of the designed zener regulator | 10
for the given specifications experimentally
COoas. Analyze the performance of the diode rectifier circuit for the | 10
given specifications experimentally
CO4. Analyze the performance of the diode wave shaping circuits | 20
(Clippers and Clampers) designed for the given specifications
experimentally
CO5 Analyze the performance of the designed amplifiers and | 20
oscillators to meet the given specifications experimentally
Cco6 Analyze the performance of the analog device characteristics | 10
and circuits using simulation tools

Mapping with Programme Outcomes

COs (PO |PO |[PO |PO|PO PO |PO (PO PO |PO (PO |PO |PSO |PSO
1 2 3 4 |5 |6 7 8 9 10 (11 (12 |1 2
CO1 |8 M M M M
COo2 |S S S M |S M M M S
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CO3 |S S S M |S M M M S

CO4 |S S S M |S M M M S

CO5 |S S S M |S M M M S

CO6 | S S s M |S M M M S

S- Strong; M-Medium; L-Low

CO Mapping with CDIO Curriculum Framework

co TCE Learning Domain Level CDIO Curricular

# Proficiency Cognitive Affective Psychomotor Components

Scale (X.Y.2)
CO1 | TPS3 Apply Value Mechanism 1.2.3,2.2.3
CO2 | TPS4 Analyze Organize Complex Overt |1.2.3 2.2.3,
Responses

CO3 | TPS4 Analyze Organize Complex Overt 123 223
Responses

CO4 | TPS4 Analyze Organize Complex Overt 123 223
Responses

CO5 | TPS4 Analyze Organize Complex Overt 123 223
Responses

CO6 | TPS4 Analyze Organize Complex Overt 123 223
Responses

Assessment Pattern: Cognitive Domain

Cognitive Model Terminal
Levels Examination Examination
Remember

Understand

Apply 20 20

Analyse 50 50

Evaluate

Create

Assessment Pattern: Psychomotor
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Psychomotor Skill Practical Component

Perception

Set

Guided Response

Mechanism 30

Complex Overt
Responses

Adaptation

Origination

List of experiments

E.No | Name of the experiment co No.of
sessions

1. | Familiarization of CRO,DSO,AFO, Bread board ,Deives, | CO1 to| 2
Data sheet CO6

2. | Characteristics of PN junction diode, Zener diode and | CO1 1
Opto Isolators

3. | Characteristics of BJT, MOSFET and UJT CO1 2

4. | Design of DC voltage regulator using zener diode C0O2 1

5. | Design of Rectifier with and without filter CO3 1

6. | Design of Wave shaping circuits (clipper and clamper) CO4 2

7. | Design of CE amplifier and LC Oscillator CO5 2

8. | Analyze the characteristics of analog devices and circuits | CO6 1
using PSPICE/PSIM/Simulink/NI-MY DAQ

Course Designers

1. Dr.M.Saravanan mseee@tce.edu
2. Dr.V.Suresh Kumar vskeee@tce.edu
3. Dr.S.Arockia Edwin xavier saexeee@tce.edu
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18EE280

ELECTRICAL WORKSHOP

Category | L | T | P | Credit

ES

ojo|2| 1

Preamble
The course is designed to provide students a widespread knowledge and understanding of
the basic Electrical Systems Components and Laws. The indispensable and pervasive
knowledge of electrical wiring and the electronic circuits will give the students an insight to
their practical approach in our daily life.

Prerequisite

NIL

Course Outcomes
On the successful completion of the course students will be able to

(010)] Course Outcome Statement Weightage™**
Number in %

CO1 Analyze the resistance of various dimensions with 10
different resistivity’s experimentally

Cc0o2 Analyze the inductance of various core dimensions and 10
winding configurations experimentally

COo3 Analyze the capacitance of various shapes and 10
materials experimentally

coO4 Analyze Electric field lines and equi-potential lines of 10
different electrode configurations experimentally.

CO5 Analyze the B-H curve of various materials at various 10
frequencies experimentally

Cco6 Practice assembling, soldering and testing of the given 10
simple electronic circuit using PCB

Cco7 Verify Electrical circuit laws, and theorems for the 20
electric circuit using hardware and simulation software

cos8 Verify series resonance phenomena in a RLC circuit 10
experimentally

CcO9 Analyze the transient behavior of the given RL, RC, RLC 10
circuits experimentally

*** Weightage depends on Bloom’s Level, number of contact hours,

CO Mapping with CDIO Curriculum Framework

Cco TCE Learning Domain Level CDIO Curricular

# Proficiency | Cognitive | Affective Psychomotor Components
Scale (X.Y.2)
CO1 | TPS4 Analyze | Organise | Complex Overt 1.2.2. ,2.2.3
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Responses

CO2 | TPS4 Analyze | Organise | Complex Overt 1.22 ,2.2.3
Responses

CO3 | TPS4 Analyze | Organise | Complex Overt 1.22 ,223
Responses

CO4 | TPS4 Analyze | Organise | Complex Overt 1.2.2 ,2.2.3
Responses

CO5 | TPS4 Analyze | Organise | Complex Overt 1.2.2 ,2.2.3
Responses

CO6 | TPS3 Apply Value Mechanism 1.2.1 ,2.2.3

CO7 | TPS3 Apply Value Mechanism 1.21. ,2.2.3

CO8 | TPS3 Apply Value Mechanism 1.21 ,2.2.3

CO9 | TPS4 Analyze | Organise | Complex Overt 1.21 ,2.2.3
Responses

Mapping with Programme Outcomes and Programme Specific Outcomes

Cos |[PO|P|PO|PO|PO|P|PO|IPO|PO| PO |PO|PO|PS|PS | PS

1 10| 3 4 5 |0 7 8 9 10 | 11 12 | O1 | 02 | O3
2 6

CO1| S |S|M | M S M| M M S S

CO2 | S |[S| M | M S M| M M S S

CO3| S |[S| M | M S M| M M S S

CO4 | S |[S| M | M S M| M M S S

CO5 | S |[S| M | M S M| M M S S

CO6 | S |[S| M | M S M| M M S S

CO7 | S |[S| M | M S M| M M S S

CO8| S |[S| M | M S M| M M S S

CO9| S |[S| M| M S M| M M S S

S- Strong; M-Medium; L-Low

Assessment Pattern: Cognitive Domain

Cognitive
Levels

Model Examination

Terminal Examination

Remember

Understand

Apply

30%

30%

Analyse

40%

40%

Evaluate

Create

Assessment Pattern: Psychomotor

Psychomotor Skill

Mini project /Practical Component/Observation

Perception
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Set

Guided Response

Mechanism 30%

Complex Overt Responses

Adaptation

Origination

List of Experiments/Activities with CO Mapping

Experiment CO
Familiarization of magnetic and electric field lines. Co1
Familiarization of basic protective devices (fuse, MCB, ELCB) to
Familiarization of ammeter, voltmeter, wattmeter, rheostat , power supply CO9
Design, Develop and Analyze the resistance of various dimensions with different | CO1
resistivity’s experimentally

Design, Develop and Analyze the inductance of various core dimensions and | CO2
winding configurations experimentally

Design, Develop and Analyze the capacitance of various shapes and materials | CO3
experimentally

Plot and analyze Electric field lines and equipotential lines of different electrode | CO4
configurations experimentally.

Analyze the B-H curve of various materials at various frequencies. CO5
Assembling, Soldering and Testing of Simple electronic Circuit using PCB CO6
Verification of Electrical laws for the electric circuit using hardware and simulation | CO7
software

Verification of superposition, Thevenin and maximum power transfer theorems for | CO7
the electric circuit using hardware and simulation software

Verification of series resonance phenomena in a RLC circuit COo8
Analyze the transient behaviour of the given RL ,RC,RLC circuits CO9

Learning Resources
1. Electrical Workshop Manual prepared by TCE Staff Members

Course Designers:
1. Dr.V.Saravanan vseee@tce.edu
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18ES290 LATERAL THINKING

Category | L | T

P | Credit

ES 0

2 1

Preamble

The purpose of thinking is to collect information and to make the best possible use of it.
Vertical thinking is concerned with proving or developing concept patterns. Lateral thinking is
concerned with restructuring such patterns (insight) and provoking new ones (creativity).
Lateral and vertical thinking are complementary. Skill in both is necessary. Although the
emphasis in education has always been exclusively on vertical thinking, the need for lateral
thinking arises from the limitations of the behaviour of mind as a self-maximizing memory
system. Lateral thinking can be learned, practised and used. It is possible to acquire skill in it
just as it is possible to acquire skill in mathematics. The course provides formal opportunities

to pra
Prere

NIL

ctise lateral thinking and also an explanation of the processes involved.

quisite

Course Outcomes

On the successful completion of the course students will be able to

CO | Course Outcome Statement Weightage
# in %
CO1 | Explain the concept of lateral thinking, distinguish it from vertical | 10
thinking.
CO2 | Use lateral thinking for problem solving 10
CO3 | Generate Alternatives, challenge assumptions and suspend judgment | 20
and Practice lateral thinking in design process
CO4 | Apply the concept of factorization and reversal method for restructuring | 20
CO5 | Organize brainstorming sessions 10
CO6 | Use PO for innovation 10
CO7 | Aware of limitation of established patterns and practice lateral thinking in | 20
small projects
CO Mapping with CDIO Curriculum Framework
CO |TCE Learning Domain Level CDIO Curricular
# Proficiency | Cognitive Affective Psychomotor Components
Scale (X.Y.2)
CO1 | TPS2 Understand | Respond - 2.3.1,3.2.6
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CO2 | TPS3 Apply Value - 241,242,243
CO3 | TPS3 Apply Value - 241, 24.2, 24.3, 245,
2.4.6
CO4 | TPS3 Apply Value - 2.3.1,24.2,243
CO5 | TPS4 Analyse Organize - 3.11,31.2,3.21,3.2.2
CO6 | TPS3 Apply Value - 214, 231, 24.1, 24.2,
24.3,2.4.6

CO7 | TPS5 Evaluate Characterize | - 2.34,451,4.6.1
Mapping with Programme Outcomes and Programme Specific Outcomes
CO# |PO1 |PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
CcO1 M L - - - - - - - - - L
CO2 |S M L - - - - - - - - L
CO3 |S M L - - - - S L L - L
CO4 |S M L - - - - S L L - L
CO5 |S S M L - - - S S S - L
CO6 |S M L - - - - L
CO7r |S S S M - S - - S S - S
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain
Continuous Assessment

Worksheets (5) : 20 Marks

Case Studies (3) : 30 Marks
Terminal Examination

Ability Test : 50 Marks

Case Study (Best) Presentation and Viva Voce : 50 Marks

Syllabus

The way the mind works, Difference between lateral and vertical thinking, Attitudes towards
lateral thinking, Basic nature of lateral thinking, The use of lateral thinking Techniques, The
generation of alternatives, Challenging assumptions, Innovation, Suspended judgment,
Design, Dominant ideas and crucial factors, Fractionation, The reversal method,
Brainstorming, Analogies, Choice of entry point and attention area, Random stimulation,
Concepts/divisions/polarization, The new word PO, Blocked by openness,
Description/problem solving/design

Learning Resources

1. Edward de Bono, “Lateral Thinking: Creativity Step by Step”, Happer Collins Publisher,
1990.
2. Edward de Bono, “Six Thinking Hats”, Little Brown and Company Publisher, 1985.
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3. Edward de Bono’s Thinking Course, Video Lecture, Weblink:
https://www.yputube.com/watch?v=AUq_AL2LNEw
Course Contents and Lecture Schedule
Module | Topic No. of | Course
No. Hours Outcome
1. The way the mind works 1 CO1
1.1 Difference between lateral and vertical thinking 1 CO1
1.2 Attitudes towards lateral thinking 1 CO2
2. Basic nature of lateral thinking 1 CO2
2.1 The use of lateral thinking techniques 1 CO2
2.2 The generation of alternatives 1 CO3
2.3 Challenging assumptions 1 COo3
2.4 Innovation 1 CO3
2.5 Suspended judgment 1 CO3
3. Design 1 CO3
3.1 Dominant ideas and crucial factors 1 CO3
3.2 Fractionation 1 CO4
4. The reversal method 1 CO4
4.1 Brainstorming 1 CO5
4.2 Analogies 1 CO5
4.3 Choice of entry point and attention area 1 CO5
4.4 Random stimulation 1 CO5
4.5 Concepts/divisions/polarization 1 CO5
4.6 The new word PO 2 CO6
5. Blocked by openness 2 COo7
5.1 Description/problem solving/design 2 COo7

Course Designers:
S J. Thiruvengadam sjitece@tce.edu
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Category | L | T | P | Credit
18CHAA0 ENVIRONMENTAL SCIENCES

ES 110 1] -

Preamble

The objective of this course is intended to make the students to understand the basic
concepts of environment, ecology and pollution of the current environmental issues and to
participate in various activities on conserving and protecting the environment.

Prerequisite

NIL
Course Outcomes

On the successful completion of the course students will be able to

CcO Course Outcome Weightage™**

Number in %

CO1 Describe the importance and progression of ecological system 15%

CO2 Explain the significance of natural resources 10%

CO3 Demonstrate the effects of pollution on environment and human | 15%
beings

coO4 Practice the suitable management method during disaster | 10%
episode

CO5 Explain the ethics and values related to Environment 15%

Cco6 Describe the Traditional values and Impact of modernization on | 10%
Environment

CO7 Carry out group activities 25%

*** Weightage depends on Bloom’s Level, number of contact hours,
CO Mapping with CDIO Curriculum Framework

CO | TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive Affective | Psychomotor | (X.Y.Z)
Scale

CO1 | TPS2 Understand | Respond | Guided 1.1,2.3.1,2.3.2,2.3.4
Response

CO2 | TPS2 Understand | Respond | Guided 1.1,2.3.1,2.3.2,2.34
Response

CO3 | TPS3 Apply Value Mechanism | 1.1,2.1.1,2.1.5,2.4.1,4.1.2
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CO4 | TPS3 Apply Value Mechanism | 1.1,2.4.1,2.4.7,4.1.1,4.1.2
CO5 | TPS2 Understand | Respond | Guided 1.1,2.5.1,2.5.2,
Response
CO6 | TPS2 Understand | Respond | Guided 1.1,2.4.7,2.5.4,
Response
CO7 | TPS4 Analyse Organise | Complex 3.1.1,3.1.2,3.1.3,3.1.441.1,4.1.2
Overt
Responses

Mapping with Programme Outcomes and Programme Specific Outcomes

Cos | PO1 [PO2 [ PO3 [ PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 | PO12
cCol M |- - - - L [s |- - - - -
co2 M |- - - - L |- L |- - - -
CO3|[M |[M |- - L M [S |- - - - -
co4 M |- L L [L M [M |- - - - -
cos|L |- - - - - M |- - - -
cCo6 L L |- - - - M |- - - - -
corls M M [M_|[M [M |- - S |M M -

S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain

Continuous Assessment | Assignment?
Cognitive Tests Terminal
Levels 1 2 3 1 2 3 Examinati
on***
Remember 0 20 0
Understand 0 40 0 Presentation
Apply 0 40 0 on Case
Analyse 0 0 0 NA NA NA study report
Evaluate 0 0 0
Create 0 0 0

# Assignment: Marks will be given for the review |, Il & Il of case study presentation.
*** Case study presentation and evaluation

@

< Each group comprise of maximum three students
« Students will submit the case study report similar to final year project report
+«» Evaluation of case study presentation is based on the approved rubrics
Method of Evaluation

a)Internal assessment

S.No | Description Max.marks Final
conversion

1 CAT -l 50 40

2 Assignment marks ( from Review I,II & 111) 3 X10=30 10
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Total 50

b) End semester examination — Case study presentation

Performance Index Marks per Individual
Originality of the work 20

Data collected 20

Suggestion to overcome for the identified issues 20

Final Presentation 40

Total 100

8.
9.

Model Titles for Case Study:
1. Environmental impacts of quarry industries in Melur Taluk.

2. A study on impacts of tanneries on ground water and soil quality in Dindigul
district.

3. Effect of pharmaceutical industry on groundwater quality in poikaraipatty village,
Alagar

Kovil.
4. Solid waste and waste water management in TCE hostel.
5. Environmental effect of Kudankulam atomic power plant.
6. Case study on effect of Sterlite industry.

7. Effect on ground water and soil quality by dyeing industries in Tiruppur.

10. 8. Effect of textile wastes in Karur District.

11. 9. Segregation of waste and its recycling by Madurai Municipality at Vellakkal

12. 10. Effect of fire work waste on atmosphere in Sivakasi region

Sample Questions for Course Outcome Assessment**

Course Outcome 1(CO1):
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4. Describe the Universal Energy flow model in an Ecosystem.
5. Discuss the conversion of one ecosystem into another ecosystem with example.
6. Explain the multidisciplinary nature of the environment.

Course Outcome 2 (CO2):

1. Summarize the importance of Natural resources to animals and human beings.
2. Describe the role of an individual in the conservation of Natural resources.
Course Outcome 3(CO3):

1. Demonstrate the effects and control measures of air pollution
2. Investigate the sources and management methods of e-waste.
Course Outcome 4(CO4):

1. Dramatize the mitigation methods adopted in severe cyclone affected areas.
2. Suggest the precautionary steps to prevent life from flood.
Course Outcome 5 (CO5):

1. Discuss the need for public awareness on environmental protection.
2. ldentify the requirement for the equitable utilization of natural resources.
Course Outcome 6(CO6):

1. Describe the traditional value systems of India.
2. Recall the environmental related points discussed in our Indian Vedas.
3. List out the impacts of modernization on environment

Concept map:

(Environmental Sciencej

Includes /
Explains Describe  Comprises Discuss

[Environment and Ecosystem]

Explains

Discuss

Disaster management Traditional value sy_ste!ns in Ind@
Over exploitation of Impacts of modernization on Environment
Natural resources

Multidisciplinary nature
of environmnet

Energy flow in ecosystem [Types, causes, effects and control ]

Ecological succession measures of Environmental pollution

List outs

Social issues and the environment
Environmental Ethics

conservation of natural resources

LRole of an individual in

Syllabus

Environment and Ecosystem - Multidisciplinary nature of environment- Ecosystem- Energy
flow in ecosystem-Ecological succession-Over exploitation of Natural resources-Role of an
individual in conservation of natural resources. Environmental pollution and control -
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Environmental pollution — types, causes, effects and control measures - Disaster
management strategies. Environmental Ethics and Values - Social issues and the
environment -need for public awareness, Environmental Ethics- need for equitable utilization
of natural resources- Traditional value systems in India, Impacts of modernization on
Environment

Awareness and actual activities:

AN N N NN YN

Group meeting on water management, promotion of recycle use, reduction of waste,
Plantation

Cleanliness drive

Drive on segregation of waste

Energy saving

Lectures by Environmentalist

Slogan and poster making event

Learning Resources

1.

2.

3.

4.
5,

6.

Kaushik,A & Kaushik.C.P, Environmental Science and Engineering, 6" Edition, New
Age International, 2018.

Erach Bharucha, Text book of Environmental studies for Undergraduate courses, 2™
Edtion, UGC, 2013.

Gilbert M.Masters, Introduction to Environmental Engineering and Sciences, 2™
Edition, Pearson , 2004.

Garg S.K & Garg, Ecological and Environmental studies, Khanna Publishrers, 2006.
Wright &Nebel, Environmental science towards a sustainable future, 8%
Editon,Prentice Hall of Indial Ltd, 2002.

Documentary titled “‘HOME” by Yves Bertrand, Video Link:
https://www.youtube.com/watch?v=jgxENMKaeCU

Course Contents and Lecture Schedule

Module | Topic No. of | Course

No. Hours Outcome

1.0 Environment and Ecosystem

1.1 Multidisciplinary nature of environment-Ecosystem 1 CO1

1.2 Energy flow in ecosystem — Universal energy flow | 1 CO1
model

1.3 Ecological succession 1 CO1

14 Over exploitation of Natural resources 1 CO2

1.5 Role of individual in conservation of natural resources | 1 CO2
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2.0 Environmental pollution and control

2.1 Environmental pollution - types( Air, | 2 COo3
Water,soil,Marine),

2.2 causes (gaseous, liquid, solid, plastic, e-waste, | 2 COo3
biomedical waste and radiations),

2.3 Effects and control measures of Pollution 2 CO3

2.4 Disaster managements during cyclone, Tsunami, | 2 CO4
flood, draught and earthquake

3.0 Environmental Ethics and Values

3.1 Social issues and the environment -need for public | 1 CO5
awareness

3.2 Environmental Ethics- need for equitable utilization of | 1 CO5

natural resources

3.3 Traditional value systems in India, 1 CO6
3.4 Impacts of modernization on Environment 2 CO6
4.0 Awareness and actual activities

4.1 Group meeting on water management, promotion of 2 CcO7

recycle use, reduction of waste

4.2 Plantation 1 Cco7

4.3 Cleanliness drive 1 CcOo7

4.4 Drive on segregation of waste 1 COo7

4.5 Energy saving 1 Cco7

4.6 Lectures by Environmentalist 1 Co7

4.7 Slogan and poster making event Through Cco7
online

Course Designers:

1. Dr.M.Kottaisamy hodchem@tce.edu
2. Dr.S.Rajkumar rajkumarsubramanium@tce.edu
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.E. EEE Degree Programme

COURSES OF STUDY
(For the candidates admitted from 2018-19)

THIRD SEMESTER

Course Name of the Course Category No. of Hours | Credits
Code | Week
L T P
THEORY
18EE310 | Numerical methods and Complex BS 3 - - 3
variables
18EE320 | DC machines and Transformers PC 3 - - 3
18EE330 | Linear Integrated circuits PC 3 - - 3
18EE340 | Digital Systems PC 2 1 - 3
18EE350 | Signals and Systems PC 3 - - 3
THEORY CUM PRACTICAL
18EE360 | C and C++ Programming ES 2 - 2 3
18ES390 | Design Thinking ES 1 - 2 2
PRACTICAL
18EE370 | DC Machines and Transformers PC - - 2 1
Lab
18EE380 | Integrated Circuits Lab PC - - 2 1
Total 22
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FOURTH SEMESTER

Course Name of the Course Category No. of Hours | Credits
Code | Week
L T P

THEORY
18EE410 | Probability and Random processes BS 3 - - 3
18EE420 | AC Machines PC 3 - - 3
18EE430 | Measurements and Instrumentation PC 3 - - 3
18EE440 | Control Systems PC 2 1 - 3
18YYFXO0 | Foundation Elective | PC 3 - - 3
18EE490 | Project Management HSS 3 - - 3
THEORY CUM PRACTICAL
18EG470 | Professional Communication HSS - 1 2 2
PRACTICAL
18EE470 | Measurement and Instrumentation PC - - 2 1

Lab
18EE480 | AC Machines PC - - 2 1

Lab

Total 22

MANDATORY AUDIT COURSE
18CH2B0 | Constitution of India AC 2 - - -
BS : Basic Science
ES : Engineering Science
PC : Programme Core
PE : Programme Elective
L : Lecture
T : Tutorial
P : Practical
Note:

1 Hour Lecture/week is equivalent to 1 credit
1 Hours Tutorial/week is equivalent to 1 credit
2 Hours Practical/week is equivalent to 1 credit
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI - 625 015
B.E. EEE Degree Programme

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2018-19onwards)

THIRD SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in uous al Mark Exam
Hrs. Asses Exam S
sment
THEORY
1 18EE310 | Numerical methods 3 50 50 100 25 50
and Complex
variables
2 18EE320 DC machines and 3 50 50 100 25 50
Transformers
3 18EE330 Linear Integrated 3 50 50 100 25 50
circuits
4 18EE340 Digital Systems 3 50 50 100 25 50
5 18EE350 Signals and 3 50 50 100 25 50
Systems
6 18ES390 | Design Thinking - 50 50 100 25 50
THEORY CUM PRACTICAL
7 18EE360 C and C++ 3 50 50 100 25 50
Programming
PRACTICAL
6 18EE370 | DC Machines and 3 50 50 100 25 50
Transformers Lab
7 18EE380 | Integrated Circuits 3 50 50 100 25 50
Lab

*

CA evaluation pattern will differ from course to course and for different tests. This will

have to be declared in advance to students. The department will put a process in place to
ensure that the actual test paper follow the declared pattern.
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FOURTH SEMESTER

S.No. Course Name of the Duration Marks Minimum Marks
Code Course of for Pass
Terminal Contin | Termin | Max. | Terminal | Total
Exam. in uous al Mark Exam
Hrs. Asses Exam S
sment
THEORY
1 18EE410 | Probability and 3 50 50 100 25 50
Random processes
2 18EE420 AC Machines 3 50 50 100 25 50
3 18EE430 Measurements and 3 50 50 100 25 50
Instrumentation
4 18EE440 Control Systems 3 50 50 100 25 50
5 18YYFX0 | Foundation Elective 3 50 50 100 25 50
[
6 18EE490 | Project 3 50 50 100 25 50
Management
THEORY CUM PRACTICAL
7 18EG470 Professional 3 50 50 100 25 50
Communication
PRACTICAL
6 18EE470 | Measurement and 3 50 50 100 25 50
Instrumentation
Lab
7 18EE480 | AC Machines 3 50 50 100 25 50
Lab
MANDATORY AUDIT COURSES
8 18CHABO | Constitution of - 50 50 100 25 50
India

*

CA evaluation pattern will differ from course to course and for different tests. This will

have to be declared in advance to students. The department will put a process in place to
ensure that the actual test paper follow the declared pattern.
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18EE310

NUMERICAL METHODS AND COMPLEX || C@€90Y

Credit

VARIABLES BS

3

Preamble

A Electrical engineering student needs to know sufficient numerical tools and techniques for
solving engineering problems arises in their field. This course aims at developing the ability
to formulate an engineering problem in a mathematical form appropriate for subsequent
computational treatment and to choose an appropriate numerical approach. Analytic
functions and Contour integration are extremely important while creating engineering models
in control systems, communication systems, searching algorithms. The course is designed to
impart the knowledge and understanding of the above concepts to Electrical Engineers and
apply them in their areas of specialization.

Prerequisite

18MA110 Engineering Calculus

Course Outcomes

On the successful completion of the course, students will be able to

(010)] Course Outcome Statement Weightage

Number in %

CO1 Solve the system of linear algebraic equations and single | 15%
non linear equations

(010 Estimate the intermediate value in discrete data by means | 15%
of continuous functions

CO3 Apply suitable methods to find numerical integration, | 15%
numerical differentiation.

coO4 Solve the Initial Value Problems in ODE using single step | 20%
and multi step methods and Boundary Value Problems in
PDE using finite difference methods

CO5 Construction of analytic functions. 15%

Cco6 Determine the value of integrals of functions of complex | 20%
variable using Cauchy’s integral formula, Cauchy’s integral
theorem, Cauchy’s Residue theorem.

CO Mapping with CDIO Curriculum Framework
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CO | TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive | Affective | Psychomotor | (X.Y.Z)
Scale

CO1 | TPS3 Apply Value 1.1.1,2.1.1,2.1.2,2.1.5,4.3.3,4.4.1
CO2 | TPS3 Apply Value 1.1.1,2.1.1,2.1.2,2.1.5,4.3.3,4.4.1
CO3 | TPS3 Apply Value 1.1.1,2.1.1,2.1.2,2.1.5,4.3.3,4.4.1
CO4 | TPS3 Apply Value 1.1.1,21.1,2.1.2,2.15,4.3.3,4.4.1
CO5 | TPS3 Apply Value 1.1.1,2.1.1,2.1.5, 4.3.34.4.4.
CO6 | TPS3 Apply Value 1.1.1,2.1.1,2.1.5, 4.3.34.4.4.

Mapping with Programme Outcomes and Programme Specific Outcomes

CO |[PO |PO |PO |PO PO |PO |PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
s 1 2 3 4 5 6 7 8 9 0 1 2 1 2
co1| S M L L - - - M M M - M S S
co2| S M L L - - - M M M - M S S
CO3| S M L L - - - M M M - M S S
co4| S M L L - - - M M M - M S S
Cos5| S M L L - - - M M M - M S S
Ccos| S M L L - - - M M M - M S S
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain
Continuous Assignment

Cognitive Assessment Tests Terminal
Levels Examination

1 2 3 1 2 3
Remember | 10 10 10 - - - -
Understand | 20 20 20 - - - 30
Apply 70 70 70 100 100 100 70
Analyse
Evaluate
Create

Sample Questions for Course Outcome Assessment

Course Outcome 1 (CO 1):

1. Solve using bisection method the equation x* —5x+3 =0
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2. Solve by Gauss Jordan method x+2y+3z=6;2x+4y+z=7 ; 3x+2y+9z=11.

3. An oscillating current in an electric circuit is described by i = 9e™ cos(2mt), where t is
in seconds. Determine a value of t such that i = 3.5. Using Newton's method.

Course Outcome 2(CO 2):
1. Use Newton Gregory formulae to find the value of y @ x=1.05 from the following

a. X 1.0 1.1 1.2 1.3 1.4 1.5

b. Y: 0.841 0.891 0.912 0.964 0.985 1.015
2. Use Lagrange’s formula to interpolate y @ x=5 given

a. X 1 2 3 4 7

b. Y: 2 4 8 16 128

3. You measure the voltage drop V across a resistor for a number of different values
of current i. The results are

i 025 075 125 1.5 2.0

vV |-045 -06 0.70 1.88 6.0

Fit a fourth- order  polynomial
interpolation to estimate the voltage drop for j = 1.15. Interpret your results.

Course Outcome 3(CO 3):

1. Using Newton formulae for derivatives find the first and second derivative of \/; at
x=15 and at x = 25 from the following
X: 15 17 19 21 23 25

\/;: 3.873 4.123 4.359 4.583 4.796 5.000
2. Use Gauss’s two point and three point quadrature formulae to find the value of

j do
0 1+sin’ @
3. Faraday’s law characterizes the voltage drop across an inductor as VL:L% where

Vi =voltage drop (V), L=inductance (in henrys; 1H=1 V - s/A), i =current (A), and
t = time (s). Determine the voltage drop as a function of time from the following data

for an inductance of 4 H.
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t 0 0.1 02 03 0.5 0.7
i 0 0.16 0.32 0.56 0.84 2.0
Course Outcome 4(C0O4):

1. Using improved Euler's method find y(0.2) and y(0.4) given
y'=y+x*; y(0) =1.with h=0.2

2. Use Adam’s Predictor and corrector formulae to evaluate y(0.8)given
Y'=y—x>;20)=1; 1(0.2) =1.9218; y(0.4) = 14682; y(0.6) =1.7379.
3. The voltage drop may be nonlinear and the circuit dynamics is described by a
i

; : 3
relationship such as L% +R [% - (7) ] = 0, where j = current, L = inductance, and R

= resistance. Solve for /i, if L =1, R = 1.5, and i(0) =0.5 and / is a known reference
current equal to 1 Solve this problem with a numerical method.

Course Outcome 5(CO5):
1. Show that w =x>—3° -3x—-2y+2xy can represent the stream function of an

incompressible fluid flow.. Also find the corresponding velocity potential and the
complex potential

2. Find the equation of the orthogonal trajectories of the family of curves given by
2x—x" +3xy> =a

3. Find the image of the region 2 < |z| < 3 under the transformation w = z>.

Course Outcome 6 (CO6):

X2

dx
T+D(x7+4)

1. Evaluate using contour integration : j(
X
0

2z
2. Evaluate using Cauchy’s integral formula J. ¢ .+ dz where C is |z| =2
“(z+1)
. , . 2 -1 . .
3. Find the Laurent’s series for f(z) = ————— valid in the region
(z+2)(z+3)

i) |2 <20i) 2<|2| <3 iii) |z > 3.

Concept Map
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[NLFMER[CAL METHODS AND COMPLEX VARIAELES]

consists of,

Solution of a single non linear equation T : i 5 (numen(a] solution of ODEs and pDEﬁj complex differentiation and imegratmn)
[ B e e e (ﬂmte difference and mlerpu\atlun] numerical differentiation and integration ;
J to solve
fogvanian Elliptic/Prabolic/
to solve Initial value problems Hyperbolic equations

Numerical differentiation numerical integration j
using
comprises of
single non
linear equation using Finite difference
equations

system of using

explore with
linear equations

Trapezoidal rule using Analytic function

\ Newton forward and GZ’E;;T';;:EE Cauchy-Riemann equations
using backward interpolation
using
Gauss forward and

Conjucate harmonic
Gauss elimination method :
Gauss jordan method single step method mapping of complex functions
backward interpolation
lagrangian iterpolation consists of consists of

Gauss jacobi method
Inverse lagrangian iterpolation

complex integration
contour integration

using

inegral formula
residue theorem
Laurent series

expansion

multi step method

Newton forward and
backward interpolation

Gauss seidal method

Bisection method
Regula falsi method
Fixed point
iteration method
Newtons method

Euler's method Adams predictor
Modified Euler's method corrector method

Runge kutta method Milne predictor
corrector method

Syllabus

Solution to a Single Non Linear Equation and a System of Linear Equations (6
hours)

Introduction to Numerical solution - Bisection method — Regula - Falsi method — Fixed point
iteration method- Newton Raphson method method-Gauss elimination method — Gauss-
Jordan method — Gauss Jacobi method and Gauss Seidel methods

Finite Differences and Interpolation (5 hours)
Introduction to finite differences — Operators-Newton’s forward and backward interpolation
formula - Gauss forward and backward interpolation formula — Lagrange’s interpolation
formula for unequal intervals — Inverse interpolation .

Numerical Differentiation and Integration (5 hours)
Introduction to Numerical differentiation - Newton’ forward and backward formula for
derivative — Introduction to Numerical integration -Trapezoidal rule — Simpson’s rules —
Gauss 2- point and 3- point formula .

Numerical Solution of ODEs and PDEs (8 Hours)
Introduction to Numerical solution -Euler’ method — Modified Euler's method —Runge —Kutta
methods of order 4 — Predictor corrector methods — Adam’s predictor corrector formula-
Milne’s Predictor corrector formula- Introduction to PDEs- types — Solution to Elliptic,
Parabolic and Hyperbolic PDEs.

Complex Differentiation and Integration (12 hours)
Introduction to functions of complex variables - Analytic functions — C-R equations —
Conjugate harmonics — Standard functions (or mappings)z of a complex variable — z , 1/z,
exp( z) — Laurent’s series - Singularities — Residues — Cauchy’s integral formula — Cauchy’s
residue theorem — Contour integration .
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Learning Resources

1. Steven C. Chapra, Raymond P. Canale, “Numerical Methods for Engineers”,
Mc Graw Hill Higher Education, 2016.

2. S. R. K. lyengar, R. K. Jain, Mahinder Kumar Jain, “Numerical methods for
Scientific and Engineering Computations”, New Age International publishers ,
7' Edition, 2019.

3. Glyn James, “Advanced Modern Engineering Mathematics”, Pearson
Education, New Delhi, 2018.

Course Contents and Lecture Schedule

Module Topic No. Of Course
No. Hours Outcome
1. Single Non Linear Equation and a System of
Linear Equations
1.1 Bisection, Regula Falsi methods 2 CO1
1.2 Fixed point iteration method and Newton Raphson | 2 CO 1
method
1.3 Gauss elimination and Gauss Jordan Methods 1 CO1
1.4 Gauss Jacobi and Gauss Seidel methods 1 CO1
2 FINITE DIFFERENCES AND INTERPOLATION
21 Introduction to operators and Newton forward and | 2 CO 2
) backward formulae
2.2 Gauss forward and backward formulae 1 CO 2
2.3 Lagrange’s formula and inverse interpolation 2 CO2
3 NUMERICAL DIFFERENTIATION AND
INTEGRATION
3.1 Introduction Newton’s formula for derivatives 1 CO3
39 Trapezoidal rule and Simpson’s rules for numerical | 2 Cco3
) integration
3.3 Gauss 2 point and 3 point formulae 2 CO3
4 Numerical Solution of ODEs and PDEs
41 Introduction-Euler’ method - Modified Euler's |1 CcO4
) method
4.2 Runge-Kutta methods 2 CO4
4.3 Adam’s and Milne’s Predictor —Corrector methods 1 CO4
4.4 Introduction to PDE and Solution of Elliptic equations | 2 CO4
45 Solution of Parabolic equations using Bender | 1 CoO4
) Schmidt and Crank Nicholson schemes
4.6 Solution to Hyperbolic equations by explicit scheme | 1 CO4
5 Complex Differentiation and Integration
5.1 Introduction and complex differentiation 2 CO5
5.2 Analytic functions and harmonic conjugates 2 CO05
5.3 Standard mappings 2 CO6
5.4 Complex integration and Cauchy’s integral formula 2 CO6
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5.5 Cauchy’s Residue theorem and Laurent’s series 2 CO6
5.6 Contour integration 2 CO6
TOTAL No. of Hours 36
Course Designers
1. Dr.V.Gnanaraj - vgmat@tce.edu
2. Dr.R.Rammohan - rr_maths@tce.edu
3. Dr.B.Vellaikannan - bvkmat@tce.edu
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18EE320

Category
DC MACHINES AND TRANSFORMERS

Credit

PC

3

Preamble

The course aims in imparting fundamental knowledge of construction, types,
Operation of Transformers and Direct current (DC) machines. DC machine is a
highly versatile energy converting device. They can be designed to give a wide
variety of voltage-current or speed- torque characteristics for both dynamic and
steady-state operation. Due to their flexibility in speed control, DC motors are widely
used in applications requiring a wide range of motor speeds or precise control of

motor output.

A transformer is a device used to transfer electrical energy from one

circuit to another. It changes electricity from one level to other level of voltage using
the properties of electricity.

Prerequisite
18EE230 : Electric Circuit Analysis
Course Outcomes
On the successful completion of the course, students will be able to

Course outcomes Weightage***
COs .
in %

Explain the basic principles and construction of single phase, 10

CO1 three phase transformer and application specific transformers

CcO2 Explain the transformer working theory at no load and loaded 15
conditions

CcO03 Determine the performance of the given single transformer 20
using equivalent circuit diagram and testing methods

cO4 Explain the construction, principle of operation and various 15
types of DC machines.

CcO5 Determine the characteristics and performance of DC 20
machines at loaded conditions.

CO6 Explain the starting methods, speed control, and testing of 20

DC Motors.

CO Mapping with CDIO Curriculum Framework

CcO TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive Affective | Psychomotor (X.Y.2)
Scale
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CO1 | TPS2 Understand | Respond 1.2.4,

CO2 | TPS 2 Understand | Respond 1.24,221,2.3.1
CO3 | TPS 3 Apply Value 124,212,224
CO4 | TPS 3 Apply Value 1.24,2.21,2.3.1
CO5 | TPS 2 Understand | Respond 124,21.2224
CO6 | TPS 3 Apply Value 1.2.4,2.2.1,2.3.1

Mapping with Programme Outcomes

COs PO |PO [PO |PO [PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
1 3 4 5 6 7 8 9 0 1 2 1 2
C |wm L M M M
01
CO2 M |L M M M
CO3|s |M |L |L M M S
CO4 | s M | L L M M S
CO5|m |L M M M
CO6|s |M |L |L M M S
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain
Continuous Assignment
Cognitive Assessment Tests Terminal
Levels 1 2 3 1 2 3 Examinati
on
Remember 20 20 10 - - - 10
Understand 50 30 20 - - - 20
Apply 30 50 70 100 100 100 70
Analyse
Evaluate
Create

Sample Questions for Course Outcome Assessment

Course Outcome 1 (CO1):
Derive the EMF equation of single phase transformer.

1.
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2. Define the term transformation ratio in Transformer.
3. Mention the advantages of shell type transformer over core type transformer.

Course Outcome 2 (CO2):

1. Draw the phasor diagram representing the various electrical parameters of the
transformer with Resistive load and inductive load conditions.

2. A 400/200Volts Single phase transformer is supplying a load of 30 Amperes at a
power factor of 0.8 lagging. On no-load the current and power factor is 2.1 Amperes
& 0.2 lagging respectively on high voltage side. Calculate the current taken from the
supply.

3. A 300kVA transformer has a primary winding resistance of 0.4Q and a secondary
winding resistance of 0.0015Q. The iron loss is 2kW and the primary and secondary
voltages are 4kV and 200V respectively. If the power factor of the load is 0.78,
determine the efficiency of the transformer (a) on full load, and (b) on half load.

Course Outcome 3 (CO3)

1. A transformer has 600 primary turns and 150 secondary turns. The primary and
secondary resistance's are 0.25Q and 0.01Q respectively and the corresponding

leakage reactance's are 1.0Q and 0.04Q) respectively. Determine (a) the equivalent
resistance referred to the primary winding, (b) the equivalent reactance referred to
the primary winding, (c) the equivalent impedance referred to the primary winding,
and (d) the phase angle of the impedance.

2. The resistance and reactance of a 10 kVA, 400/200Volts, Three phase transformer
are 2% and 10% respectively. If the constant losses in the machine is 1%, Calculate

the maximum possible percentage efficiency of the transformer.

3. 250kVA transformer has a full load copper loss of 3kW and an iron loss of 2kW.
Calculate (a) the output kVA at which the efficiency of the transformer is a maximum,

and (b) the maximum efficiency, assuming the power factor of the load is 0.80.

Course Outcome 4 (CO4)

1. Explain the operation of on-load tap changer used in Transformer.
2. List the advantages of three phase transformers.
3. Explain the operation of welding transformers.

Course Outcome 5 (CO5)

1. Draw the circuit diagrams for conducting Open Circuit Test and Short circuit test on a
single phase transformer. Also explain, how the efficiency and voltage regulation can

be estimated by these test.

2. Two similar 250/1000 Volts, 10 KVA Transformers are being tested by the sumpner's
test method. At rated voltage of 250volts on the Low voltage side the wattmeter

reading is found 250watts and ammeter reading is 4Ampers. On the series
connected High voltage side, a voltage of 80Volts drives a rated full load current of
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10 Amperes. Calculate the efficiency of the transformer at 80% of its full load at 0.9
Power factor leading?
3. State the advantages of Sumpner's test for Transformer.

Course Outcome 6 (CO6)

1. A DC series motor drives a load, the torque of which varies as the square of the
speed. The motor takes a current of 20 A when the speed is 800 rpm. Calculate the
speed and current when the motor field winding is shunted by a diverter of the same
resistance as that of the field winding.

2. A 4 pole lap wound 900 rpm shunt generator has an armature resistance of 0.2Q and
field resistance of 230Q. There are 30 slots with 15 conductors/slot. If the load
resistance is 10Q and terminal voltage is 230 V, find the useful flux/pole. The contact
drop/brush is 1 V.

3. A long shunt generator running at 1000 rpm supplies 22 Kw at 220 V. Ra=0.05Q,
Rsh=110Q, Rse=0.06Q. The overall efficiency at above load is 88%. Find (a) copper
loss (b) iron and friction loss.

4. Explain the methods of sped control of DC shunt motors.

Concept Map

Electrical Machin
OC Machine
Transformer

Generator Testing methods

Performance Characteritis
~Eficency requlation
Syllabus

DC Generators

Construction-Principle of operation, Emf equation-types, Armature reaction-commutation,
Characteristics of generators, Losses & efficiency, Regulation, parallel operation,
Applications

DC Motors

Construction Types

Testing methods

Performance characteristcs:

Types Efciency Reguiaio

Torgue Equation | | Speed Contol
Starting methods

Equivalent Circut

Construction,Types
ENF Equation
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Principle of operation, Torque equation, Types-characteristics, Losses-Efficiency, Speed
control and starters, Swinburne’s Test ,Heat run Test ,Hopkinson’s Test

Transformers

Transformer construction and principle, Ideal Transformer, EMF equation, Transformer on
no load & load Losses, efficiency and regulation, All day efficiency, Auto transformer, three
phase transformer connections, Parallel operation of Transformers, Welding transformers,
Tap changers on load & off load , OC&SC Test on transformers, Sumpners Test

Learning Resources

1. D.P.Kothari & I.J.Nagrath, “ Electrical Machines”, Tata-McGrawhill, Newdelhi, 5" Edition,
2010.

2. R.K.Rajput, “ Electrical Technology”, Laxmi Publications, 3" edition, 2005.

3. Vincent Deldoro ,“ Electromechanical Energy Conversion ” PHI IIl edition,

4. M.G.Say, Theory and performance of electrical machines, Tata-Mcgraw hill

Course Contents and Lecture Schedule

Module Topi No. of Course
No. opic Lectures | Outcome
1 DC Generators
1.1 Construction-Principle of operation 1 CO4
1.2 Emf equation-types 1 CO4
1.3 Armature reaction-commutation 1 CO5
14 Characteristics of generators 2 CO5
1.5 Losses & efficiency 2 CO5
1.6 Condition for maximum efficiency 1 CO5
1.7 Regulation-parallel operation-Applications 1 CO5
2.0 DC Motors
2.1 Principle of operation 1 CO4
2.2 Torque equation 1 CO4
2.3 Types-characteristics 1 CO4
2.4 Losses-Efficiency 1 CO5
2.5 Speed control and starters 1 CO5
2.6 Starter motor -Applications 1 CO5
3.0 Transformers
3.1 Transformer construction and principle 2 CO1
3.2 Ideal Transformer, EMF equation 2 CO2
3.3 Transformer on no load & load 2 CO2
3.4 Equivalent circuit of the transformer 3 COo3
3.5 Losses, efficiency and regulation, All day efficiency 3 CO3
3.6 Auto transformer , three phase transformer connections 2 CO3
3.7 Parallel  operation of  Transformers, Welding 1 CO1

transformers,
Tap changers on load & off load.
4.0 Testing of DC Machines and transformers
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Module Topi No. of Course
No. opic Lectures | Outcome
4.1 OC&SC Test on transformers 1 CO6
4.2 Sumpners Test 1 CO6
4.3 Swinburne’s Test 1 CO6
4.4 Heat run Test 1 CO6
4.5 Hopkinson’s Test 1 CO6
4.6 Testing standards 1 CO6

TOTAL 36

Course Designers:

1. Dr. V. Saravanan vseee@tce.edu
2 Dr.R. Rajan Prakash r_rajanprakash@tce.edu
3 Dr.V.Mahesh maheshv@tce.edu
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18EE330 Category | L | T | P | Credit
LINEAR INTEGRATED CIRCUITS

PC 3|1-1-13

Preamble

A linear integrated circuit is a solid-state analog device characterized by a theoretically
infinite number of possible operating states. It operates over a continuous range of input
levels. Linear ICs are employed in audio amplifiers, Analog to Digital converters, averaging
amplifiers, differentiators, DC amplifiers, integrators, multivibrators, oscillators, audio filters,
and sweep generators. Some devices contain several amplifiers within a single housing.

Prerequisite

18EE250 - Electronics Circuits and devices
18EE270- Electronics Circuits and devices Lab
Course Outcomes

On the successful completion of the course students will be able to

CcO Course Outcome Statement Weightage™**

Number in %

CO1 Explain the Linear Integrated Circuits fabrication techniques | 10

CcO2 Explain the operation amplifier and its characteristics. 10

CO3 Design the various circuits using operational amplifiers for | 50
the given specifications

coO4 Design Multivibrator circuits using 555 timer IC 10

CO5 Design voltage regulators using fixed and variable voltage | 10
regulator ICs

Cco6 Explain the Phase Locked Loops, Analog to digital | 10
converters and Digital to Analog converters

*** Weightage depends on Bloom’s Level, number of contact hours,

CO Mapping with CDIO Curriculum Framework

CcO TCE Learning Domain Level CDIO Curricular
# Proficiency | Cognitive Affective | Psychomotor | Components
Scale (X.Y.2)
CO1 | TPS2 Understand | Respond 1.2.5, 21.1, 2.1.5, 2.31,
24.4,3.23
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CO2 | TPS2 Understand | Respond 1.2.5, 211, 21.5, 2.31,
24.4,3.2.3

CO3 | TPS3 Apply Value 1.2.5, 211, 21.5, 2.31,
244,323

CO4 | TPS3 Apply Value 125, 211, 215, 2.31,
2.4.4,3.2.3

CO5 | TPS3 Apply Value 1.2.5, 211, 21.5, 2.31,
244
3.2.3

CO6 | TPS2 Understand | Respond 1.2.5, 211, 21.5, 2.31,
244
3.2.3

Mapping with Programme Outcomes and Programme Specific Outcomes

Co |PO |PO |PO |PO | PO |PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
s 1 2 3 4 5 6 7 8 9 0 1 2 1 2
CO | M L M M M
1
CO |M L M M M
2
CO | S M L L M M S
3
CO | S M L L M M S
4
CO | S M L L M M S
5
CO |M L M M M
6
S- Strong; M-Medium; L-Low
Assessment Pattern: Cognitive Domain

Continuous Assignment
Cognitive Assessment Tests Terminal
Levels 1 2 31 2 3 Examination
Remember 20 20 20 - - - 20
Understand | 50 40 40 - - - 140
Apply 30 40 40 100 100 100 40
Analyse
Evaluate
Create

Sample Questions for Course Outcome Assessment

Course Outcome 1 (CO1):
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1. What are the advantages of IC over discrete component circuits?
2. Mention the two basic thick film processes.
3. Explain the different process involved in IC fabrication.

Course Outcome 2 (CO2):

1. What s a scale changer?
2. Determine Input Offset voltage for inverting amplifier.
3. Explain the differential amplifier with neat sketch.

Course Outcome 3 (CO3)

1. Design a non-inverting summing amplifier with a gain of 2.

2. Explain the working of a positive and negative clipper for both +ve and —ve reference
values.

3. Explain the working of an instrumentation amplifier with neat sketch

Course Outcome 4(CO4)
1. Define free running oscillator.

2. Design a monostable multivibrator for a time delay of 1ms using 555 Timer IC
3. Design a astable multivibrator for a frequency of 1 KHz using 555 Timer IC

Course Outcome 5 (CO5)
1. Design a voltage regulator using 723 to get voltage output of 3V
2. What is the function of voltage regulator?
3. Explain the protections used in 78xx voltage regulator.
Course Outcome 6 (CO6)
1. Explain the operation of PLL with neat block diagram.

2. Discuss the applications of a PLL as a frequency translator and frequency divider.
3. Explain the VCO with neat sketch.

Concept Map
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Introduction: Integrated circuits — Classification, Thin and thick film techniques Monolithic
techniques - Epitaxial, Photolithography, Metalisation, Diffusion systems Surface passivation
and isolation Integrated resistors, capacitors and inductors - Bipolar and MOS devices
fabrication techniques.

Operational amplifier: Basic concepts - differential amplifiers - ideal op-amp parameters of
op-amp - Basic op-amp applications Scale changer, Inverting and non-inverting amplifier
summer and subtractor, Log and antilog amplifiers multiplier Divider, differentiator,
Integrator. Instrumentation amplifier

Op-amp circuits: V/I and I/V converters Precision rectifier Clipper and clamper Sample and
hold circuits - Active filters - Comparator - Regenerative comparator Square wave
generators - Triangular and saw tooth wave generators Sine wave generators, Application of
Non linear Op Amp.

Other Linear ICs :IC voltage regulators — LM317 general purpose voltage regulator
Switching Regulator 555 timer IC - Free running and Astable modes of 555 Applications,
Phase locked loops and its applications, D/A converters, A/D converters, Introduction to
Field Programmable Analog Array(FPAA)

Learning Resources
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Ramakant A. Gayakwad, Op-amps and Linear Integrated Circuits, Pearson

Education; Fourth edition, 2015
K.R.Botkar, Integrated Circuits, Hanna Publishers, 2008

2010 4" edition

Education; 2 edition (1 July 2017)

Integrated Circuits, Pearson; 4 edition (1 November 1990)

6. NPTEL courses web:http://nptel.ac.in/courses/108106068/
7. MOOCs course link: https://ocw.mit.edu/courses/electrical-engineering-and-

computer-science/

Course Contents and Lecture Schedule

Roy choudhury and shall B.Jain, Linear Integrated circuits, Wiley Eastern Ltd,

Jacob Millman & Christos C.Halkias- Integrated electronics, McGraw Hill

Robert F. Coughlin &Frederick F DriscollOperational Amplifiers and Linear

. No. of COs
S.No | Topics Periods
1 Introduction
1.1 Integrated circuits - Classification 1 CO1
1.2 Thin and thick film techniques 1 CO1
1.3 Monolithic techniques - Epitaxial, 1 CO1
14 Photolithography, Metalisation, Diffusion systems 1 CO1
1.5 Surface passivation and isolation 1 CO1
1.6 Integrated resistors, capacitors and inductors - 1 CO1
1.7 Bipolar and MOS devices fabrication techniques. 1 CO1
2 Operational amplifier
2.1 Basic concepts - differential amplifiers - ideal op-amp 2 CO2
2.2 parameters of op-amp - Basic op-amp applications 1 CO2
2.3 Scale changer, Inverting and non-inverting amplifier 1 CO2
2.4 Log and antilog amplifiers -summer and subtractor, 1 CO2
2.5 Multiplier Divider, 1 CcO2
2.6 Differentiator, Integrator. 2 CO2
2.7 Instrumentation amplifier 1 CO2
3 Op-amp circuits
3.1 V/I and I/V converters 1 CO3
3.2 Precision rectifier 1 CO3
3.3 Clipper and clamper 1 CO3
3.4 Active Filters 2 CO3
3.5 Comparator - Regenerative comparator - Sample and hold 1 COo3

circuits
3.6 Square wave generators - Triangular and sawtooth wave 2 CO3
generators

3.7 Sine wave generators 1 CO3
4 Other Linear ICs
4.1 IC voltage regulators — LM317 general purpose voltage 1 CO5

regulator
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4.2 Switching Regulator 2 CO5

4.3 555 timer |IC —Astable and monostable modes of 555 2 CcO4

5 Applications

5.1 Phase locked loops and its applications 2 CO6

5.2 D/A converters. 2 CO6

5.3 A/D converters 2 CO6
Total 36

Course Designers:

1. Dr. S. Arockia Edwin Xavier - saexeee@tce.edu
2. Dr.R.Helen -rheee@tce.edu
3. Dr Sivasankar - gsiva@tce.edu
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Category | L | T | P | Credit
18EE340 DIGITAL SYSTEMS

PC 2103

Preamble

Digital systems encompass the circuits, that process signals by discrete bands
of analog levels, rather than by continuous ranges (as used in analog electronics). All levels
within a band represent the same signal state. Because of this discretization, relatively small
changes to the analog signal levels due to manufacturing tolerance, signal
attenuation or parasitic noise do not leave the discrete envelope, and as a result are ignored
by signal state sensing circuitry. In most cases the number of these states is two, and they
are represented by two voltage bands: one near a reference value typically termed as
"ground”, and the other a value near the supply voltage. These correspond to the "false"
("0"), and "true" ("1"), values of the Boolean domain, respectively, yielding binary code.
Digital electronic circuits are usually made from large assemblies of logic gates. Computer-
controlled digital systems can be controlled by software, allowing new functions to be added
without changing hardware.

Prerequisite

NIL
Course Outcomes
On the successful completion of the course, students will be able to :

(010)] Course Outcome Weightage***

Number in %

CO1 Represent the given data in different number systems and perform | 8
arithmetic operations and Explain various digital codes

C0O2 Explain the operation of logic gates and digital logic families 10

COo3 Apply Boolean algebra for minimizing the given function to | 5
represent in standard and canonical forms

CO4 Design combinational logic circuits for the given applications 30

CO05 Design synchronous sequential circuits for the given requirement 20

Cco6 Explain the characteristics and working of asynchronous | 8
sequential logic circuits

co7 Implement simple combinational and sequential circuits using | 7
verilog simulation tool

cos8 Implement the given digital application using Programmable Logic | 12
Devices and illustrate the function of memories.

CO Mapping with CDIO Curriculum Framework

CcO TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive Affective | Psychomotor | (X.Y.Z)
Scale
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CO1 | TPS2 Understand | Respond 1.2.6,2.3.2

CO2 | TPS2 Understand | Respond 126,231,254

CO3 | TPS3 Apply Value 1.2.6,2.34

CO4 | TPS3 Apply Value 1.2.6, 2.1.1, 2.1.5, 2.3.1, 24.3,
244

CO5 | TPS3 Apply Value 1.2.6,21.1, 21.5,2.3.1,24.3,
24.4

CO6 | TPS2 Understand Respond 1.2.6

CO7 | TPS3 Apply Value 126,254

CO8 | TPS3 Apply Value 126,254

Mapping with Programme Outcomes

CO |[PO |PO [PO PO |PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO
s 1 2 3 4 5 6 7 8 9 0 1 2 1 2
CO1.| M L M M M
CO2.| M L M M M
CO | S M L L M M S
3
CO | S M L L M M S
4
CO | S M L L M M S
5.
CO | M L M M M
6
CO | S M L L M M M S
7
CO | S M L L M M S
8
S- Strong; M-Medium; L-Low
Assessment Pattern

Continuous Assignment
Cognitive Assessment Tests Terminal
Levels 12 3 1 2 3 Examinati

on

Remember 20 20 20 - - - 20
Understand 50 30 30 - - - 30
Apply 30 50 50 100 | 100 100 50
Analyse
Evaluate
Create

Sample Questions for Course Outcome Assessment

Course Outcome 1 (CO1):
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1. Perform the following binary operations:
10110110+10111000

11111000-10101010

2. Convert the given hexa-decimal numbers to binary numbers:
9BC2, FDA5.A2

Course Outcome 2 (CO2):

1. Explain the operation of CMOS 2 input NAND gate with circuit diagram.
2. List the characteristics of TTL and CMOS logic families.
3. Define Propagation delay, fan-in and fan-out of a logic gate.

Course Outcome 3 (CO3)

1. Simplify the given logic expression using Demorgan’s theorem:
Y=(A+B+(AB)+CD)’

2. Prove the commutative and distributive laws in Boolean algebra.

3. Simplify the given logic expression:
Y=ABC+AB’C+A’'B'C'+AB’C’

Course Outcome 4 (CO4)
1. Simplify the logic function F(A,B,C,D)= 2m(0,1,2,5,6,8,)+d(3,4,7,14) using K-map in

SOP form and implement it using NAND gates. Write Verilog code.
2. Obtain the Boolean expression for ' f ' in the following circuit

/477— 0 Output
—fe——1 1 £
A 4%] Mux
V.o 2
3
B e

3. Construct a Karnaugh Map for the Boolean function Y= ABC+ABC'+A'B’C+A’'BC and
simplify the function.
Course Outcome 5 (CO5)

1. In an industrial process, it is required to count down the product in the presence of a
sensor signal x. Design a 2-bit count - down counter with two J-K flip-flops and one
input x for this purpose. When x= 0, the state of the flip-flops does not change. When
x=1, the state sequence is 11,10,01,00 and repeat. Provide suitable state diagram
and table. Also provide characteristic and excitation table of J-K flip flop.
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2. A sequential circuit consists of two T flip flops and one input x and one output vy.
Obtain the state table and logic diagram if the flip flop input equations and output
equation are as follows
TA = Ax+B’

TB= A'x+B
Y=x

Course Outcome 6 (CO6)

1. Design Mod-10 ripple down counter using T flipflops.
2. Define Glitch in a digital circuit.

Course Outcome 7 (CO7)

1. Design a combination circuit using PLA with three inputs and three outputs. When
binary input is 0,1,2,3, the binary output is one greater than the input. When the binary
input is 4,5,6,7, the binary output is one lesser than the input.

2. Design a 2-bit comparator circuit using PAL with three outputs representing equal,
greater than and lesser than.

Concept Map
"_—f_’_r_—‘—\__. need knowledge of
rEQi\res - ~ ™

includes ivaives: ™ ludes involyes
R N = Asynchronous Sequential Memory & Programmable
( ewe;;‘wa?mh:?ﬁ;jgf;ems] [i'_‘g;'cc g::lfli_] [Cﬂmbmatmna\ lagic clr(ultsj [Saquenha\ Logic c\rcwtsj Logic circuits logic devices
/ > needs
needs like
e Shift R
such | Introduction to sum of products (SOP) ot 2 -
Codes: BCD, Excess-3, Gray, ASCII codes, - ynchronous counters Characteristics:
! a5 I product of sume () (up, down, up-down, Racing and Glitches,

error detecting and correcting codes
Boolean Algebra and laws-
Simplification of Boolean expressions

Lagic Minimization using K-map requires ————p|
and their realisation using logic gates.
Quine-McCluskey method of
function realization.
Don't care conditions

consists ofpe mod-N, Ring). Asynchronous Counters

Applications of Counters, (up, down, Mad-N).
Counter ICs

Logic gates and their truth table.

Characteristics of digital ICs, Multiplexer, De-Multiplexer, Decoders, Maore and Melay Machines,

digital logic families, Realization of Boolean functions using multiplexers. 5 RAM (static and dynamic),
Decimal, binary, signed binary, TTL, Schottky TTL and CMOS logic, Adders, Subtractors, Carry look ahead adder, tathes ag‘;:;"g:‘g‘;‘;ﬁf"lkjﬁ’)- ROM (EEPROM, FLASH),
octal, hexadecimal number - interfacing CMOS and TTL, serial adder, Elementary ALU design, Timing Didatarns and Programmable Logic Array (PLA),
binary arithmetic, Tri-state logic. popular MSI chips, Magnitude comparator, state Tables, Programmable Array Logic(PAL)
one’s and two’s complements arithmetic - Examples of IC gates parity checker/generator, code converters, Sequential Circuit Design Introduction to CPLD and FPGA
base conversions priority encoder, decoders/drivers for display devices. Verilog code
Verilog code

Syllabus

Review of Number systems & Boolean Algebra: Decimal, binary, signed binary, octal,
hexadecimal number - binary arithmetic, one’s and two’s complements arithmetic - base
conversions - Codes: BCD, Excess-3, Gray, ASCII codes, error detecting and correcting
codes, Boolean Algebra and laws- Simplification of Boolean expressions — Canonical and
Standard forms

Logic gates & Logic Families: Logic gates and their truth table. Characteristics of digital
ICs, digital logic families, TTL, Schottky TTL and CMOS logic, interfacing CMOS and TTL,
Tri-state logic. Examples of IC gates

Combinational logic circuits: Introduction to sum of products (SOP) & product of sums
(POS)- Logic Minimization using K-map and their realisation using logic gates. Quine-
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McCluskey method of function realization. Don’t care conditions, Multiplexer, De-
Multiplexer, Decoders, Realization of Boolean functions using multiplexers. Adders,
Subtractors, Carry look ahead adder, serial adder, Elementary ALU design, popular MSI
chips, Magnitude comparator, parity checker/generator, code converters, priority encoder,
decoders/drivers for display devices.

Sequential Logic circuits: Moore and Melay Machines, Latches and Flip-
Flops(SR,JK,T,D), State Diagrams, Timing Diagrams and state Tables, Sequential Circuit
Design, Shift Registers, Synchronous counters (up, down, up-down, mod-N, Ring).
Applications of Counters, Counter ICs

Asynchronous Sequential Logic circuits: Characteristics- Racing and Glitches,
Asynchronous Counters (up, down, Mod-N).

Introduction to Verilog simulation tool: Verilog code for combinational and sequential
circuits

Memory & Programmable logic devices: RAM (static and dynamic), ROM (EEPROM,
FLASH), Programmable Logic Array (PLA), Programmable Array Logic(PAL) Introduction to
CPLD and FPGA

Learning Resources

1. M.Morris Mano and Michael D.Ciletti, Digital Design, Sixth Edition, Pearson

Prentice Hall, 2018
2. RP Jain, Modern Digital Electronics,fourth edition, Tata Mcgraw Hill Publishers,2010
3. Floyd and Jain, Digital Fundamentals, 8th Edition, Pearson Education, 2009
4. Charles H.Roth and Lizy K.John, Digital system design using VHDL, 2" edition,
Cengage learning, 2007
5. Donald Leach, Albert Malvino and Goutam Saha, Digital Principles and Applications,
McGraw Hill Publishers,2010
6. J. F. Wakerly Digital Design Principles and Practices, 4" edition, Prentice Hall of
India, 2008.
7. NPTEL course: https://onlinecourses.nptel.ac.in/noc18 ee33

Course Contents and Lecture Schedule

No. of | COs
Module .
Topic Lecture
No.
Hours
1 Review of Number systems & Boolean Algebra:
1.1 Decimal, binary, signed binary, octal, hexadecimal | 1 CO1
number
1.2 binary arithmetic, one’s and two’s complements | 2 CO1
arithmetic - base conversions ,Codes: BCD,
Excess-3, Gray
1.3 ASCII codes, error detecting and correcting codes 1 CO1

Passed in Board of Studies Meeting on 11.05.2019 Passed in 58t Academic Council meeting on 15.06.2019




B.E.EEE Degree Programme — Third & Fourth Semester 2018-19

14 Boolean Algebra and laws, Simplification of | 2 CO3
Boolean expressions, Canonical and Standard
forms

2 Logic gates & Logic Families:

2.1 Logic gates and their truth table. Characteristics of | 2 CO2

digital ICs, digital logic families, TTL, Schottky TTL
and CMOS logic,

2.2 Interfacing CMOS and TTL, Tri-state logic. |2 CO2
Examples of IC gates

3 Combinational logic circuits:

3.1 Introduction to sum of products (SOP) & product of | 2 CO4

sums (POS)- Logic Minimization using K-map and
their realisation using logic gates

3.2 Quine-McCluskey method of function realization. | 3 CO4
Don’t care conditions, Multiplexer, De-Multiplexer,

3.3 Decoders, Realization of Boolean functions using | 2 CoO4
multiplexers. Adders, Subtractors, Carry look ahead
adder, serial adder,

3.3 Elementary ALU design, popular MSI chips, | 2 CO4
Magnitude comparator, parity checker/generator,
code converters, priority encoder, decoders/drivers

for display

4 Sequential Logic circuits:

4.1 Moore and Melay Machines, Latches and Flip- | 2 CO5
Flops(SR,JK,T,D),

4.2 State Diagrams, Timing Diagrams and state Tables, | 2 CO5

4.3 Sequential Circuit Design, Shift Registers, | 3 CO5
Synchronous counters (up, down, up-down, mod-N,
Ring).

4.4 Applications of Counters, Counter ICs 1 CO5

5 Asynchronous Sequential Logic circuits:

5.1 Characteristics- Racing and Glitches 1 CO6

5.2 Asynchronous Counters (up, down, Mod-N) 2 CO6

6 Introduction to Verilog simulation tool:

6.1 Verilog code for combinational and sequential | 2 CO7
circuits

7 Memory, ADC, DAC & Programmable logic
devices:

7.1 RAM (static and dynamic), ROM (EEPROM, | 2 CcOo8
FLASH)

7.2 Programmable Logic Array (PLA), Programmable | 2 Cco8
Array Logic(PAL)

7.3 Introduction to CPLD and FPGA 1 CO8
Total 36

Course Designers:

1. Dr.M.Saravanan mseee@tce.edu

2. Dr.D.Kavitha dkavitha@tce.edu
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3. Dr.B.Ashok Kumar ashokudt@tce.edu
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18EE350

Category
SIGNALS AND SYSTEMS

Credit

PC

3

Preamble

Signal processing plays an extremely important and continually growing role in a
wide variety of engineering systems. Furthermore, technology and algorithms for signal
processing continue to develop rapidly. While only a short time ago signal processing
systems were predominantly analog, integrated circuit technology has made digital signal
processing often preferable and more cost-effective. This course is an introduction to the
basic concepts and theory of analog and digital signal processing.

Prerequisite

18MA110 Engineering Calculus

18MA210 Matrices and Ordinary Differential Equations
18EE230 Electric Circuit Analysis

Course Outcomes

On the successful completion of the course students will be able to

(010)] Course Outcome Statement Weightage***

Number in %

CO1 Indentify the type of given signals and systems. 10

(010 Analyze the Time domain behaviour of a given Continuous | 20
time LTI system using Laplace Transform.

CO3 Analyze the Time domain behaviour of a given Discrete | 20
Time LTI system using Z-Transform.

coO4 Apply Fourier transform for frequency domain analysis of a | 20
given Continuous time LTI system

CO5 Apply Discrete Fourier transform for frequency domain | 20
analysis of a given Discrete time LTI system

Cco6 Explain the concept of sampling, sampled spectra and | 10
reconstruction of signals.

*** Weightage depends on Bloom’s Level, number of contact hours,

CO Mapping with CDIO Curriculum Framework

CO | TCE Learning Domain Level CDIO Curricular Components
# Proficiency | Cognitive Affective | Psychomotor | (X.Y.Z)

Scale
CO1 | TPS2 Understand | Respond 127, 211, 2.3.1,
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244,323

CO2 | TPS4 Analyse Organise 127, 211, 214, 21.5,
231,244,323

CO3 | TPS4 Analyse Organise 1.27, 211, 214, 21.5,
231,244,323

CO4 | TPS3 Apply Value 1.27, 211, 215, 231,
244,323

CO5 | TPS3 Apply Value 1.27, 211, 215, 231,
244,323

CO6 | TPS2 Understand | Respond 1.27, 211, 215, 231,
244,323

Mapping with Programme Outcomes and Programme Specific Outcomes

Co |PO |PO |PO |PO |PO | PO | PO | PO | PO | PO1 | PO1 | PO1 | PSO | PSO

s 1 2 3 4 5 6 7 8 9 0 1 2 1 2

?O M L M M M

go S M L L L M M S

$O0s Im L L L M M S

CO | S M L L M S

4 M

CO | S M L L M S

5 M

600 M L M M M

S- Strong; M-Medium; L-Low

Assessment Pattern: Cognitive Domain

Continuous Assignment

Cognitive Assessment Tests Terminal

Levels 1 ]2 31 2 3 Examination

Remember 20 20 20 - - - 20

Understand | 40 40 40 - - - 140

Apply 40 40 40 50 50 100 40

Analyse 50 50 -

Evaluate

Create

Sample Questions for Course Outcome Assessment

Course Outcome 1(CO1):

1. Find the period of the signalx(t) = 8 sin (0.8t + 1 /4).
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2. The system represented by the input —output relationshipy(t) = f_si x(t) dt,t > 0 check

whether the system is linear and causal.
3. For the triangular wave from shown in the figure, find the RMS value of the Voltage.
V(1)

A Ay

772 T 31J2 2T

Course Outcome 2(C0O2):

1. Given two continuous time signals x(f) = e and y(t) = e? which exist for t > 0, find the
convolution z(t) = x(t)*y(t)

2. Let the Laplace transform of a function f (f) which exists for t > 0 be F1(s) and the
Laplace transform of its delayed version f (t — 1) be F2(s). Let F1 * (s) be the complex

conjugate of F1(s) with the Laplace variable set s = 0 + jw. If G(s) = W then

determine the inverse Laplace transform of G(s).

3. The response h(t) of a linear time invariant system to an impulse &(f), under initially
relaxed condition is h(t) = e + €72 Find the response of this system for a unit step input
u(t).

Course Outcome 3(CO3):

1. If x[n] = (1/3) " = (1/2)"u[n], then find the region of convergence (ROC) of its z -transform
in the z —plane.

2. The z-transform of a signal x[n] is given by 4z3%+ 3z'+ 2 — 6z%+ 2Z° It is applied to a
system, with a transfer function H(z) = 3z'- 2, Determine the output yn].

3. Given X(2) = (z—Za)z with |z| > a, find the residue of X(z)z" *atz=aforn>a.
Course Outcome 4 (CO4):

1. Define Fourier transform pair.

2. Let x(t) be a periodic signal with time period T, Let y(t) = x(t — to) + x(t + to)

for some t,. The Fourier Series coefficients of y(t) are denoted by b . If by, =0

for all odd k , then find to.

3. Consider an LTI system initially at rest described by the difference equation
y[n] — ay[n — 1] = x[n], |a|] < 1. Find frequency response H(e')

Course Outcome 5 (CO5):

1. State time and frequency shifting properties of DFT.

2. Find 4- point DFT of the given sequence x(n)=(1/4)". Plot its magnitude and phase.

3. Consider two real sequences x; (n) ={3,4,0,2,} and x, (n) = {3,2,1,2} . Find x3(n) such
that Xs(k)= X1(k) X2(k) and also obtain the valve of x3(n)
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Course Outcome 6(CO6):
1. Define Shannon’s sampling theorem.

Find the discrete sequence for given continuous signal
X(t)=cos200Trt+ 10sin 20001Tt. Assume fs=Nyquist rate.

3. Find the quantization error (using truncation) for the given signal.
X(n)=1.2"; 0=n=4.

Concept Map

Signals and Systems

Signal Properties 4—___ Requires
knowledge
/ of
Special Signals
. System
System Properties Representation

Differential / by include

Difference
Frequency Domain
Time Domain Analysis
Analysis

equations
atoa;:ISSpace includes for continuous time systems
is done with help of
for continuous time system is

Transfer function
Impulse Response for discrete time systems
analyzed with for discrete time system is

Step Response is done with help of
help of analyzed with requires

Convolution
help of knowledge of leads to

including

Reconstruction

using

Sampled Spectra

Ideal
Interpolator

LDiscrete Fourier Transformsj

leads to

Discrete Time
Fourier Transforms

Laplace Transforms

Z Transforms Fourier Series

Syllabus

Introduction to Signals and Systems:

Classification of Signals and systems- Signal properties: periodicity, absolute
integrability, determinism and stochastic character. Test signals: the unit step, the unit
impulse, the sinusoid, the complex exponential, some special time-limited signals;
continuous and discrete time signals, continuous and discrete amplitude signals. System
properties: linearity: additivity and homogeneity, shift-invariance, causality, stability,
realizability. Examples.

Time domain behaviour of continuous and discrete time LTI systems
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Impulse response and step response, convolution, input-output behavior with
aperiodic convergent inputs, cascade interconnections. Characterization of causality and
stability of LTI systems. System representation through differential equations and difference
equations. State-space Representation of systems. Periodic inputs to an LTI system, the
notion of a frequency response and its relation to the impulse response.

Fourier, Laplace and z- Transforms

Laplace Transform for continuous time signals and systems, poles and zeros of
system functions and signals, Laplace domain analysis, solution to differential equations and
system behavior. The z-Transform for discrete time signals and systems, system functions,
poles and zeros of systems and sequences, z-domain analysis. Fourier series
representation of periodic signals, Waveform Symmetries, Calculation of Fourier
Coefficients. Fourier Transform, convolution/multiplication and their effect in the frequency
domain, magnitude and phase response, Fourier domain duality. The DiscreteTime Fourier
Transform (DTFT), the Discrete Fourier Transform (DFT) its properties. Parseval's Theorem,
Fast Fourier Transform (FFT) - radix 2
Sampling and Reconstruction
The Sampling Theorem and its implications. Spectra of sampled signals. Reconstruction:
ideal interpolator, zero-order hold, first-order hold. Aliasing and its effects. Relation between
continuous and discrete time systems. Applications of signal and system- introduction to
waveletTransform

Learning Resources

1. A. V. Oppenheim, A. S. Willsky and S. H. Nawab, “Signals and Systems”, Pearson India
Education Services Pvt. Ltd, 2016.
2. H. P. Hsu, “Signals and systems”, Schaum’s series, McGraw Hill Education, 2010.
3. J. G. Proakis and D. G. Manolakis, “Digital Signal Processing: Principles, Algorithms,
and Applications”, Pearson, 2006.
4. S. Haykin and B. V. Veen, “Signals and Systems”, John Wiley and Sons, 2007.
5. https://nptel.ac.in/courses/117101055/
6. https://www.edx.org/course/signals-and-systems

Course Contents and Lecture Schedule

Module | Topic No. of | Course

No. Hours Outcome

1. Introduction to Signals and Systems

1.1 Classification of Signals and systems 2 CO1

1.2 Signal properties: periodicity, absolute integrability, | 2 CO1
determinism and stochastic character

1.3 Test signals: The unit step, the unit impulse, the | 1 CO1
sinusoid, the complex exponential signals

1.4 Time-limited signals; continuous and discrete time | 1 CO1
signals, continuous and discrete amplitude signals

1.5 System  properties:  linearity:  additivity and | 2 CO1
homogeneity, shift-invariance, causality, stability,
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realizability. Examples.

2 Time domain behaviour of continuous and
discrete time LTI systems

2.1 Impulse response and step response 1 C0O2 &CO3

2.2 Convolution 1 C0O2 &CO3

2.3 Input-output behaviour with aperiodic convergent | 1 CO2 &CO3
inputs, cascade interconnections.

2.4 Characterization of causality and stability of LTI |1 C0O2 &CO03
systems.

25 System representation through differential equations | 2 CO2 &CO03
and difference equations

2.6 State-space Representation of systems. 2 CO2 &CO03

2.7 Periodic inputs to an LTI system, the notion of a |1 CoO4
frequency response and its relation to the impulse
response.

3 Fourier, Laplace and z- Transforms

3.1 The Laplace Transform for continuous time signals | 1 CcOo2
and systems,

3.2 System functions, poles and zeros of system functions | 2 CO2
and signals,

3.3 Laplace domain analysis, solution to differential | 2 COo2
equations and system behaviour

3.4 The z-Transform for discrete time signals and systems | 2 CO3

3.5 System functions, poles and zeros of systems and | 2 COo3
sequences, z-domain analysis

3.6 Fourier series representation of periodic signals, | 2 CcoO4
Waveform Symmetries, Calculation of Fourier
Coefficients

3.7 Fourier Transform, convolution/multiplication and their | 1 CO4
effect in the frequency domain, magnitude and phase
response

3.8 The Discrete Time Fourier Transform (DTFT) and its | 2 CO5
properties

3.9 The Discrete Fourier Transform (DFT) and its | 2 CO5
properties , Fast Fourier Transform - radix 2

3.10 Parseval's Theorem 1 CO5

4 Sampling and Reconstruction

4.1 The Sampling Theorem and its implications 1 CO6

4.2 Spectra of sampled signals 1 CO6

4.3 Reconstruction: ideal interpolator, zero-order hold, | 1 CO6
first-order hold

4.4 Aliasing and its effects. 1 CO6

4.5 Relation between continuous and discrete time | 1 CO6
systems

4.6 The applications of signal and system 1 CO6
Total 40
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Course Designers:

Dr.L.Jessi Sahaya Shanthi liseee@tce.edu
Dr.R.Helen rheee@tce.edu
Prof M.Varatharajan varatharajan@tce.edu
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Category | L | T | P | Credit
18EE360 C AND C++ PROGRAMMING

ES 20|23

Preamble

C is a general-purpose programming language which features economy of expression,
modern control flow and data structures, and a rich set of operators. C++ language has
powerful object-oriented and template features that can improve software design and
simultaneously reducing code complexity and the risk of error.
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