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Department of Electrical and Electronics Engineering

Graduating Students of BE program of EEE will be able to

1. Specify, architect, design and analyze systems that efficiently

generate, transmit, distribute and utilize electrical power

2. Specify, design, prototype and test modern electronic systems that

perform analog and digital processing functions.

3. Work in a team using common tools and environments to achieve

project objectives
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Thiagarajar College of Engineering, Madurai-625015
Department of Electrical and Electronics
Scheduling of Courses

Semester Theory Courses Practical/Project
8" (21) Elective 6 Elective 7 Elective 8 E88
3:0 3:0 3:0 Project
0:12
M (22) E71 E72 Elective 3 Elective 4 Elective 5 Computer E78
Mgmt. The. & | Protection & 3:0 3:0 3:0 Aided Project
Practice Switchgear Engineering Lab | 0:6
3:0 3:0 0:1
6" (21) E61 _ E62 E63 _ _ E64_ _ Elective 1 Elective 2 E67 E68 _
Accounting & Power System | Electric Drives | Design with 3:0 3:0 Power System Power Electronic
Finance Analysis 3:0 FPGAs Simulation & Drives Lab
3:0 3:0 3:1 Lab 0:1 0:1
50 (23) E51_ _ E52 _ E53 E54 E55 _ E56 _ E57 _ E58 E59 _
Engineering Generation, Power Embedded Mixed Signal Electrical Digital Signal Embedded Instrumentation
Mathematics Transmission Electronics Systems Circuits and Machine Processing Lab Systems Lab and Control
-5 & Distribution | 3:0 3:1 Interfacing Design 0:1 0:1 Lab 0:1
4:0 3:0 3:0 3:0
4" (25) E41 E42 E43 E44 E45 E46 E47 E48 E49
Engineering AC Machines Microprocesso | Thermal Digital Signal Instrumentati | AC Machines Microprocessors | Professional
Mathematics 3:1 rs & Engineering Processing on Lab. & Communications
-4 4:0 Microcontrolle | 3:0 3:0 3:0 0:1 Microcontrollers 1:1
rs Lab.
4:0 0:1
3 (24) E31 E32 E33 E34 E35 E36 E37 E38
Engineering Electromagne | DC Machines Digital Data Control Digital Systems | DC Machines &
Mathematics tics & Systems Structures Systems Lab 0:1 Transformers
-3 3:1 Transformers 3:0 3:0 3:1 Lab 0:1
4:0 3:1
2 (23) E21 E22 E23 E24 E25 E26 E27 E28 E29
Engineering Electric Analog Computers Materials Ecology Analog Circuits Computer Workshop
Mathematics Circuit Circuits & and Science 2:0 and Systems Programming 0:1
-2 Analysis Systems Programming 3:0 Lab Lab 0:1
4:0 4:0 4:0 3:0 0:1
(25 H11 H12 H13 H14 H15 H16 H17 H18 H19
Engineering Physics Chemistry English Basics of M & | Basics of EE Physics Lab Chemistry Lab Engineering
Mathematics 3:0 3:0 3:0 CE and ECE 0:1 0:1 Graphics 0:2
-1 4:0 4:0 4:0
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI — 625 015

B.E Degree (Electrical and Electronics ) Program

SUBJECTS OF STUDY
(For the candidates admitted from 2008-2009 onwards)
SECOND SEMESTER

Subject | Name of the subject Category No. of Hours | credits
code / Week
L T P

THEORY
E 21 Engineering Mathematics 11 BS 4 - - 4
E 22 Electric Circuit Analysis DC 4 - 4
E 23 Analog circuits and systems DC 4 - - 4
E 24 Computers and Programming ES 3 - - 3
E 25 Materials Science ES 3 - - 3
E 26 Ecology HSS 2 - - 2

PRACTICAL
E 27 Analog Circuits and systems Lab. DC - - 2 1
E 28 Computer Programming Lab. ES - - 2 1
E 29 Workshop ES - - 2 1

Total 20 - 6 23

BS : Basic Science

HSS : Humanities and Social Science

ES : Engineering Science

DC : Department core

L : Lecture

T : Tutorial

P : Practical

Note:

1 Hour Lecture/Tutorial is equivalent to 1 credit
2/3 Hours Practical is equivalent to 1 credit
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI — 625 015
B.E Degree (Electrical and Electronics) Program

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2008-2009 onwards)

SECOND SEMESTER

S.No | Sub. Name of the Duration Marks Minimum  Marks
code subject of for Pass
Terminal | Continuous | Termin | Max. | Terminal | Total
Exam. in | Assessment al Marks Exam
Hrs. * Exam
THEORY
1 E21 | Engineering 3 50 50 100 25 50
Mathematics 11
2 E22 | Electric circuit 3 50 50 100 25 50
Analysis
3 E23 | Analog Circuits 3 50 50 100 25 50
and systems
4 E24 | Computers and 3 50 50 100 25 50
Programming
5 E25 | Materials 3 50 50 100 25 50
Science
6 E26 | Ecology 3 50 50 100 25 50
PRACTICAL
7 E27 | Analog Circuits 3 50 50 100 25 50
and systems
Lab.
8 E28 | Computer 3 50 50 100 25 50
Programming
Lab.
9 E29 | Workshop 3 50 50 100 25 50

* Continuous Assessment evaluation pattern will differ from subject to subject 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

Board of Studies meeting 03.01.2009 Academic Council Meeting-24.01.2009




B.E Degree (EEE) Second semester 2008-09

Sub Code | Lectures | Tutorial | Practical | Credit

E 21 4 0 - 4

E21 Engineering Mathematics 11
(Common to all branches of Engineering B21, C21, D21, E21, G21, T21 )

Program Outcomes addressed

a.

b.

C.

An ability to apply knowledge of engineering, information technology,
mathematics, and science
An ability to identify, formulate and solve engineering problems

An ability to engage in life-long learning

Competencies: At the end of the course the students should be able to

1.

Formulate and solve problems of engineering dynamics using different differential
operators.

Formulate the problem of computing areas and volumes through vector
integration, and determine them by applying Green, Stokes and Divergence
theorems

Determine maxima and minima of functions of several variables using analytical
and Lagrangian multipliers methods

Determine the values of multiple integrals directly or by changing the order of
integration or by making transformation with Jacobians.

Determine areas and volumes of geometrical figures using multiple integrals,
beta and gamma functions.

Analyze functions of complex variable in terms of continuity, differentiability and
analyticity.

Apply Cauchy-Riemann equations and harmonic functions to problems of fluid
mechanics, thermodynamics and electro-magnetic fields.

Find singularities of complex functions and determine the values of integrals
using residues.

Geometrically interpret conformal and bilinear transformations
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Assessment Pattern

Bloom’s Category Test 1 Test 2 | Test3/End-semester examination
1 Remember 10 10 0
2 Understand 30 30 30
3 | Apply 60 60 70
4 Analyze
5 Evaluate
6 Create

Course level learning objectives
Remember
1. Define total differentiation

2. Describe change of order of integration

3. Identify the value of A, so that F= (2x-5y)i+(x+Ay)j+(3x-2)k is solenoidal

4. If Cis a simple closed curve and ’F=x1'+y}+z.k_' show that jc.dl’ =0

c

5. Define “harmonic” and “conjugate harmonic” functions.

6. Show by an example that there exist harmonic functions u(x,y) and v(x,y), such
that u+iv is not analytic.

7. State Cauchy’s integral theorem or Cauchy’s fundamental theorem.

8. State the extension of Cauchy’s integral theorem.

9. State Cauchy’s Integral formula.

10. State Cauchy’s integral formula for the derivatives of an analytic function.

Understand

1. Elevation of land above sea level H, depends on two map coordinates X, y in

2 2
the following way H(x,y) =e *?*¥) A car travels through this terrain, so it's

coordinates depend on time in the following way x(t) = -7 + 10 cos(10t), y(t)
= 4 + 10 sin(10 t). Find the speed with which the altitude of the car is
increasing or decreasing at t = O.

2. Prove that the rectangular solid of maximum volume which can be inscribed
in a sphere is a cube.

3. Interpret the integral ” xy(x + y)dxdy over the area between y = x> and y=x.

a
V2 xioy?
4. Change the order of integration and hence predict j j log(x® + y*)dxdy (a>0)

0
a

0
a 2
5. Change the order of integration and hence predict '[ '[ \/yi dydx
0

yv*—a?x?

ax
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6. If f =3x"i+5xy’ j+xyz’k the estimate the value Of
Vef;V(Vef),Vxf;Ve(Vxf) and Vx(Vx f) at the point (1,2,3)
7. Predict the value of a and b, so that the surface ax3-by?z=(a+3)x? and 4x%y-
a. z°=11 may cut orthogonally at the point (2,-1,-3)

8. Estimate the integral J.J‘ f xdr along the curve x=cost ,y=2sint and z=cost

C
T . re g = e
from t=0 to tzz giventhat f =2xi+y j+z k
9. Predict the value of the integral [ (z+4)/(z>+2z+5) dz , over the circle |z+1-
i|=2.
10. Find the Taylor’s series expansion of f(z)=z/(z+1)(z-3) about z=0.

Apply

1. Show the volume of the region of the space bounded by the coordinate planes

x |y |z _
and surface ,|— +.,/— +.|— =1 is abc/90
a b c

2. Show that the
rectangular solid of maximum volume which can be inscribed in a sphere is a
cube.

3. Apply Green’s theorem in a plane to evaluate .[{XZ(1+ y)dx + (x® + y*)dy}
C

;where c is the square formed by X =11y = +1.

4. |If z=f(x,y) where u=x°— y2 and V=XY show that
82 2 82 2 2 2 az 2 az 2
—) +(—) =4(x" + —)" +(—
(8x) (3 )" =4(x"+y ){(8u) (3 )}

5. Examine the maximum and minimum distance from the origin to the curve
5x* +6Xxy +5y°* -8=0

X+ X
6. Examine the functional dependence of the functions U = y andVv = —yz :
X—y (x=y)
If they are dependent , find the relation between them
7. Verify stokes theorem for F = xyi-2yz]-zxk where S is the surface of the

rectangular parallelopiped formed by the planes x =0, x =1, y=0, y=2, and z
= 3 above the xy-plane

8. Apply reen’s theorem in a plane to evaluate X2 (14 y)dx + (x* + y*)dy} ;where ¢
y y )ay

c

is the square formed by X=tly=+1
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Concept Map
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Syllabus

Functions of Several Variables: Partial derivatives and Jacobians, Total
differentiation and applications, Lagrangian Multiplier method, Applications to
Maxima and Minima Multiple Integrals: Double integrals and areas, Triple integrals
and volumes, Change of order of integration, Beta and Gamma functions with
applications, Change of variables between Cartesian and polar with applications
Vector calculus: Vector Differentiation with simple applications, Operators Grad,
div and curl with properties, Applications to Physics, Vector Integration(three
famous theorems), Applications to areas and volumes Complex Differentiation:
Analytic functions, C-R equations and properties, Harmonic Functions and Milne-
Thompson Method, Applications to flow problems, Conformal maps and bilinear
transformations, Applications of the bilinear transformations Complex Integration:
Cauchy’s theorem and consequences, Evaluating integrals using Cauchy’s integral
formula, Taylor and Laurent expansions, Singularities, poles and Cauchy residue

theorem, Contour integration using unit circle and semicircular contours

Text Book:

B.S. Grewal: Higher Engineering Mathematics, 39" Edn., Khanna Publishers,
New Delhi,2006

Reference Books:
1. Lecture Notes by the faculty of Department of Mathematics, TCE, Madurai

2. Veerarajan T., Engineering Mathematics, 3" Edn., Tata McGraw Hill, New Delhi,
2004
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3. Venkataraman M.K., Multiple Integrals and Gamma, Beta functions, National
Publishing Co., 2004

Kreyszig E., Advanced Engineering Mathematics, 8" Edn. John Wiley & Sons,2004
5. Thomas Phinny, Calculus,13th Edition Pearson Education, New Delhi,2005

Course Contents and Lecture Schedule

. No. of
No. Topic Lectures

1. Functions of Several Variables
1.1 Partial derivatives and Jacobians 2
1.2 Total differentiation and applications 2
1.3 Lagrangian Multiplier method 2
1.4 Applications to Maxima and Minima 2
5 Multiple Integrals
2.1 Double integrals and areas 1
2.2 Triple integrals and volumes 1
2.3 Change of order of integration 2
2.4 Beta and Gamma functions with applications 2
2.5 Change of variables between Cartesian and polar with 2

applications

Vector calculus
3.1 Vector Differentiation with simple applications 1
3.2 Operators Grad, div and curl with properties 3
3.3 S .

Applications to Physics 1
3.4 Vector Integration(three famous theorems) 4
3.5 L

Applications to areas and volumes 3
4 Complex Differentiation:
4.1 Analytic functions, C-R equations and properties 3
4.2 Harmonic Functions and Milne-Thompson Method 2
4.3 Applications to flow problems 1
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No. Topic Leth.u?;s
4.4 Conformal maps and bilinear transformations 2
4.5 Applications of the bilinear transformations 2
5. Complex Integration
51 Cauchy’s theorem and consequences 2
5.2 Evaluating integrals using Cauchy’s integral formula 2
5.3 Taylor and Laurent expansions 2
54 Singularities, poles and Cauchy residue theorem 2
5.5 Contour integration using unit circle and semicircular 4

contours
Total 50

Course Designers

V. Mohan vmohan@tce.edu
2. N. Kannan nkmat@tce.edu
3. M. Kameswari mkmat@tce.edu
4. K. Angaleeswari kamat@tce.edu
5. P. Subramanian psmat@tce.edu
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Sub Code

Lectures

Tutorial

Practical

Credit

E 22

4

0

4

E22 Electric Circuit Analysis

Program outcomes addressed

B.E Degree (EEE) Second semester 2008-09

a. An ability to apply knowledge of engineering, information technology,

mathematics, and science

Competencies: At the end of the course the student should be able to

1. Explain the nature of time domain and frequency domain behavior of ideal one-

port networks

2. Determine the time-domain and frequency-domain behavior of networks using

resistors, inductors, mutual inductance and capacitors, in response to step, and

sinusoidal signals at different frequencies

3. Determine the performance of two-port networks
4. Compute the behavior of single tuned and double tuned networks
5. Compute the behavior of three-phase balanced and unbalanced networks
6. Calculate the power consumed by single-phase and three-phase networks
7. Transform the topology of given networks
Assessment Pattern
Bloom’s Category Test 1 | Test 2 Test 3/End-semester examination
1 Remember 20 10 10
2 Understand 30 20 20
3 | Apply 30 50 50
4 Analyze 20 20 20
5 Evaluate
6 Create
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Concept Map
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Syllabus

Electric Circuits Analysis: Circuit elements and their electrical behavior, Sources
and their characteristics, Network theorems: Mesh and Node Analysis, Superposition
Theorem, Thevenin’s Theorem, Norton’s Theorem, Star-Delta Transformation One-
port Networks: Self Impedance and admittances, Time domain behavior, AC
behavior, Power Triangle, Resonance Two-port Networks: Self and Transfer
Impedance and admittances, AC behavior, Tuned and Coupled Circuits, Maximum

Power Transfer, Power Transmission Lines, Transformers
Textbooks:

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

2. Sudhakar A and Shyam Mohan SP, “Electric Circuit Analysis”, Tata Mcgraw Hill,
New Delhi, 2008
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Course Contents and Lecture Schedule

. No. of

No. Topic Lectures
1. Electric Circuit
1.1 Circuit elements and their electrical behavior 2
1.2 Sources and their characteristics 5
1.3 Network theorems
1.3.1 Mesh and Node Analysis 2
1.3.2 Superposition Theorem 2
1.3.3 Thevenin’s Theorem 2
1.3.4 Norton’s Theorem 2
1.3.5 Star-Delta Transformation 1
2. One-port Networks
2.1 Self Impedance and admittances 2
2.2 Time domain behavior 5
2.3 AC behavior
2.3.1 Power Triangle 3
2.3.2 Resonance 3
3. Two-port Networks
3.1 Self and Transfer Impedance and admittances 4
3.2 AC behavior 5
3.2.1 Tuned and Coupled Circuits 4
3.2.2 Maximum Power Transfer 2
3.3 Power Transmission Lines 4
3.4 Transformers 2

Course Designers :

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

2. R.Rajan Prakash r_rajanprakash@tce.edu

3. V.Prakash vpeee@tce.edu
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Sub Code | Lectures | Tutorial | Practical | Credit

E 23 4 0 - 4

E23 Analog Circuits and Systems

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. This signal conditioning/processing is wusually most
conveniently performed by electronic systems. For this to be possible, however, the
signal must first be converted into an electrical signal, that is, a voltage or current.
This process is accomplished by devices known as transducers, which can be
considered as non-ideal voltage or current sources. The signals from the transducers
have to be conditioned and processed as per the requirements of the application.
These could involve amplification, filtering, modulation demodulation, mixing,
frequency synthesizing etc. Complex analog computations can be performed on the
signals if analog integrators and adders are available. Many of these processes would
require availability signal sources like LC and crystal oscillators as signal carriers and
clock generators. In many applications the power level of the processed signal has
to be increased significantly using a power amplifier to operate an actuator. While
the circuits that performed these functions were designed until a few years ago using
discrete active and passive components, they are now increasingly made available in
integrated circuit form. However, a small percentage of these circuits have to be still
designed using discrete components. Therefore, an electronic designer should
acquire the competency of designing the discrete as well as integrated version of
these signal conditioning and processing circuits. Initially these circuits were realized
vacuum tubes, and since 1960s with bipolar transistors, and now with the mastering
of CMOS technology all circuits both discrete and integrated versions are at present

mainly designed using MOSFETS.

This course ‘E23: Analog Circuits and Systems’ is preceded by a two credit course
‘Basics of Electronic and Communication Engineering’ offered in the first semester
which presents an over view of the entire field of electronic engineering. This course
is followed by courses ‘Mixed Signal Circuits and Systems’ and ‘Power Electronics’.
This course, therefore, is mainly concerned with discrete analog amplifiers and signal
generators, and signal conditioning and processing of signhals using operational
amplifiers. In view of the present day technologies the discrete circuits addressed
are MOSFET based.
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Program Outcomes addressed

a. An ability to apply knowledge of engineering, information technology,
mathematics, and science

c. An ability to design a system or component, or process to meet stated
specifications

d. An ability to identify, formulate and solve engineering problems

Competencies

1. Design signal conditioning circuits including differential, current and cascode

amplifiers and filters using discrete MOSFETs and operational amplifiers

2. Design signal sources for signal conditioning circuits and testing including LC and

crystal oscillators, VCO, and clock generators

Assessment Pattern

Bloom’s Category Test 1 Test 2 Test 3/End-semester examination
1 Remember 20 20 10
2 Understand 20 20 20
3 | Apply 40 40 30
4 Analyze 0 0 0
5 Evaluate 0 0 0
6 Create 20 20 40

Concept Map

Analog circuits and systems

S/N ratio & Voltage

and current levels of
transducers
Affected by

Dlode enhances perfurm

|s performed \ Temperature and Noise
Spemal using

Dlodes
1.2 Signal COIHU'UOH'NQ can be Slgnal Processmg needs knowledge

performed by on

requires
con5|sts of \
Power dissipation
JFETs & MOSFETs in electronic devices 6.1
Effect of temperature on device's
Signal Sources & Op-Amps current and voltages 6.2
Clock Generators Characteistics & Parameters 4.1 Heatsink calculation 6.3
LC Oscillators 3.1 Inverting & Non-inverting Amplifier 4.2 Types of noise signals and
MOSFET Amplifiers Crystal oscillator 3.2 Differential & Summing Amplifier 4.3 their effect 6.4
Differential Amplifiers 2.1 VCO 3.3 Instrumentation Amplifier 4.4 6
Cascode Amplifiers 2.2 CMOS ring oscillator 3.4 Integrator & Differentiator 4.5
3

Current Mirrors 2.3
2

Precision R‘;?ctlfler 4.6 LC filters 5.1

Active filters 5.2

PLL 5.3
S
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Syllabus

Devices for Signal Conditioning Circuits: Diode -Operation, V-1 Characteristics,
Current equation, Parameters and equivalent circuit, Load line analysis, Transition
and Diffusion capacitance, Reverse recovery Characteristics, Application of Diodes —
Rectifier, Clipper, Clamper Special Diodes: Zener diode, Varactor diode, Schottky
Diode and their application BJTs — Operation, Comparison of characteristics of CB,
CE and CC configurations, Fixed and Voltage divider biasing, Stability factor,
Application as amplifier and switch, switching characteristics, DC & AC Load line, Low
frequency and high frequency hybrid model, AC analysis of BJT CE amplifier JFETs &
MOSFETs - Construction, Operation, Characteristics, Parameters, Drain current
equation, Application as voltage controlled resistor, Small signal model of JFET &
MOSFET, Voltage divider biasing, AC analysis of MOSFET CS amplifier MOSFET
Amplifiers: Differential Amplifiers, Cascode Amplifiers, Current Mirrors Signal
Sources and Clock Generators: LC Oscillators, Crystal Oscillator, Voltage
Controlled Oscillator, CMOS Ring Oscillator Operational Amplifiers: Characteristics
and Parameters, Inverting and Non-inverting Amplifiers, Differential and Summing
Amplifiers, Instrumentation Amplifier, Integrator and Differentiator, Precision
Rectifiers, V to | and | to V converters Filters and PLL: LC Filters, Active filters —
Low pass, High pass, Band pass and Band reject, Phase Locked Loop (PLL) and its
applications Effect of Temperature & noise: Power dissipation in diode, BJT, JFET
and MOSFET, Effect of temperature on device currents, voltages and stability, Heat
sink calculation, Types of noise signals -line induced noise, notch filter using an

Op-Amp, suppression of RFI and EMI Emissions.

Reference Books:

1. Sedra A.S. and Smith K.C.: Microelectronic Circuits, 5" Edition, Oxford press,
2003

2. Ramakant Gayakwad: Op-Amps and Linear Integrated Circuits, Eastern economy
edition, PHI Ltd.,2003

3. Donald A.Neamen: Electronic circuit analysis and design, Second edition, Tata
Mc-Graw Hill,2003

4. Robert Boylestad and Lowis Nashelsky: Electronic Devices and Circuit Therory, 6
Edition, PHI Ltd., 2002
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Course Contents and Lecture Schedule

. No. of
No. Topic Lectures
1 Devices for Signal Conditioning Circuits
1.1 Diode — Operation, V-1 Characteristics, Current equation, 4
Parameters and equivalent circuit, Load line analysis,
Transition and Diffusion capacitance, Reverse recovery
Characteristics, Application of Diodes — Rectifier, Clipper,
Clamper
1.2 Special Diodes: Zener diode, Varactor diode, Schottky 2
Diode and their application
1.3 BJTs — Operation, Comparison of characteristics of CB, CE 5

and CC configurations, Fixed and Voltage divider biasing,
Stability factor, Application as amplifier and switch,
switching characteristics, DC & AC Load line, Low
frequency and high frequency hybrid model, AC analysis
of BJT CE amplifier

1.4 JFETs & MOSFETs — Construction, Operation, 5
Characteristics, Parameters, Drain current equation,
Application as voltage controlled resistor, Small signal
model of JFET & MOSFET, Voltage divider biasing, AC
analysis of MOSFET CS amplifier

2. MOSFET Amplifiers

2.1 Differential Amplifiers 4

2.2 Cascode Amplifiers 2

2.3 Current Mirrors 3

3. Sighal Sources and Clock Generators

3.1 LC Oscillators 3

3.2 Crystal Oscillator 2

3.3 Voltage Controlled Oscillator 2

3.4 CMOS Ring Oscillator 1

4. Operational Amplifiers

4.1 Characteristics and Parameters 2

4.2 Inverting and Non-inverting Amplifiers 1

4.3 Differential and Summing Amplifiers 1

4.4 Instrumentation Amplifier 1

4.5 Integrator and Differentiator 2

4.6 Precision Rectifiers, V to | and | to V converters 1

5 Filters and PLL

5.1 LC Filters 2

5.2 Active filters- Low pass, High pass, Band pass and Band 3
stop

5.3 Phase Locked Loop (PLL) and its applications 1

6 Effect of Temperature & noise

6.1 Power dissipation in diode, BJT, JFET and MOSFET 1

6.2 Effect of temperature on device currents, voltages and 1
stability, Heat sink calculation

6.3 Types of noise signals -line induced noise, notch filter 1

using an Op-Amp, suppression of RFl and EMI Emissions.
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Course Designers
1. M. Saravanan mseee@tce.edu

2. V. Suresh Kumar vskeee@tce.edu
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Sub Code | Lectures | Tutorial | Practical | Credit

E 24 3 0 - 3

E24 Computers and Programming

(Common to all branches of Engineering B24, C24, D24, E24, G24, T24 )

Program Outcomes addressed

a. An ability to apply knowledge of engineering, information technology,

mathematics, and science

c. An ability to design a system or component, or process to meet stated

specifications

Competencies

1. Select computers for different applications.

2. Comprehend the nature of problems that a computer can solve extremely well -
be able to list 5 non-trivial, interesting problems (unique in their own way) which
are difficult to solve for a human being but can be solved easily by a computer.

3. Comprehend the following terms in the context of problem solving by a
computer: Problem specification, input-output analysis, algorithm, flowchart,
pseudo-program, programming language, assembly language, machine language,
compiler, assembler, program correctness

4. Explain the difference between arrays and linked lists, and create two examples
where arrays are better than linked lists and two examples where linked lists are
better than arrays.

5. Explain the difference between iteration and recursion, and create two examples
where iteration is better than recursion and two examples where recursion is
better than iteration.

6. Design the flowchart and write efficient code for problems like
= Recursive and iterative programs for binary search
= Recursive and iterative programs for Fibonacci numbers
= Recursive and iterative programs for finding the GCD of two numbers
= Reverse a linked list while traversing it only once

7. Explain the role of pointers in implementing singly linked lists, doubly linked lists,
binary trees, and general trees.

8. Explain the reason why different constructs are available for iteration, such as

"for" loops, "do...while" loops.
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Assessment Pattern

Bloom’s Category | Test1l | Test 2 Test3/End-semester examination
1 Remember 20 10 0
2 Understand 20 20 10
3 | Apply 50 40 50
4 Analyze 10 20 20
5 Evaluate 0 10 20
6 Create 0 0 0
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Syllabus

Introduction to computers: Layered Structure of a computer, CPU, Memory,
Input/Output, Configuring resources of computers for applications Application
Programming: Algorithms, Flowcharts, Syntax, semantics and execution,
Structured Programming Language: Symbols and data types, Looping control
structures, Decision control structures, Case control structures, Arrays and Strings,
Functions and Pointers: Functions, Structures, and Pointers Systems

Programming : Assemblers, Loaders and Linkers, Compilers, Operating Systems

References
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. Leland L. Beck: System Software, Pearson Education, 3rd Edition, 2004

. John. J Donovan: System Programming, Tata McGraw Hill Edition, 2000

. Yashavant Kanetkar: Programming in ANSI C, 2nd Edition-BPB Publications
. Yashavant Kanetkar: Let us C, BPB Publications 8™ Edition 2007

. Yeshavant Kanetkar: Understanding Pointers in C, 2nd Edition BPB Publications

o 0o b W N P

. Peter Norton : Introduction to computers 6™ Edition.

Course Contents and Lecture Schedule

. No. of

No. Topic Lectures
1 Introduction to computers
1.1 Layered Structure of a computer 1
1.2 CPU, Memory 1
1.3 Input/Output 2
1.4 Configuring resources of computers for applications 1
2 Applications Programming
2.1 Algorithms 1
2.2 Flowcharts 1
2.3 Syntax, semantics and execution 1
3. Structured Programming Language
3.1 Symbols and data types 1
3.2 Looping control structures 3
3.3 Decision control structures 3
3.4 Case control structures 2
3.5 Arrays and Strings 3
4. Functions and Pointers
4.1 Functions 3
4.2 Structures 3
4.3 Pointers 4
5 Systems Programming
5.1 Assemblers 2
5.2 Loaders and Linkers 4
5.3 Compilers 2
5.4 Operating Systems 2

Course Designers:

1. A. Askarunisha aacse@tce.edu
2. M. Vijayalakshmi mviji@tce.edu

3. S. Prasanna sprcse@tce.edu
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Sub Code | Lectures | Tutorial | Practical | Credit

E 25 3 0 - 3

E25 Materials Science

Program Outcomes Addressed

a.

An ability to apply knowledge of engineering, information technology,

mathematics, and science

Competencies:

1.

Explain the physics of thermal expansion, electrical conductivity, ferromagnetic
behavior, mechanical hardness, fatigue, creep, and wear at bulk and nano

particle level.
Explain the chemistry of corrosion and its impact on materials.

Choose appropriate material for windings of motors and transformers, wiring
harnesses for electrical and electronic equipment, signal interconnects on wiring

boards, and on-board and off-board connectors.

Choose a conductive coating material for a given specified performance

requirement in printed wiring boards and EMI shielding.

Identify appropriate laminate for making a printed wiring board for given

performance requirement and specified technology.

Select with justification suitable magnetic materials for transformers, motors,
linear motors, pulse transformers, electromagnets, relays, magnetostrictive

sensors and actuators, and smart antennae.

Assessment Pattern

Bloom’s Category Test 1 Test 2 Test3/End-semester examination
1 Remember 20 20 20
2 Understand 30 30 30
3 | Apply 30 30 30
4 Analyze 0 0 0
5 Evaluate 20 20 20
6 Create 0 0 0
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Syllabus
Engineering Properties of Materials: Thermal Properties: Expansion, Heat
Capacity and Conductivity, Electrical Properties: Conductivity, Dielectric Constant,
Dielectric Losses, Dielectric Breakdown, and Insulation; Magnetic Properties:
Permittivity, Permeability, Hysteresis, Susceptibility, Magnetic Intensity, Magnetic
Saturation and Anisotropy; Mechanical Properties of Bulk Materials: Hardness,
Tensile Strength, Fatigue, Creep, Wear, Mechanical Properties of Nano-particles;
Corrosion Conducting Materials: Windings of motors and transformers, Wiring
harnesses for electrical and electronic equipment, Signal interconnects on wiring
boards, On-board and off-board connectors, Conductive coatings Ceramics: Glasses,
Glass-Ceramics, Clay Products, Refractory, Piezoelectric Ceramics
Magnetic Materials: Iron-Silicon Alloys, Transformers, motors, Ferrimagnetic
materials —-SmCos, YIG, Al-Ni-Co, Cu-Ni-Fe, Electromagnets and relays,
Magnetostrictive sensors and actuators, Smart antennae
Reference books:
1. Van Vlack L.H.: Elements of Materials Science and Engineering, 6" Edition,
Addison-Wesley, 1989
Callister W. D.: Materials Science and Engineering, John Wiley &Sons, 2007
O’Handley R.C.: Modern Magnetic Materials, John Wiley & Sons, 2000

Course Contents and Lecture Schedule

. No. of
No. Topic Lectures
1 Engineering Properties of Materials
1.1 Thermal Properties: Expansion, Heat Capacity and 3
Conductivity
1.2 Electrical Properties: Conductivity, Dielectric Constant, 3
Dielectric Losses, Dielectric Breakdown, and Insulation
1.3 Magnetic Properties: Permittivity, Permeability, 3
Hysteresis, Susceptibility, Magnetic Intensity, Magnetic
Saturation and Anisotropy
1.4 Mechanical Properties of Bulk Materials: Hardness, Tensile 3
Strength, Fatigue, Creep, Wear
1.5 Mechanical Properties of Nano-particles 3
1.6 Corrosion 3
2 Conducting Materials
2.1 Windings of motors and transformers 1
2.2 Wiring for electrical and electronic equipment 2
2.3 Signal interconnects on wiring boards 2
2.4 On-board and off-board connectors 2
2.5 Conductive coatings 2
3. Ceramics
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. No. of
No. Topic Lectures

3.1 Glasses, Glass-Ceramics 2
3.2 Clay Products, Refractory 1
3.2 Piezoelectric Ceramics 2
4. Magnetic Materials

4.1 Iron-Silicon Alloys- Transformers, motors 2
4.2 Ferrimagnetic materials —SmCog 1
4.3 YIG, Al-Ni-Co, Cu-Ni-Fe -Electromagnets 2
4.4 Magnetostrictive sensors and actuators 2
4.5 Smart antennae 1

Course Designers:
1. Dr.M. Mahendran manickam-mahendran@tce.edu
2. Dr.N.Sankarasubramanian nsphy@tce.edu

3. K.Subramanian ksphy@tce.edu
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Sub Code | Lectures | Tutorial | Practical | Credit

E 26 2 0 - 2

E26 Ecology

(Common to all branches of Engineering B46, C26, D26, E26, G36, T26 )

Preamble: Progress, as majority perceives it, implies increasing energy flow through

the society. With exponentially increasing population and per capita consumption,

single most concern of all people across the world ought to be the threat to the

sustainability of life we know of. World Commission on Environment and

Development issued a report in 1987 entitled “Our Common Future” which concluded

that then existing trends of economic development and the accompanying

environmental degradation were unsustainable. It clearly emphasized that the health

of global environment is essential for the future of every one. Therefore, engineers,

who through their technological activities greatly influence the health of global

environment, need to be sensitive about what keeps the ecosystem sustainable for

humans. This course aims to achieve this sensitization.

Program outcomes addressed

a. An ability to apply knowledge of engineering, information technology,
mathematics, and science

d. An ability to identify, formulate and solve engineering problems

h. An ability to engage in life-long learning

i. An ability to consider social, environmental, economic and ethical impact of
engineering activities in a given context.

j. An ability to consider issues from global and multilateral views.

Competencies: At the end of the course the student should be able to

1. Explain why an ecosystem is an open system

2. Explain how an ecosystem is characterized by trophic structure, zonation,
diversity, production and decomposition, information networks, footprint,
interaction between natural and techno ecosubsystems.

3. Analyze specific ecosystems like a pond, watershed and agroecosystem.

4. Trace the energy flows through an ecosystem by way of solar radiation,
productivity, food chains and food webs, metabolism and size of individuals,
carrying capacity, complexity, sustainability, net energy, energy futures and

money.
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5. Trace how an ecosystem is governed by different biogeochemical cycles,

including nitrogen, phosphorous, sulfur, carbon, hydrologic, non-essential

elements and nutrient cycles, and watershed.

6. Analyze the biogeochemical cycles in terms of turnover and residence times and

recycling pathways.

7. Explain how global climatic changes occur.

8. Analyze the fresh water ecosystem

Assessment Pattern

Bloom’s Category | Test1l Test 2 | Test3/End-semester examination
1 Remember 30 20 10
2 Understand 50 40 40
3 | Apply 10 20 20
4 Analyze 10 10 20
5 Evaluate 10 10
6 Create 0 0 0
Concept Map
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Decomposition 2.4 is characterized
Information Metworks 2.5 by
Footprint 2.6
Interaction between |
Natural and Techno
Ecosubsystems 2.7

Watershed 2.8.2
Agroecosystem 2.8.3

Sclar Raciation 3.1

Productivity 3.2
Food Chains & Food Webs 3.3
Metabolism & Size of Individuals 3.4
Complexity 3.5
Carrying Capacity 3.6

Sustainability 3.7
Net Energy 3.8

Energy Futures 3.9

Money 3.10

Board of Studies meeting 03.01.2009

—

Blogeochemlcal Cycles
4 Regulatory Factors Marina Ecosystems

. Populations Tarrestrial Blomeas

e ] Communities Freshwater Ecosystem 5
"'-EH Human Designed
i3 B & Managed Ecosystem
are s “
have S
influence
Nitrogen Cycle 4.1 Turnover & Giohal Climatic
Phosphorous Cycle 4.2 Residence Times 4.9 Change 4.11
Sulfur Cycle 4.3 Recycling Pathways 4.10 _
Carbon Cycle 4.4
S

Hydrologic Cycle 4.5
Watershed £.6
MNeonessential Elerments
Cycle 4.7
Nutrient Cyde 4.8

Academic Council Meeting-24.01.2009




B.E Degree (EEE) Second semester 2008-09

Syllabus

Ecosystem as an Open System; Characterization of Ecosystems: Trophic
structure, Zonation, Diversity, Production and Decompaosition, Information Networks,
Ecological Footprint, Interaction between Natural and Techno Eco-subsystems,
Examples of Ecosystems: Pond, Watershed, Agro-ecosystem Energy Flow in
Ecosystem: Solar Radiation, Productivity, Food Chains and Food Webs, Metabolism
and Size of Individuals, Carrying Capacity, Complexity, Sustainability, Net energy,
Energy Futures, Money Biogeochemical Cycles: Nitrogen Cycle, Phosphorous
Cycle, Sulfur Cycle, Carbon Cycle, Hydrologic Cycle, Non-essential Elements Cycle,
Nutrient Cycle, Watershed, Turnover and Residence Times, Recycling Pathways,
Global Climatic Change Fresh Water Ecosystem

Text Book

1. Odum E.P. and Barret G. W.: Fundamentals of Ecology, 2005, Thomson
Brooks/Cole

Course Contents and Lecture Schedule

. No. of

No. Topic Lectures
1 Ecosystem as an Open System 1
2 Characterization of Ecosystems
2.1 Trophic structure and Zonation 1
2.2 Diversity and Ecological Footprint 1
2.3 Production and Decomposition 1
2.4 Information Networks 1
2.5 Interaction between Natural and Techno Ecosubsystems 1
2.6 Examples of Ecosystems
2.6.1 Pond / Watershed / Agroecosystem 2
3 Energy Flow in Ecosystem
3.1 Solar radiation , Productivity 1
3.2 Food Chains and Food Webs 1
3.3 Metabolism and Size of Individuals 1
3.4 Carrying Capacity and Complexity 1
3.5 Sustainability 1
3.6 Net Energy, Energy Future and Money 2
4. Biogeochemical Cycles
4.1 Nitrogen Cycle 1
4.2 Phosphorous Cycle 1
4.3 Sulfur Cycle 1
4.4 Carbon Cycle 1
4.5 Hydrologic Cycle 1
4.6 Non-essential Elements Cycle and Nutrient Cycle 1
4.7 Watershed 1
4.8 Turnover, Residence Times and Recycling Pathways 1
4.9 Global Climatic Change 1
5. Fresh Water Ecosystem 2
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Course Designers

T. Velrajan tvciv@tce.edu

V. Sivasankar vsivasankar@tce.edu
R. Chithiravel rcitravel@tce.edu

S. Siva llango sivailango@tce.edu

K. Radha krchem@tce.edu
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Sub Code | Lectures | Tutorial | Practical | Credit

E 27 - - 2 1

E27 Analog Circuits and Systems Lab

Static characteristics of BJT and MOSFET

Inverting, non-inverting, summing and differential amplifiers using op-amp
Integrator and differentiator using op-amp

Precision rectifier and Schmitt trigger using op-amp

Second order Butterworth / Sallen-key low pass and high pass active filters
Colpitts oscillator

Transient response of RLC circuits

Simulation of differential amplifier and instrumentation amplifier using PSPICE

© 0o N o O A ®DNhNR

Simulation of precision rectifier and current mirror using PSPICE
10. Simulation of active filters using PSPICE

11. Simulation of I to V and V to | converters

12. Simulation of VCO and PLL
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Sub Code | Lectures | Tutorial | Practical | Credit

E 28 - - 2 1

E28 Computer Programming Lab
(Common to all branches of Engineering B28, C28, D28, E28, G28, T28)
Any twelve experiments to be performed
List of Experiments
1. Simple Programs

a. Fibonacci Series

b. Sum of set of numbers

c. Generation of prime numbers
. Matrix Addition, Subtraction and Multiplication
. Sorting of Names & Numbers
. String Manipulation
. Bitwise Operation
. Macro Expansion with Conditional Compilation
. Array of Structures

. Pointers to functions

© 0 N o g b~ W DN

. Pointers to Pointers
10. File Manipulations
a. Read the file and display the contents of the file
b. Read the lines from the keyboard and write it into a specified file
12. Store and retrieve the structure elements in a specific file
13. Program to lllustrate int 86() function

14. Program for creating files with read and write permissions
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Sub Code | Lectures | Tutorial | Practical | Credit

E 29 - - 2 1

E29 Work Shop
(Common to all branches of Engineering B29, C29, D29, E29, G29, T29)

Objective: The students of all branches of engineering would get exposure to basic
practices in a mechanical workshop. The students get trained to acquire skills at
basic level in fitting, carpentry, joining, metal forming and plumbing.
List of Exercises
I Fitting
1. Fitting tools and practice
Joining of two different metals with adhesives
Preparation of single step joint
Preparation of ‘V’ joint

Preparation of Gauge joint

o ok w N

Preparation of Taper sep joint

Il Carpentry

Carpentry tools and practice

Joining different types of wood with adhesives
Preparation of Half joint

Preparation of Dovetail joint

ok W N

Preparation of T-brittle joint
6. Turning on wood lathe
111 Demonstration on Tools and Practice
Welding
Soldering
Brazing
Foundry and Moulding practice
Smithy forging
Plumbing

House wiring

© N O g s N

Press work

Terminal Examination: Students are tested in fitting and carpentry trades
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Department of Electrical and Electronics Engineering
Graduating Students of B.E. program of EEE will be able to

1. Specify, architect, design and analyze systems that efficiently

generate, transmit, distribute and utilize electrical power

2. Specify, design, prototype and test modern electronic systems that

perform analog and digital processing functions.

3. Work in a team using common tools and environments to achieve

project objectives
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Thiagarajar College of Engineering, Madurai-625015

Department of Electrical and Electronics Engg.

Scheduling of Courses

B.E Degree (EEE) Third semester 2009-2010

Semester Theory Courses Practical/Project

8" (21) Elective 6 Elective 7 Elective 8 E88 _
3:0 3:0 3:0 Project

0:12

M (21) E71 E72 Elective 3 Elective 4 Elective 5 E78
Mgmt. The. & | Protection & 3:0 3:0 3:0 Project
Practice Switchgear 0:6
3:0 3:0

6" (21) E61 _ E62 E63 _ _ E64_ _ Elective 1 Elective 2 E67 E68 _
Accounting & Power System | Electric Drives | Design with 3:0 3:0 Power System Power Electronic
Finance Analysis 3:0 FPGAs Simulation & Drives Lab
3:0 3:0 3:1 Lab 0:1 0:1

50 (24 E51_ _ E52 _ E53 E54 E55 _ E56 _ E57 _ E58 E59 _
Engineering Generation, Power Embedded Mixed Signal Electrical Digital Signal Microprocessors Instrumentation
Mathematics Transmission Electronics Systems Circuits and Machine Processing Lab Lab. and Control
-5 & Distribution | 3:0 3:1 Interfacing Design 0:1 0:1 Lab 0:1
4:0 4:0 3:0 3:0

4" (25) E41 E42 E43 E44 E45 E46 E47 E48 E49
Engineering AC Machines Microprocesso | Thermal Digital Signal Instrumentati | AC Machines Thermal Professional
Mathematics 3:1 rs Engineering Processing on Lab. Engineering Lab | Communications
-4 4:0 4:0 3:0 3:0 3:0 0:1 0:1 1:1

3 (24) E31 E32 E33 E34 E35 E36 E37 E38
Engineering Electromagne | DC Machines Digital Data Control Digital Systems | DC Machines &
Mathematics tics & Systems Structures Systems Lab 0:1 Transformers
-3 3:1 Transformers 3:0 3:0 3:1 Lab 0:1
4:0 3:1

2 (23) E21 E22 E23 E24 E25 E26 E27 E28 E29
Engineering Electric Analog Computers Material Ecology Analog Circuits Computer Workshop
Mathematics Circuit Circuits & and Science 2:0 and Systems Programming 0:1
-2 Analysis Systems Programming 3:0 Lab Lab 0:1
4:0 4:0 4:0 3:0 0:1

(25 H11 H12 H13 H14 H15 H16 H17 H18 H19
Engineering Physics Chemistry English Basics of M & | Basics of EE Physics Lab Chemistry Lab Engineering
Mathematics 3:0 3:0 3:0 CE and ECE 0:1 0:1 Graphics 0:2
-1 4:0 4:0 4:0
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B.E. Degree (EEE) Third Semester 2009-2010

THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI — 625 015

B.E Degree (Electrical and Electronics Engg. ) Program

SUBJECTS OF STUDY
(For the candidates admitted from 2008-2009 onwards)
THIRD SEMESTER

Subject | Name of the subject Category No. of Hours | credits
code / Week
L T P
THEORY
E 31 Engineering Mathematics 111 BS 4 - - 4
E 32 Electro magnetics DC 3 1 - 4
E 33 DC Machines and Transformers DC 3 1 - 4
E 34 Digital systems DC 3 - - 3
E 35 Data Structures ES 3 - - 3
E 36 Control Systems DC 3 1 - 4
PRACTICAL
E 37 Digital systems Lab. DC - - 1
E 38 DC Machines and Transformers Lab. DC - - 1
Total 19 3 4 24
BS : Basic Science

HSS
ES
DC

L
T
P

Note:

1 Hour Lecture/Tutorial is equivalent to 1 credit

: Humanities and Social Science
: Engineering Science
: Department core

. Lecture
: Tutorial
: Practical

2/3 Hours Practical is equivalent to 1 credit
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THIAGARAJAR COLLEGE OF ENGINEERING: MADURAI — 625 015
B.E Degree (Electrical and Electronics Engg.) Program

SCHEME OF EXAMINATIONS
(For the candidates admitted from 2008-2009 onwards)

THIRD SEMESTER

S.No | Sub. Name of the Duratio Marks Minimum  Marks
code subject n of for Pass
Termin | Continuous | Termin | Max. | Terminal | Total
al Assessment al Marks Exam
Exam. |~ Exam
in Hrs. *
THEORY
1 E31 | Engineering 3 50 50 100 25 50
Mathematics 111
E32 | Electro magnetics 3 50 50 100 25 50
E33 | DC Machines and 3 50 50 100 25 50
Transformers
4 E34 | Digital systems 3 50 50 100 25 50
5 E35 | Data Structures 3 50 50 100 25 50
6 E36 | Control Systems 3 50 50 100 25 50
PRACTICAL
7 E37 | Digital systems 3 50 50 100 25 50
Lab.
8 E38 | DC Machines and 3 50 50 100 25 50
Transformers Lab.

* CA evaluation pattern will differ from subject to subject 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
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E31 Engineering Mathematics 111 4:0
Preamble:

An engineering student needs to have some basic mathematical tools and
techniques. This emphasizes the development of rigorous logical thinking and
analytical skills of the student and appraises him the complete procedure for
solving different kinds of problems that occur in engineering. Based on this the
course aims at giving the adequate exposure in the theory and applications of
Fourier series, Fourier Transforms, PDE’s and BVP

Program Outcomes addressed

a. Graduates will demonstrate knowledge of mathematics, science and
engineering.

b. Graduates will demonstrate an ability to identify, formulate and solve
engineering problems.

j. Graduate will develop confidence for self education and ability for life-long

learning.

Competencies

1. Express the periodic functions arising in the study of engineering problems as
Fourier series of Sines and Cosines.
Find the Fourier series for the typical waveforms.
Find the Fourier series for discrete data using Harmonic Analysis.
To study some of the well-known integral transforms (like Fourier, Fourier
Sine and Cosine) and properties.

5. Formulate simple Engineering problems as Partial Differential Equations and
state the boundary conditions.

6. Solve Partial Differential Equations, linear, nonlinear, homogeneous and non-
homogeneous, by various methods.

7. Solve the standard Partial Differential Equations arising in engineering
problems like Wave equation, Heat flow equation (one dimensional and two
dimensional, Cartesian and polar coordinates) by Fourier series.

Assessment Pattern

Bloom’s Category | Test 1 | Test 2 | End-semester
examination

1 | Remember 10 10 0

2 | Understand 30 30 30

3 | Apply 60 60 70

4 | Analyze

5 | Evaluate

6 | Create

Board of studies Meeting 13.06.2009 3



B.E. Degree (EEE) Third Semester 2009-2010

Course level Learning Objectives

Remember
Define Periodic function?

Show that f(x)= x? is an odd function?

State the Fourier Series for the function f(x) in the interval (1, 3)?

1
2
3
4. ldentify the Kernel for Fourier Cosine and Sine Transforms?
5. State Parsevals ldentity?

6. State Convolution Theorem?

Understand

1. Distinguish between Odd and Even functions?

cosnx
n2

2 0
2. Use the Fourier series expansion of X2 = ? + 42 (_1)n , — W< X<LT
1

1
to predict the value of Z—Z?
n

Discuss harmonic analysis?

Discuss Fourier Series in Complex form?

5. Interpret the result F[f (ax)] = 1 F(Ej i
a a

Interpret the usage of Parsevals theorem?

Discuss the two methods of forming partial differential equations.

2
= X2y by direct integration?

8. Discuss the solution of

9. Discuss the working rule of solving the Lagrange’s linear equation?
10. Discuss the working rule of solving f(p,q)=0?

11. Discuss the working rule of solving f(z,p,q)=07?
Apply

XZ

2,2 I
1. Find the Fourier transform of € ** . Hence prove that e 2 is self reciprocal

with respect to Fourier transforms and (i) Find the Fourier Cosine transform of

=X

€ 2
2. Solve the equation z*(p*+q® +1) =c® where c is a constant?

3. Obtain the first three harmonics in the Fourier series expansion in (0,12) for
the function y=f(x) defined by the table given below:
X: 0 1 2 3 4 5 6 7 8 9 10 11
¥:1.8 1.1 0.3 0.1 05 15 216 1.88 125 1.30 1.76 2

4. Find the Fourier transform of f(x), if f(X) ={l—|X|, for|x| <1andO, for|x| > 1}

Board of studies Meeting 13.06.2009 4
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Syllabus

Fourier Series: Dirichlet’s conditions, General Fourier Series, Half range Sine and
Cosine series, Parse Val's ldentity, Harmonic Analysis, Complex form of Fourier
Series, Fourier Transformation: Fourier Integral Theorem, Fourier Transform,
Fourier Sine and Cosine Transforms, Convolution Theorem, properties, Parseval’s
Identity .Partial Differential Equations: Formation, Solution of standard types of
first order equations, Lagrange’s linear equation, Linear partial differential
equations of second and higher order with constant coefficient. Boundary Value
Problem: Classification of Second Order linear partial differential equations, One-
dimensional Wave equation, One dimensional heat equation, Solution by Fourier
Series, Boundary Value Problem (contd.): Steady State Solution of two
dimensional heat equation in Cartesian Co-ordinates, Laplace equation in Polar

Co-ordinates, Solution by Fourier Series method.

Text Book
B.S. Grewal: Higher Engineering Mathematics, 39" Edn. , Khanna Publishers, New

Delhi, 2007.

References

1. Lecture Notes by the faculty of Department of Mathematics, TCE ,Madurai.

2. Veerarajan .T: Engineering Mathematics, 3" Edition. , Tata McGraw Hill,
NewDelhi, 2004

3. Kandasamy. P, Thilagavathy.k and Gunavathy.K “Engineering Mathematics”
Fourth Revised Edition, S.Chand& Co., New Delhi.2000.

4. Venkatraman M.K., Engineering Mathematics (Vol Il), National Publishing

Chennai.

Course contents and Lecture Schedule

No. | Topic No. Of
Lectures

1. | Fourier Series

1.1 | Dirichlet’s conditions, General Fourier Series 3
1.2 | Half range Sine and Cosine series 3
1.3 | Parse Val’s ldentity 1
1.4 | Harmonic Analysis 2
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1.5 | Complex form of Fourier Series 2
2. Fourier Transformation

2.1 | Fourier Integral Theorem, Fourier Transform 2
2.2 | Fourier Sine and Cosine Transforms 2
2.3 | Convolution Theorem 1
2.4 | Properties, Parseval’s Identity 2
2.5 | Discrete Fourier Transform, Discrete time Fourier 2

Transform

3 Partial Differential Equations

3.1 | Formation 2
3.2 | Solution of standard types of first order equations 3
3.3 | Lagrange’s linear equation 2
3.4 | Linear partial differential equations of second and higher 3

order with constant coefficient

4 Boundary Value Problems

4.1 | Classification of Second Order linear partial differential 1
equations

4.2 | One-dimensional Wave equation, Solution by Fourier Series 4

4.3 | One dimensional heat equation, Solution by Fourier Series 4

4.4 | Steady State Solution of two dimensional heat equation in 4

Cartesian Co-ordinates, Solution by Fourier Series

4.5 | Laplace equation in Polar Co-ordinates, Solution by Fourier 4
Series

Course Designers

1. V.Mohan vmohan@tce.edu

N. Kannan nkmat@tce.edu

2
3. N. Chitra ncmat@tce.edu
4

M.Sivanandha Saraswathy sivanandha@tce.edu
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E32 Electromagnetics 3:1

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
capacitance, Inductance, magnetic/conducting/Insulating materials and its

boundary conditions. Force and Torque produced by the Electromagnetic Fields.

After completing this course, student can
¢ Understand the concept of Electric & Magnetic fields and their effects.
e Perform calculation.

e Study application in various electrical systems.

Program Outcomes addressed

After studying this course students can:

a. demonstrate knowledge of mathematics, Science and engineering relevant to
Electromagnetic fields.

b. demonstrate an ability to identify, formulate and solve Electromagnetic field
problems.

d. demonstrate an ability to design a capacitors, Inductors, dielectric circuits for

cables and magnetic circuits fir Transformer and Electric machines

k. participate and succeed in competitive examinations.

Competencies

1. Visualize, sketch, model and compute the static electric field distribution

resulting from a set of static charges in vacuum, conductors and dielectrics.

2. Visualize, sketch, model and compute the static magnetic field distribution

resulting from a set of current densities in vacuum and magnetic materials.

3. Visualize, sketch and compute the static and dynamic electromagnetic field

distribution in transformers, dc machines and ac machines.

4. Select and apply dielectric, magnetic and conducting materials to meet the
circuit requirements of basic electric components such as capacitors,

inductors, resistors and transformers.

5. Model and analyze capacitors, cables and transmission lines.
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Assessment Pattern

Bloom’s Category Test 1 Test 2 End-semester
examination
1 Remember 20 20 0
2 Understand 30 30 20
3 | Apply 40 40 60
4 | Analyze 10 10 20
5 Evaluate
6 Create

Course level Learning Objectives

Understand

10.

11.

12.

13

14.

Draw the sketch of electric field and equipotential surface for a point charge.
Distinguish electric and magnetic dipoles.

Estimate the total electric flux density at the origin due to point charge of 100
HC at (2,3,-5) and an infinite line charge with a density of 20pC/mt. at x=4
Discuss the continuity equation of current with respect to skin effect in the
conductors.

Is a field produced by a current carrying conductor is rotational or
irrotational?

Predict the causes for the field to refract or reflect at the interface of different
mediums.

Compare and contrast polarization and magnetization.

Compare electric and magnetic potentials.

Classify the magnetic materials according to magnetization of dipoles.

Explain the concept of images in finding capacitance between a transmission
line and ground.

lllustrate the concept of calculating the mutual inductance between
transmission line conductors.

Explain the concept of emf induced in an AC machine using Maxwell’'s

equation?

.At the interface of two different dielectrics only tangential component of

electric field and normal component of electric flux density exists. Why?
Summarize the Maxwell’s equation both in point form and integral form for

static and dynamic fields?
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15.

16.
17.

18.

B.E. Degree (EEE) Third Semester 2009-2010

In a parallel plate capacitor to increase the energy stored in dielectrics for the
same applied voltage, what changes have to be made in the capacitor design?
Explain the reasons for using multiple dielectrics in a cable?

Summarize and support with equations that the principles which apply to
conductors in electrostatic fields.

What the force produced by a square loop of current carrying conductor in a

uniform magnetic field.

Apply

10.

11.

12.

13.

14.

Show that electric filed between capacitor plates is given by ps/€o; Volts/mt.
Derive an expression for dynamically induced emf using Maxwell’s equation
for a DC machine?

Show that the net electric force produced by set of charges (point, line,
surface) in vacuum obeys superposition principle?

Calculate the electric potential at (2, 0, 4) due to an infinite line with a charge
density of 20 nC/M placed along Z axis?

Calculate the magnetic flux density at (5, O, 3) due to a finite line of 10 M
along z axis and carrying current of 5 Amps in z direction?

Derive an expression to find the torque experienced by a square current
carrying loop in a uniform magnetic field?

Derive an expression for finding diffusion when the conductor is exposed to
electromagnetic fields?

Estimate the force experienced by an armature conductor of 1 M. length
carrying current of 10 Amps in Z direction in an uniform magnetic field of B =
10 (ax + 2 ay); mT

Estimate the change in capacitance when the separation between
transmission lines is increased twice for the same charge densities.

Find the area of the curved surface of a right circular cylinder of radius r and
height h using cylindrical coordinates?

Find the internal inductance per unit length of a cylindrical conductor of radius
a using the energy integral?

A square cross section air core toroid hasrl =5cm, r2 =7 cm, a = 1.5 cm
and 700 turns. If the inductance is 495 pH, find the turns in toroid using exact
and approximate relationships?

What voltage is developed by a Faraday’s disk generator with the meter
connections at r1= 1mm and r2 = 100 mm, when the disk turns at 500 r.p.m.
in flux density of 0.8 T?

A dipole for which p = 10 €, a,, C.M. is located at the origin. What is the

equation of the surface on which E,=0 but E # 0?
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15. Determine displacement current and conduction current flowing through the
capacitor C connected to an AC source with v=V,, sinwt through a conducting
wire?

16. Determine both sides of divergence theorem for the field D = 2 xy ax + X2 ay;
c/m? and the rectangular parallelepiped formed by the planes x =0 and 1, y =
0 and 2 and z = 0 and 37

17.Calculate H at a point midway between the two similar circular current loops

of radius 3 M. and | = 20 amps are in parallel planes?

Analysis

1. A conductor of substantial thickness has a surface charge density of ps.
Assuming that W = 0 within the conductor. Show that D = £ ps just outside
the conductor by constructing a small special Gaussian surface?

2. A parallel plate capacitor has free space as the dielectric and a separation of
d. Without disturbing the charge Q, the plates are moved close together to
d/2, with a dielectric of €, = 3 completely filling the space between the plates.
What changes occur in D, E, V, C and Wg?

3. Two finite current sheets with density k, are parallel and have their currents in
opposite direction. Is the force repulsion or attraction? Justify your answer
with sketches of magnetic flux line and calculating force per unit area on the
sheets?

4. In a DC machine, if the air gap length is reduced for the same machine rating,

what happens to the exciting current requirement?

Board of studies Meeting 13.06.2009 10



Concept Map

B.E. Degree (EEE) Third Semester 2009-2010

Electric
charges

|

produce

Dilferent coordinake
systems & is modelad

WECIIr operators

«+ usang
11 /
in VBCCET in conduectors

Is characterized

1= characterized
by by
Electric forcs, elactric flux, Conductian,
electric flum density

electric patential,
electrical potential gradient
enargy denssty and

conmviecticn currents

current density,
resistivity,

15 characterized
in diglectrics by

Dipsles, polarization,
dielectric constant,

capacitance,

e
N\

Is characterized
in cables B lransmission
lnas by

s characterized

n dislectric-conductor
structures by

snergy stored,
continuity equation distribution of field
otal enargy 1.4 L5
1.3

are calculated
Lsing

¥

Calaumb's Law
and Gauss's Law

Divargence
1.2

densities

produce

Magnatic field
FH

J

= charactesized
in magnatic material

is characterized
In vasum by

| V

Magnetic fu,
magnetic flux density,
magnatic patential,

Magnetic dipoles,
magnetization,
parmaandity,

anergy and
energy density

Torce, orgue
inductance,
enargy stored
2.3

are calcifated
using

v

Blot-Savart's law,
Ampere's law, Curl,
Stakes thearam
21

Current gensities
B

maving charges

Elatramagnetic
flald
L8

& characterized m transformers

by
¥

is characterized by

Maxwall's *
equations

in dc machines
g charactarizagd by

v

Mawing charges,
current, current

B chsrmctiring is characterized

I cabias and
in mukiple
mapnetic matsrigty  TONETisEion lines
by

oy

v !

Refiection &
rafraction at
the interface

Magnetic Pux,
Indisctanca
25

2.4

In ac machines
e charactesized by

v

Inducad amf,
diffusian wave elactromagretic force,
efuations and torgue
3.1 33

Induced emf
alactromagnetic force,
and torgue
3.4

Board of studies Meeting 13.06.2009

11



B.E. Degree (EEE) Third Semester 2009-2010

Syllabus

Electric Fields: Vector Operators and Coordinate Systems, Coulomb's Law;
Gauss's Law and Divergence Theorem; Electric force, electric flux, electric flux
density, electric potential, electrical potential gradient, energy density and total
energy in vacuum; Conduction & convection currents, current density, resistivity
and continuity equation in conductors; Dipoles, polarization, dielectric constant,
capacitance, energy stored, distribution of field in dielectric materials;
Reflection/refraction at the interface in conductor-dielectric structures; Electric

flux and capacitance in cables and transmission lines.

Magnetic Fields: Biot-Savart's law, Ampere's law and Stoke’s theorem;
Magnetic flux, magnetic flux density, magnetic potential, Energy and energy
density in vacuum; Magnetic dipoles, magnetization, permeability, force, torque,
inductance and energy stored; Magnetic flux density and angle of refraction in
multiple magnetic materials; Magnetic flux and inductance in cables and

transmission lines.

Electromagnetic Fields: Maxwell’s and diffusion wave equations; Induced emf
in transformers; Induced emf, electromagnetic force and torque in dc machines;

Induced emf, electromagnetic force and torque in ac machines.

Text Book:
1. William Hayt Jr. and John A. Buck , “Engineering Electromagnetics”, TMH
publishing co. Itd., 7" Edition, 2003.

Reference Books:

1. Joseph A. Edminister , “Theory and problems of Electromagnetics”, Schaum’s
series Mc Graw Hill International Edition, 2" Edition, 1993, Singapore.
K.A.Gangadhar, “ Field theory”, Khanna Publishers, 13™ Edition 1997, N.Delhi
S.P.Seth,” Fundamentals of Electromagnetics”, Wiley Eastern Ltd., 1% Edition,

2002.

Course content and Lecture Schedule

Sl. No. Topic Periods
1. Electric Fields

1.1 Vector Operators and Coordinate Systems 2
1.2 Coulomb's Law, Gauss's Law and Divergence theorem 3
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1.3 Electric force, electric flux, electric flux density, electric
potential, electrical potential gradient, energy density
and total energy in vacuum

1.4 Conduction & convection currents, current density,
resistivity and continuity equation in conductors

1.5 Dipoles, polarization, dielectric constant, capacitance,
energy stored, distribution of field in dielectric materials

1.6 Reflection/refraction at the interface in conductor-
dielectric structures

1.7 Electric flux and capacitance in cables and transmission
lines

2. Magnetic Fields

2.1 Biot-Savart's law, Ampere's law and Stoke’s theorem

2.2 Magnetic flux, magnetic flux density, magnetic potential,
Energy and energy density in vacuum

2.3 Magnetic dipoles, magnetization, permeability, force,
torque, inductance and energy stored

2.4 Magnetic flux density and angle of refraction in multiple
magnetic materials

2.5 Magnetic flux and inductance in cables and transmission
lines

3. Electromagnetic Fields

3.1 Maxwell’s and diffusion wave equations

3.2 Induced emf in transformers

3.3 Induced emf, electromagnetic force and torque in dc
machines

3.4 Induced emf, electromagnetic force and and torque in ac
machines

Course Designers

1. N. Kamaraj nkeee@tce.edu

2. R. Rajan Prakash r_rajanprakash@tce.edu

3. V.Prakash vpeee@tce.edu;
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E33 DC Machines and Transformers 3:1

Preamble: Electrical drive is the common motive power for driving the wheels of
the industry. Nearly three quarters of total power generated is utilized by the
industry. Electrical drive is superior to other forms of prime movers in terms of
efficiency, control and pollution. Electrical machines can be static or dynamic in
nature. Transformers are static electrical devices used to convert voltage levels
in transmission, distribution and utilities. DC, induction, synchronous and special
machines are dynamic in nature. DC machines have simple operating
characteristics even though they are less preferred today because of several
construction and maintenance issues. They are still the best machines for

controlling.

Programme Outcomes addressed

a. Graduates will demonstrate knowledge of mathematics, science and
engineering.

b. Graduates will demonstrate an ability to identify, formulate and solve
engineering problems.

k. Graduate who can participate and succeed in competitive examinations.

Competencies: At the end of the course the student should be able to

1. Explain the basic principles of electromechanical energy conversion

2. Determine the behavior of multiple excited systems such as synchronous
machines

3. Explain and determine the electro-mechanical, heating, cooling behavior of
rotating machines under different operating and load conditions

4. Determine the performance of DC machines and transformers from the pre-
determined and determined test data

5. Choose from currently commercially available DC machines and transformers

for a given application

Assessment Pattern

Bloom’s Category | Test 1 | Test 2 | End-semester
examination

1 | Remember 10 10 10

2 | Understand 40 40 40

3 | Apply 50 50 50

4 | Analyze

5 | Evaluate

6 | Create
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Course Level Learning Objectives:
Remember
1Define field energy and co-energy
. How transformers classified
. State the advantages of an autotransformer
. Write the emf equation of a dc machine
. What is meant by armature reaction
. Draw the speed torque characteristics of dc series and shunt motor

.Name the various methods of speed control of dc motor

0 N O g b~ WDN

. List the merits and demerits of Swinburne’s test

Understand

1. Enumerate the chief advantages of electric energy over other forms of
energy.

. Derive the emf equation of an alternator

. Deduce an expression for torque in round rotor machines

. Explain the principle of operation of Transformer

. What are the various losses in a dc machine? How they vary with load?

. Derive the condition for maximum efficiency of a transformer.

N o o0~ WODN

. Describe the mechanical construction and electrical characteristics of a
commutator .Explain it’s action.

8. Obtain the equivalent circuit of the transformer from the basic principles.

9. What are the applications of dc series ,shunt and compound motors.

10. Where and why autotransformers are used?

11. Why do all practical energy conversion devices make use of the magnetic
field as a coupling medium rather than an electric field.

12. What is the significance in torque/force derivation in an electro mechanical

energy device.

Apply

1. In an electromagnetic relay the exciting coil has 1000 turns. The cross
sectional area of the core is 25 sq,.cm.The reluctance of the magnetic
circuit may be neglected. Find the coil inductance for an airgap of 1cm.
What is the field energy when the coil carries a current of 2A.

2. Find the number of series turns required for each phase of 50Hz,10 pole
alternator with 90 slots. The winding is to be star connected to give a line

voltage of 11KV. The flux per pole is 0.16 wb.
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3. In a 25 KVA,2000/200 V transformer the iron and the copper losses are
350 and 400 W respectively. Calculate the efficiency on upf at full load and
half full load.

4. A200V shunt motor takes 10A on no load . The stray load loss at aline
current of 100A is 50% of the no load loss. Calculate the efficiency at a
line current of 100 A if armature and field resistances are 0.2 and 100
ohms respectively.

5. A 50 KVA ,2200/110V transformer gave the following test results

OC TEST: 400W,10A,110V(lv side)

SC TEST: 808W,20.5A,90V(hv side)

Compute all the parameters of the equivalent circuit referred to hv side of the

transformer.

Concept Map
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Syllabus:

Principles of Electro mechanical Energy Conversion- Energy in magnetic
systems- Field energy and Coenergy- Multiple excited Magnetic field system-
Forces /torques in systems- Energy conversion via Electric field- Dynamic

equation in Electro mechanical systems

Basic concept in Rotating machines-Elementary machines- Generated Emf-
MMF of distributed AC winding- Rotating magnetic fields- Torques in round Rotor
machines- Losses and efficiency- Rating and loss dissipation- Matching

characteristics of machines and loads

Transformers- Transformer construction and principle- Ideal Transformer-
Transformer on no load &load- Equivalent circuit of Transformer- Losses,
efficiency and regulation- Auto transformer and three phase transformer- Parallel

operation of Transformers

Dc machines- Emf and torque- Circuit model-Armature reaction- commutation-
Characteristics of generators and Motors- Speed control of dc motors- DC

machine application

Testing of DC machines and Transformers- OC &SC test on transformers-
Sumpner’s test- Swinburne’s test- Heat run test- Hopkinson’s test- Testing

standards

TEXT BOOKS:

1. D.P.Kothari & I.J.Nagrath, “ Electrical Machines”, Tata-McGrawhill, Newdelhi,
3" Edition, 2004

2. R.K.Rajput, “ Electrical Technology”, Laxmi Publications, 3" edition, 2005.
Reference Books:
1. Vincent Del Toro, “Electro-mechanical Energy Conversion”, PHI, 1989

2.Gupta J B ,"Theory and performance of Electrical Machines” ,Katson 1987 7"
edition

References :
1. Vincent Deldoro ,*“ Electyromechanical Energy Conversion ” PHI 111 edition,
2.Gupta.J.B,”Theory of Performances of Electrical Machines’ Katson, 7™ Edition,

1987
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Course contents and Lecture Schedule

No. | Topic No. of
Lectures
1 Principles of Electro mechanical Energy
Conversion
1.1 Energy in magnetic systems 2
1.2 Field energy and Coenergy 1
1.3 Multiple excited Magnetic field system 2
1.4 Forces /torques in systems 1
1.5 Energy conversion via Electric field 1
1.6 Dynamic equation in Electro mechanical systems 1
2.0 Basic concept in Rotating machines
2.1 Elementary machines 1
2.2 Generated Emf 1
2.3 MMF of distributed AC winding 1
2.4 Rotating magnetic fields 1
2.5 Torques in round Rotor machines 1
2.6 Losses and efficiency 1
2.7 Rating and loss dissipation 1
2.8 Matching characteristics of machines and loads 1
3.0 | Transformers
3.1 Transformer construction and principle 1
3.2 Ideal Transformer 1
3.3 Transformer on no load &load 1
3.4 Equivalent circuit of Transformer 2
3.5 Losses, efficiency and regulation 2
3.6 Auto transformer and three phase transformer 1
3.7 Parallel operation of Transformers 1
4.0 Dc machines
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4.1 Emf and torque 2
4.2 Circuit model 0.5
. 1
4.3 Armature reaction
. 1
4.4 commutation
4.5 Characteristics of generators and Motors 1
4.6 Speed control of dc motors 2
. _— 0.5
4.7 DC machine application
5.0 | Testing of DC machines and Transformers
51 OC &SC test on transformers 1
5.2 Sumpner’s test 1
5.3 Swinburne’s test 1
54 Heat run test 1
5.5 Hopkinson’s test 1
5.6 Testing standards 1

Course Designers:
1. V. Ramanathan vreee@tce.edu

2. S. Latha sleee@tce.edu
3. V. Prakash vpeee@tce.edu
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E34 Digital Systems 3:0
Preamble: The proposed course is offered in the third semester. This course will
be followed by the course Design with PLDs and FPGAs. In designing this course

the following assumptions are made.

= The course aims at design of combinational and sequential functions at gate
level and simulate and verify their functionality using the Hardware

Description Language (Verilog)
= No reference will be made to any technology or logic family.

= No hardware aspects (voltages, currents, noise margins, transients etc.) other

than the delay time would be considered in designing logic functions.

= As SSls and MSIs are not in use any more, no reference needs to be made to

these ICs.

= This course will be followed by another course which will deal with technology
and electrical behavior of modern logic devices, design of general digital
system at RTL level, functional verification using test benches in Verilog,
synthesizing into a circuit with desired functionality, mapping into a selected
CPLD or FPGA, verifying the timing performance, and generating the final

configuration file.

Program Outcomes addressed

a. Graduates will demonstrate knowledge of mathematics, science and
engineering.

d. Graduates will demonstrate an ability to design a system, component or
process as per needs and specifications.

f. Graduate will demonstrate skills to use modern engineering tools, softwares

and equipment to analyze problems.

Competencies
1. Determine the functional behavior and timing performance of a given

combinational circuit.

2. Determine the functional behavior and timing performance of a given

sequential circuit using state diagrams, timing diagrams, and PS-NS-O tables.

3. Determine the behavior of a given digital circuit with regard to hazards,

asynchronous inputs, and output races.

4. Design digital circuits to perform specified combinational and sequential

functions.
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Describe, simulate and test combinational and sequential logic, and finite

state machines in Verilog through behavioral, data flow and structural models.

Assessment Pattern

Bloom’s Category | Test 1 | Test 2 | End-semester
examination

1 | Remember 10 10 0

2 | Understand 20 20 10
3 | Apply 40 20 20
4 | Analyze 30 20 20
5 | Evaluate 0 10 10
6 | Create 0 20 40

Course Level Learning Objectives

Understand

1. Differentiate between a truth table and an excitation table

2. Differentiate between a combinational circuit and a sequential circuit

Apply

1.

Design a logic circuit for a children's math toy to teach number theory. A
child enters two numbers, each from 0 to 20. The indicator light should be on

if the two numbers are equal or if the first number is greater.

2. Design an elevator controller for a building that has four floors. There are four
buttons in the elevator, one for each floor. As people enter the elevator, the
buttons are being pushed. Design a circuit that determines which floor it
should go next when the doors are closed.

Analyze

1. Analyze the circuit shown in the figure by constructing a timing diagram.

R D= QJ
s ( g
C

2. Explain why unused states generate don’t-care terms when translating a state
table to a transition table? Illustrate your response with a sample state table.

3. Explain why J-K flip-flops produce more don’'t-care terms than the other flip-
flop types, even when all of the states are specified.

4. Analyze the circuit shown in the figure by obtaining its timing diagram. Start

the timing diagram at state 1.
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Create
1. Develop two different solutions for an ALU to detect whether the input word is
a palindrome or not. A palindrome has bits reading from left to right being
the same as the bits reading from right to left. Hence 1001 is a palindrome
but 1011 is not. Another example is ABCCBA. To test for a palindrome for
ABCCBA, you compare the most significant bit with the least significant bit,
e.g. A with A. Then you compare the next most significant bit with the next
least significant bit, e.g. (B with B), etc. Implement the design using Verilog.
2. An arithmetic logic unit, or ALU, is an essential component of computing
systems, providing the combinational logic needed to implement commonly
used arithmetic functions. In this exercise you will design a 32-bit (that is,
the design will cater for numbers represented with 32-bits) ALU. The ALU is
to provide options (i.e. instructions) for ADD, SUBTRACT and also bitwise
operations for AND and OR. The number formats used are to be 2's
complement.
The ALU is to input:
e Two 32-bit numbers A and B.
e Two single bit lines used to indicate which operation is required.
It is to output:

e A single 32-bit result Y.

e Flags (i.e. single bits) for overflow, zero, and sign of Y. The overflow
flag should indicate whether the last ADD or SUBTRACT produced a 2's
complement overflow. The zero flag is true if Y is all zeros, and the
sign flag indicates whether Y is positive (denoted by a zero) or
negative (denoted by a one) in the 2's complement sense.

The input/output lines of the design MUST be named as follows:

e A<O0:31> and B<0:31> where bit 31 is the least significant.

e Y<0:31> where bit 31 is again the least significant.

e OV, ZR and SN for the overflow, zero and sign bits.

e SO and S1 for the operation select lines. These lines are coded as

follows:

o AddAtoB:S0=0,S1=0
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0 Subtract AfromB:S0=0,S1=1

o Bitwise ANDAandB :S0=1,S1=0

0o BitwiseORAandB:S0=1,S1=1
Determine the functional correctness of your design, by determining the
maximum propagation delay of the circuit.
Design a Mealy sequential machine that will detect the following input
sequences x = 01101 or 01111. If input sequence x=01101 is met, cause z1
= 1. If x = 01111, cause z2 = 1. Each input sequence may overlap with itself
or other sequence. Document the whole procedure.
Design two different finite state machines that act as a 3 bit parity generator.
For every 3 bits that are observed on the input ‘w’ during 3 consecutive
cycles, the FSM generates the parity bit p=1 if and only if the number of 1’s in
the 3 bit sequence is odd. Verify using timing diagrams. (Use suitable
assumptions)
A two bit counter has two control lines s1 sO. Its function is described in the
table below. Two positive edge triggered flip flops A and B are used to

implement this counter. A is the most significant bit of a count.

s1s0 Function

00 Unchanged

01 Count up

10 Count down

00 Clear (Synchronous)

a. Sketch the state diagram. Label each state with A(t)B(t) = 00,01,10,11
respectively.

b. Carefully draw the waveforms for A and B for the given initial values

clock J
59 4

S

|

c. Flip-flop A is a JK flip flop; B is a D flip flop. Derive input equations for the

two flip flops.

5. Design a special hardware comparator that would keep track of the maximum

and minimum of a series of numbers. The numbers are presented to the
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hardware one at a time beginning with the count of numbers followed by the
numbers themselves.

Evaluate

1. Design a synchronous circuit that has a single input variable and single
output variable. The input data are received serially. The output Z is to
change only when three consecutive input bits have the same value. Decide

whether a Moore or a Mealy performs better.

2. Design a serial bit pattern detector that will detect the input sequence 01010
in a longer bit string. If the pattern is detected, then cause output Q to be
active high. If a 011 bit pattern occurs within the same serial data string,
cause output P to be active high. If the 011 pattern occurs, cause the state
machine to initialize and start over looking for the 01010 pattern.
Overlapping sequences can occur. Compare the performance of the circuit for

a Moore and Mealy configurations.
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Syllabus

Digital systems process information digital form offering many advantages.
Combination Logic: Boolean Algebra, Logic Expressions and Truth Tables, Logic
Minimization. Combinational Functions: Multiplexing and Demultiplexing,
Verilog description of Multiplexers and Demultiplexers; Encoding and Decoding:
Codes and Verilog description of Encoders and Decoders; Arithmetic Operations:
Adders and Subtractors, Multipliers and Dividers, and Verilog Description of
Arithmetic Operators. Synchronous Sequential Logic: Moore and Melay

Machines, Latches and Flip-Flops, State Diagrams, Timing Diagrams and PSNSO
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Verilog description of Synchronous Sequential

Functions: Storing, Shifting and Counting.

Text Book:
1. Morris Mano: Digital Design, Third Edition, Prentice Hall, 2001

Course Contents and Lecture schedule :

Logic.

No. Topic No. of
Lectures

1 Digital Information Processing

1.1 Advantages of processing information in digital 1
form

1.2 Number systems 1

2. Combinational Logic

2.1 Boolean Algebra 2

2.2 Logic Expressions and Truth Tables 2

2.3 Logic Minimization 2

3. Combinational Functions

3.1 Multiplexing and Demultiplexing

3.1.1 | Multiplexers 0.5

3.1.2 | Demultiplexers 0.5

3.1.3 | Introduction to Verilog and Verilog description 3
of Multiplexers and Demultiplexers

3.2 Encoding and Decoding

3.2.1 | Codes 1

3.2.2 | Encoders 1.5

3.2.3 | Decoders 1.5

3.2.4 | Verilog description of Encoders and Decoders 1

3.3 Arithmetic Operations

3.3.1 | Adders and Subtractors 2

3.3.2 | Multipliers and Dividers 2

3.3.3 | Verilog Description of Arithmetic Operators 2
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4. Synchronous Sequential Logic

4.1 Moore and Melay Machines 1

4.2 Latches and Flip-Flops 2

4.3 State Diagrams, Timing Diagrams and PSNSO 3
Tables

4.4 Verilog description of Synchronous Sequential 2
Logic

5. Sequential Function

5.1 Storing, Shifting and Counting 1

5.2 Registers and their Verilog description 2

5.3 Shift Registers and their Verilog description 3

5.4 Counters and their Verilog description 3

Course Designers:

1. R. Helen rheee@tce.edu

2. P.G.S. Velmurugan pgsvels@tce.edu

3. V.R. Venkata Subramani venthiru@tce.edu
4. K. Hariharan harii74@tce.edu

5.M. Saravanan mseee@tce.edu
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E35 Data Structures 3:0

Program Outcomes addressed

a.

An ability to apply knowledge of engineering, information technology,

mathematics, and science

c. An ability to design a system or component, or process to meet stated

specifications

d. An ability to identify, formulate and solve engineering problems

Competencies

1.

Ability to identify and implement appropriate data structure for a given
application

Comprehend the terms "data abstraction"”, "abstract data type", and "data
structures"”, and how data structures and algorithms have to be blended
carefully to obtain efficient implementations.

Explain the notion of time complexity and the asymptotic notions of "Big Oh"

with non-trivial examples.

Explain the difference between worst case complexity and best case
complexity. Justify with an example algorithm for each of the complexities:
o(n), O(n*2), O(n*3), O(2**n), O(n log n), O(n*2 log n),0(log n), O(log log
n), O(sqrt(n)).

Identify all the trade-offs involved in choosing static versus dynamic data
structures
In the context of searching, identify the trade-offs involved in

selecting the most efficient data structure.

In the context of sorting, identify the trade-offs involved in
selecting: (a) bubble-sort (b) insertion sort (c) selection sort

(d) quick sort (e) merge sort (f) heap sort.

Assessment Pattern

Bloom’s Category | Test 1 | Test 2 | End-semester
examination
1 | Remember 30 20 10
2 | Understand 30 20 10
3 | Apply 20 30 30
4 | Analyze 10 20 20
5 | Evaluate 10 10 30
6 | Create 0 0 0
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Course Level Learning Objectives:

Remember

1. What is data structure?

2. List out the areas in which data structures are applied extensively?

3. What are the major data structures used in the following areas: RDBMS,
Network data model and Hierarchical data model?

4. What are the notations used in Evaluation of Arithmetic Expressions using
prefix and postfix forms?

5. List out few of the applications of tree data-structure?

6. List out few of the applications that make use of Multilinked Structures?

7. What is the bucket size, when the overlapping and collision occur at same
time?

8. What are the Collision Resolution Techniques and the methods used in each of
the type?

9. Draw a hash table with open addressing and a size of 9. Use the hash function
"k%9". Insert the keys: 5, 29, 20, 0, 27 and 18 into your table (in that
order).

10.Suppose that an open-address hash table has a capacity of 811 and it
contains 81 elements. What is the table's load factor? (An appoximation is
fine.)

Understand

1. If you are using C language to implement the heterogeneous linked list, what
pointer type will you use?

2. What is the minimum number of queues needed to implement the priority
queue?

3. How many null branches are there in a binary tree with 20 nodes?

4. How many different trees are possible with 10 nodes?

5. What is the condition for balancing to be done in an AVL tree?

6. How do you traverse a given tree using Inorder, Preorder and Postorder
traversals.

7. What is the suitable efficient data structure for constructing a tree?

8. There are 8, 15, 13, 14 nodes were there in 4 different trees. Which of them

could have formed a full binary tree?
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13.

14.

15.
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At what location can you store the node 4 in a given binary tree using array?

o
®

Sort the given values using Quick Sort?

65 |70 |75 |80 |85 60 |55 |50 |45

Classify the Hashing Functions based on the methods by which the key value
is found.

What are the steps to inserting a new item at the head of a linked list? Use
one short English sentence for each step.

Suppose that p is a reference to an IntNode in a linked list, and it is not the
tail node. What are the steps to removing the node after p? Use one short
English sentence for each step.

Write a class definition that could be used to define a node in a doubly linked
list. Include only the instance variables, not the methods. Also write one
sentence to describe a situation when a doubly linked list is appropriate.
Describe a situation where storing items in an array is clearly better than

storing items on a linked list.

16.Describe why it is a bad idea to implement a linked list version a queue which

uses the head of the list as the rear of the queue.

Apply

1.

Convert the expression ((A +B) * C - (D - E) ™ (F + G)) to equivalent Prefix

and Postfix notations.

Draw the B-tree of order 3 created by inserting the following data arriving in

sequence - 922467 118224516 192078
Draw a binary Tree for the expression : A*B-(C+D)*(P/Q)
Is a Linked List a linear or non-linear data structure?

Suppose we are using the usual IntNode class (with instance variables called

data and link). Your program is using an IntNode variable called head to refer

Board of studies Meeting 13.06.2009 29



B.E. Degree (EEE) Third Semester 2009-2010

to the first node of a linked list (or head is null for the empty list). Write a few

lines of C++ code that will print all the double numbers on the list?

Suppose we are using the usual IntNode class (with instance variables called
data and link), and that locate is referring to a node in a linked list. Write an
assignment statement that will make locate refer to the next node in the list
(if there is one). If there is no next node, then your assignment statement

should set locate to null.

Suppose that p, g, and r are all references to nodes in a linked list with 15
nodes. The variable p refers to the first node, g refers to the 8th node, and r
refers to the last node. Write a few lines of code that will make a new copy of
the list. Your code should set THREE new variables called x, y, and z so that:
X refers to the first node of the copy, y refers to the 8th node of the copy, and
z refers to the last node of the copy. Your code may NOT contain any loops,

but it can use the other IntNode methods.

Analyze

1.

3.

4.

Why is the order of an algorithm generally more important than the speed of
the processor?
Convert each time formula to the best possible big-O notation. Do not include

any spurious constants in your big-O answer.

Time Formula Big-O
10n

2n2

3 times log (base 2) of n

2n2 + 10n

Which of these is the correct big-O expression for 1+2+3+...+n?

A. O(log