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First Semester

Course

Objectives & Outcomes

Code No. PEOS POS L T P C
110101 | Engineering Mathematic$ | | a 3 1 0 3.5
110102 | Engineering Physi¢s Al a 3 0 0 3.0
110103 | Engineering Chemistty 1L a 3 0 0 3.0

Language Elective'| V, VI l, m, n 3 0 0 | 3.0
110105 Basi_cs of_ C*i*vil and Mechanical v |
Engineering 4 0 0 4.0
11L106 C Programming LIV b, d, e, 2 0 2 3.0
11L107 Circuit Theory 1L acd 3 1 0 3.5
110108 | Engineering Physics Laboratéry | 11l a 0 0 2 1.0
110109 Engineering Chemistry Laboratdry | ||| a 0 0 2 1.0
Total | 21 2 6 | 25.0
Second Semester
Code No. Course Objectives & Outcomes L T P c
PEOs POs
110201 | Engineering Mathematics'l| [ a 3 1 0 3.5
110202 | Environmental Science 1l | 3 10| 0] 30
Language Electivel V., VI [,m,n 3 1 0 3.5
11L204 | Materials Science 1,111 a 3101030
11L205 Principles of Electrical Engineering | 1,1l a, c, 3 0 0 3.0
11L206 Analog Electronics | I a, h,i 2 0 2 3.0
11L207 Networks and Transmission Lines | L,llI a f,gh 3 0 0 3.0
110208 Engineering Graphiés v a, h 2 0 2 3.0
11L.209 Workshop Practice v a, h 0 0 2 1.0
Total | 22 2 6 | 26.0
"Common for all branches of B.E./B.Tech

YCommon to all kanches of B.E./B.Tecl{Continuous Assessment)

™ Common for all branches of B.E./B.Tech except AE & CE

ECE, EIE, ME, BT & TT (I Semester); CSE, EEE, FT, IT & TT (Il Semester)
#Common for AE, CE, CSE, ECE & EIE (I Semester); EEE, ME, BT, FT, IT &ITSemester)

*Common to

ECE,CSE,EEE,EIE &IT

$ Common for EEE, ME, BT, FT, IT & TT (I Semester); AE, CE, CSE, ECE & EIE (Il Semester)
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Third Semester
Code No. Course Objectives & Outcomes | L T P C
PEOs POs
110301 | Engineering Mathematics TlI I a 3 1 0 3.5
11L302 Data Structures \ b,cd 3 0 0 3.0
11L303 Signals and Systems LILIV a,g,h,i,j 3 1 0 3.5
11L304 Analog Electronics I 1l a,c,h 3 1 0 3.5
111305 Integrated Circuits LI a,ck 3 1 0 35
11L306 Digital Electronics &VHDL 1l c,d,f.g.k 3 1 0 3.5
11L307 Data Structures Laboratory v b.j 0 0 3 15
111308 éﬂiﬁfﬁ:&fgt‘;ﬁ;”d Integred Ll ac,h o| o] 3| 15
111309 E;%'g’;;gf;tm”'csg‘ VHDL Ll a,dfi ol ol 3|15
Total | 18 5 9 25.0
Fourth Semester
Course Obijectives & Outcomes | L T P C
Code No.
PEOs POs
111401 Probability and Random Process I a 3 1 0 3.5
111402 Digital Signal Processing LILIV a,c,g,h,i 3 1 0 3.5
11L403 Analog Communication LILIV a,j,k 3 1 0 3.5
111404 Microprocessors 1,1V a,d, 3 0 0 3.0
111405 CMOS VLSI Design 1] af,g.k 3 0 0 3.0
11L406 Control Systems 1L ac,fk 3 1 0 3.5
11L407 Digital Signal Processing Laboratory| I,11,1V a,c,h 0 0 3 1.5
111408 Communication Systenmsaboratory | LI,V a,f,g.k 0 0 3 1.5
111409 Microprocessot.aboratory LIV d,ef 0 0 3 1.5
Total | 18 4 9 24.5

*
Common for all branches of B.E./B.Tech except BT and CSE
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Fifth Semester
Code No. Course Objectives & Outcomes | L T P C
PEOs POs

11L501 Digital Communication I a,f,g,h,i 3 1 0 3.5
11L502 Measurements and Instrumentation i a,d,f,g,h 3 0 0 3.0
11L503 Microcontrollers I,IV a,b,d,e,h 3 0 0 3.0
111504 Embedded Systems IV ad,hk 3 0 0 3.0
11L505 Electromagnetic Fields and Waveguides| I1,IV af,g,hk 3 1 0 35
Elective | 3 0 0 3.0

11L507 Digital Communication Laboratory I a,f,g,h,i 0 0 3 15
11L508 LM:baosrL;rt(ca)rrr;ents and Instrumentation m adfgk 0 0 3 15
111509 Microcontrollers Laboratory 1,1V a,b,d,e,h 0 0 3 1.5
11L510 Technical Seminar | V., VI k,I,m,n 0 0 0 1.0
Total | 18 | 2 9 [245

Sixth Semester
Code No. Course Objectives & Outcomes | L T P C
PEOs POs

11L601 Digital ImageProcessing 1L a,fg,h,k 3 1 0 3.5
111602 Computer Networks v a,b,ef,g 3 0 0 3.0
111603 Microwave and Radar Engineering LV a,f,g,h,k 3 1 0 3.5
11L604 RF System \% a,h 3 0 0 3.0
111605 System Design with FPGA 1l a,b,d,e,h 3 1 0 3.5
Elective IF 0 0 0 3.0

11L607 Digital Image Processing Laboratory 11 a,f,g,h,k 0 0 3 1.5
111608 Computer Networks Laboratory v a,b,e,f,g 0 0 3 1.5
11L609 Technical Seminar I V., VI k,I,m,n 0 0 0 1.0
Total | 15 | 3 6 | 235

IMinimum credits to be earned. The maximum number of credits
depending upon the elective opted.

as well as the total number of L T P hours may vary
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Seventh Semester
Code No. Course Objectives & Outcomes| L T P C
PEOs POs
110701 | Engineering Economits VI I, m 3 0 0 3.0
11L702 ASIC Design I a,b,d,eh 3 0 0 3.0
11L703 Optical Communication Il a,f,g,h,i 3 0 0 3.0
11L704 Antenna and Wave Propagation I a,fg,hk 3 1 0 3.5
Elective 1P 3 0 0 3.0
Elective \2 310 0 3.0
11L707 RF, Microwave And Optical Communicatiorn LIl afg.hi 0 0 3 15
Laboratory
11L708 VLSI andASIC Laboratory 1] a,b,d,e,h 0 0 3 1.5
11L709 Project Work Phase | V., VI j.k,m,n 0 0 0 3.0
Total | 18 | 1 6 | 247
Eighth Semester
Code No. Course Objectives & Outcomes| L T P C
PEOs POs
110801 | Professional Ethi¢s V., VI [, m 2 0 0 2.0
Elective \# 310 0 3.0
Elective VP 310 0 3.0
11L804 | project Work Phase I V,VI j km,n 0| 0| 0] 120
Total | 8 0 0 | 20.?

* Common for all branches of B.E./B.Tech
2 Minimum credits to be earned. The maximum number of credits as well as the total number of L T P hours may vary
depend ing upon the electives chosen.
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LANGUAGE ELECTIVES

Language Elective |

11010B
11010C

Basic English |
Communicative English

Language Elective Il

11020B
11020C
11020G
110203

11020F
11020H

Basic English Il

Advanced Commuicative English
German

Japanese

French

Hindi

DISCIPLINE ELECTIVES

11L001
11L002
11L003
111004
11L005
11L006
11L007
11L008
11L009
11L010
11L011
11L012
11L013
11L014
11L015
11L016
11L017
11L018
11L019
11L020
11L021
11L022
11L023
11L024
11L025
11L026
11L027
11L028
11L029

Embedded Procsers and Netwdxs
Medical Electroits Instrumentation
Mobile Communication and Networks
Applied Numerical Methods

Consumer Electronics

Automotive Electronics

Virtual Instrumentation

Satellite Communication

Statistical Theory of Communication
Advanced Digital Signal Processing
Telecommunication Switching Systems
Computer Architecture

Medical Image Processing

Wireless AdHoc Networks and Security

Electromagnetic Interference and Compatibility

Nano Electronics

RF MEMS

Soft Compuiting

High Speed Networks

Wireless Networks

Mobile Computing

Machine Vision

Creativity and Innovations
Electronic Product Design
Organisational behaviour and Management
Robotics

Concepts of Engineering design
Neural and Fuzzy Systems
RFID and Biometrics

PHYSICS ELECTIVES

1100PA

1100PB

1100PC

Nano Science and Technology
Laser Technology
Electro-Optic Materials
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1100PD Vacuum Science and Deposition Techniques 3 0 3.0
1100PE Semi conducting materials and Devices 3 0 0 3.0
CHEMISTRY ELECTIVES
1100YA Polymer Chemistry and Processing 3 0 0 3.0
1100YB Energy Storing Devices and Fuel Cells 3 0 0 3.0
1100YC Chemistry of Nanomaterials 3 0 0 3.0
1100YD Corrosion Science and Engineering 3 0 0 3.0
ENTREPRENUERSHIP ELECTIV ES*
110001 Entrepreneurship Development | 3 0 0 3.0
110002 Entrepreneurship Development II 3 0 0 3.0
ONE CREDIT COURSES'
11LOXA RF ID - - - 1.0
11L0XB Sensor Networks - - - 1.0
11LOXC Nano Engineering - - - 1.0
11LOXD NS2/QualnetDpnet - - - 1.0
11LOXE Biometrics - - - 1.0
11LOXF Embedded Solutions Engineering - - - 1.0
11L0XG IE3D Software - - - 1.0
11L0XH ARM CORTEX-MO+ Processor

Architecture and Programming - - - 1.0
11LOXI PLC and SCADA Programming - - - 1.0
SPECIAL COURSES
11LO0RA Pattern Recognition arl Techniques - - - 3.0
11L0RB Bio signal Processing - - - 3.0

$ Entreprenuership electives will be offered only during V and VI semesters
UPre-requisite: Entrepreneurship Development |
" Classes to be conducted for 20 hours duration
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110101 ENGINEERING MATHEMATICS -I
(Common to all Branches)
310 35
Objective(s)
1 Acquire knowledge imtmatrix theory, a part of linear algebra, which has wider application in
engineering problems.
1 To make the student knowledgeable in the area of infinite series, their convergence and to solve
first and higher order differential equations using Laplace fioams
Programme Outcome(s)
a. ableto demonstrate basic competence in electronics and communication engineering design and
analysis using applications of mathematics, physics and engineering
Course Outcome(s)
1. Acquire more knowledge in basic concepts afieaering mathematics.
2. Toimprove problem evaluation technique.
3. Choose an appropriate method to solve a practical problem.
Assessment pattern

Bl oomés Ta % 2 Model Semester End
= e (New Version) UiEs= ) sl Examination? | Examination
1 Remember 20 20 20 20
2 Understand 40 40 40 40
3 Apply 30 30 30 30
4 Analyze/ Evaluate 10 10 10 10
5 Create } - - -
Total 100 100 100 100
Remember
1. State Cayley Hamilton theorem.
2. Define Eigen value and Eigen vectors of the matrix.
3. Write the definition of Covergence & Divergence of the sequence.
4. State the necessary & sufficient condition for the differential equation to be exact.
5. Write the Radius of curvature in cartesian coordinates.
6. Define Evolute,Centre of curvature & Circle of curvature.
7. WritethelLeibnet zds form of Il inear equation in y and
8 Write the general form of Eulerdés & Legendre |
9. Define Convolution of two functions.
10. State the existence conditions for Laplace transforms.
Understand
a2 2 Oo
1. Find the eigen values and eigvectors of A —gé 5 10
B 1 30

2 Find the radius of Curvature at ( a,0) on the curvé=a i x°
3. Find the Circle of Curvature of the parabola=Y12x at the point ( 3.6)

2The marks secured in Test | and Il will bengerted to 20 and model examination will be converted to 20.
The remaining 10 marks will be calculated based on assignments. Accordingly, internal assessment will be
calculated for 50 marks.

n
ne
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Solve co$x d—y +y =tanx
dx
Solve y (2xy + &) dx = e dy.
Find evolute of the parabol& x4ay
Solve (F+.4)y=%
Solve (Di 3 Py = x g
Find the Laplace transform of'sin3t

. Find the laplace transform of'eos4t

8 1 1g
Diagonalise the matrix A%L 3 - luu by means of la orthogonal transformation
e -1 3y

al 3 70
Use Cayley Hamilton theorem find inverse of w 2 30.

a2 19
Test the convergence of the serfses+ ﬁ + 3 4 5 .....

46 4.6. 8

Use Convolution theorem findverse Laplace transform ef——
(stD(s+2)

Use method of variation of parameters , solvé+@y = tan 2x

Use Laplace transform solve ¢ 4D + 13) =ésintY=0and DY =0att=0

. X
Test for convergence of the serigq ——
+ X

dy

Use Bernoulfi s equation solve xy (1 + Xy d_ =1
X

Use Leibnit 26(x+]l)—ciizng/a=rezx(e(¢b)2at i on
dx

° e ' (sinv3)

10. Use Laplace Transform to evaluaﬁidt

Analyze / Evaluate

1.

Reduce the quadratic form 8x7x2 +3x -12x, x , -8, X 3 +4x, X, to canonical form by
orthogmal transformation and find the rank, signature, index and the nature.

Reduce 3% +5y2 +32° -2yz+2zx2xy to its canonical form through an orthogonal transformation
and find the rank, ghature, index and the nature

Find the evolute of the cycloid : x =@¢sing) ; y = a(1- cosq)

aa a
Find the circle of curvature off X +\/> a at 6\9"

Di scuss the convergence of the .series 1 |/
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e2 -1 1g
6. Verify CayleyHamilton theorem for A:g- 1 2 - 13 Hence find its inverse
él -1 2 H

7. Using the method of variation of parameters, solvé {B@?)y = tan ax.

1
8. Solve [¥D*+4xD + 2]y =X+ — .
X

y

X
9. Find the envelope of the straight lire +E =1, here a and b are connected by the relatien a

a
= ¢
10. Find the Laplace transform of the following functions
(1). (t+28? (2)sirt2t (3).sin3tcos 2t (4Tos (at+b)

Unit |
Matrices
Characteristic equation eigen values and eigen vectors of a real matiixoperties of eigen values
Cayley Hamilton theoremReduction of a real matrix to a diagonal fer®rthogonal matricesQuadratic
form -Reduction of a quadratic form to a canonical form by orthogonal transforragfitination to
engineering problems.

9 Hours
Unit Il
Series and Differential Calculus
Series Convergences and divergenceomparison testRatio test- Curvaturein Cartesian Coordinates
Centre and radius of curvatureCircle of curvatureé Evolutesi Envelopes application to engineering
problems.

9 Hours
Unit Il
Differential Equation of First Order
Linear differential equation of first ordexactintegrating factorEu |l er 6 s-B e g o e-fndddingd s
application to engineering problems.

9 Hours
Unit IV
Differential Equations of Higher Order
Linear differential equations of second and higher order with constant and variablecoeffiemta ¢ hy 6 s
and Legendr e 6dequationsensethod df ivaridtienrofeparametdrapplicationto engineering
problems.

9 Hours
Unit vV
Laplace Transforms
Laplace Transformconditions for existence(statement onyyansforms of standard functiongproperties
(statement only)} Transforms of derivatives and integraldnitial and Final value theorems (statement
only) - Periodic functions Inverse transforms Convolution theorems(statement ontyfApplications of
Laplace transforms for solving the ordinary differential equations up to second order with constant
coefficientsapgdication to engineering problems.

9 Hours

Total: 45+15 Hours

Text Book(s)

1. B S Grewal .Higher Engineering MathematicKkhanna Publications , New Delhi 2000 .
2. Kreyszig E, Advanced Engineering Mathematic8th Edition, John Wiley and Sons, Inc,

Singapore, 2008.
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Reference(s)

1. Ramana B.V,Higher Engineering Mathematic§ata McGrawHill Publishing Company Ltd,
New Delhi, 2007.

2. Bali N.P and Manish GoyalText book ofEngineering Mathematic3! Edition, Laxmi
Publications (P) Ltd., 2008.

3. Ray Wylie C and Louis Barrett CAdvanced Engineering MathematicEata McGrawHill
Publishing Company Ltd, 2003.

4. Glyn JamesAdvancedEngineering Mathematic8 Edition,Wiley India, 2007

5. Greenberg M.DAdvancedEngineering MathematicsSecond Edition, Pearson Education, Inc.
2002.

110102 ENGINEERING PHYSICS
(Common to all branches) 3003.0
Objective(s)

1 To impart fundamental knowledge in the areas of acoustics, crystallography and new engineering
materials.

1 To apply fundamental knowledge in the area of LASERS and fiber optics

1 To use lhe principles of quantum physics in the respective fields

1 At the end of the course the students are familiar with the basic principles and applications of
physics in various fields.

Program Outcome(s)

a. ableto demonstrate basic competence in electronics @mmunication engineering design and
analysis using applications of mathematics, physics and engineering

Course Outcome(s)
1. Making to learn.
2. Study the working and applications of different types of laser.
3. Understanding the Schrddinger wave equadind scattering of Xays.
4. Utilization of concept of air wedge in determining the thickness of a thin wire.

Assessment Pattern

Bl oombés T, . Model Semester End
SINE (New Version) VeSS TestZ Examination® Examination
1 Remember 25 25 20 20
2 Undestand 25 25 25 25
3 Apply 20 20 20 20
4 Analyze 20 20 20 20
5 Evaluate 10 10 15 15
6 Create - - - -
Total 100 100 100 100
Remember

Give the classifications of sound.
Write a note on loudness.

Define decibel.

What is meant by reverberation tithe
Define magnetostriction effect.

arONE

* The marks secured in Test | and Il will be converted tor2DModel Examination will be converted to
20. The remaining 10 marks will be calculated based on assignments. Accordingly internal assessment will
be calculated for 50 marks.
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Give the classification of crystals.

Define Miller indices.

Define lattice and unit cells.

Mention the applications of -Xay diffraction.

. Write a short note on air wedge.

. List the applications of air wedge method.

. Give theapplications of LASER.

. Give the classification of laser based on refractive index.
. Write a note on holography.

. Draw the block diagram of fiber optic communication system.
. Define the term Compton effect.

. What is the physical significance of wave function?

. What are metallic glasses?

. Write a note on shape memory alloys.

. Mention the merits of nano materials.

. List the advantages of ceramic materials.

Understand

CoNOOA~ALONE

10
11.

12.

How WeberFechner law is formulated?

Explain the characteristics of loudness.

Elucidate the signi€ance of timber.

How the magnetostriction effect is utilized in the production of ultrasonic waves?
What is the importance of reverberation time in the construction of building?
Give the importance of lattice and lattice planes in a crystal.

How do you neasure the-dpacing?

How do you calculate the packing factor of BCC structure?

How air wedge is used in determining the flatness of a thin plate?

. Give the importance of optical pumping in the production of LASER.
. What are the various steps involved indgraphy?

. How can you derive the acceptance angle in fiber?

. Why the wave function is called as probability density?

. Why the wave function is finite inside the potential well?

. Why the patrticle is not escaping through the walls of the well?

. How ceramic mateails are prepared by slip casting technique?

. What are the advantages of hano materials?

Discuss the factors affecting the acoustics of buildings.

Ultrasonic waves are electromagnetic waves. Justify.

Sketch the circuit diagram for piezo electric tator.

How can you determine the velocity of ultrasonic by acoustic grating?
Explain how Miller indices are used in crystal structures?

How do you calculate the packing factor for FCC structure?

Draw the crystal lattice for (110) plane.

Why does air wedgeccur only in the flat glass plates?

Explain the various steps involved in holography techniques.

Discuss the particle in a one dimensional box by considering infinite length of well.
Explain how shape memory alloy change its shape?

How can you prepare nano materials synthesized by sol gel technique?

Analyze/ Evaluate

1.

2
3.
4,
5

Compare magnetostriction and piezlectric method in the production of ultrasonic waves.
Differentiate musical sound and noises.

Compare the packing factor of BCC, FCC and HCP sirast

Distinguish between photography and holography.

Compare slip casting and isostatic pressing.

11
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Unit |

Acoustics and Ultrasonics

Acoustics: Classification of souridcharacteristics of musical souiidoudness Weberi Fechner lawi

decibeli absorption coefficierit reverberatiori reverberationtimé Sabi neés for mul a (gr owth
Factors affecting acoustics of buildings and their remedies. Ultrasonics: Ultrasonic prodiction
magnetostriction piezo electric methods. ApplicationBietermination of velocity of ultrasonic waves

(acoustic grating) SONAR.

The phenomenon of cavitation.

9 Hours
Unit 1l
Crystallography
Crystal Physicstatticei unit celli Bravais lattice$ lattice planes Miller indicesi 6d 6 spacing in cu

lattice i calculation of number of atoms per unit celhtomic radiusi coordination numbef packing
factor for SC, BCC, FCC aHCP structuresX-r ay Di f f r act i lopowdercrgstalenétsod.met ho d
Crystal defects.

9 Hours
Unit Il
Waveoptics
InterferenceAir wedgei theoryi usesi testing of flat surfaces thickness of a thin wirdLASER: Types
of lasersi NdT YAG laseri CO; laseri semiconductor laser (homojunction). Applications: Holograiphy
constructioni reconstructioni uses. Fiber Optics Principle of light transmission through fiber
expression for acceptance angle and numerical apertypes of optical fibers (refractive Index profile,
mode) fiber optic communication system (block diagram only)
Laser gas sensors

9 Hours

Unit IV
Modern Physics
Quantum PhysicsDevelopment of quantum theorly de Broglie waelengthi Sc hr ©di nger 6s wayv
equationi time dependent time independent wave equatiohghysical significancé applicationsi
particle in a box (1d)X-rays Scattering of Xrays i Compton Effecti theory and experimental
verification.
Degenerate and non degenerate.

9 Hours
Unit V
New Engineering Materials
Metallic glassesManufacturingi propertiesi uses.ShapeMemory Alloys: Working principlei shape
memory effecti applications.Nanomaterials Preparation method sol gel techniqué mechanicali
magnetic characteristids uses.Ceramics Manufacturing method$ slip castingi isostatic pressing
thermal and electrical propertiesises.
Carbon nano tubes and applications.

9 Hours

Total: 45 Hours

Textbook(s)

1. V.RajendranEngineering Physicd MH,New Delhi,2011.

2. P. K. Palanisami?hysics for Engineerd/ol. 1, Scitech Pub. (India) Pvt. Ltd., Chennai, 2002.
Reference(s)

1. M. N. Avadhanulu and P. G. Kshirsagak, Textbook of Engineering PhysicS. Chand &
Company Ltd., New Delhi, 2005
S. O. Pillai,Solid State Physic®New Age International Publication, New Delhi, 2006.
V. Rajendran and A. MarikankRhysics | TMH, New Delhi, 2004.
Arthur Beiser Concepts of Modern PhysjcBMH, 2008.
R. K. Gaur ad S. L. GuptaEngineering PhysicDhanpat Rai Publishers, New Delhi, 2006

arLON
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110103 ENGINEERING CHEMISTRY
(Common to all branches)

3003.0
Objective(s)
1 Impartingknowledge orthe principles ofvatercharacterizationtreatment methodsndindustrial
applications.
1 Understading theprinciples and applicatioof electrochemistry and corrosion science.
1 Basic information and application of polymer chemistry, nanotechnology and analytical

techniques.
Program Outcome(s)

a. ableto demonstrate basic competenneelectronics and communication engineering design and
analysis using applications of mathematics, physics and engineering
Course Outcome(s)
1. Understand the chemistry of water and its industrial & domestic application.
2. Utilization of electrochemistrprinciple in corrosion control and industrial application.
3. Understanding the various types of polymers and its industrial application.
4. Applications of nanotechnology and analytical techniques in day to day life.
Assessment Pattern

SNo| ® l(N?—:‘vc\: version) T| Testr | Testn Exal\:q?r?aetlion* Séir:rﬁrt]iilggd
1 Remember 20 20 10 10
2 Understand 20 20 20 20
3 | Apply 30 30 30 30
4 | Analyze 20 20 20 20
5 Evaluate 10 10 20 20
6 Create - - - -
Total 100 100 100 100
Remember

Distinguish between alkaline and non alkaline hardness.
What is meant by priming? How it is prevented?

What is meant by caustic embrittlement?

What is the role of calgon conditioning in water treatment?
What is break point chlorination?

Write the significances of EF series.

Define single electrode potential of an electrode.
Differentiate between electrochemical and electrolytic cells.
What are the advantages of-8; fuel cell?

10. What are reference electrodes?

11. Mention the various factors influencing the rate of csion.
12. State PillingBedworth rule.

13. What are the constituents of water repellant paints?

14. What is pitting corrosion?

CoNoUAWNE

* The marks secured in the Test | and Il will be cotedto 20 and Model Exaimation will be cawerted
to 20. The remaining 1farks will be calculated baset assignments. Accordingly internal assessment
will be calculated for 50 marks
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15. Write any four applications of galvanic series.

16. Differentiate between nanocluster and nanocrystal.

17. List the monomers of nylof6 and nylorll.

18. Define functionality of a monomer.

19. What are the monomers of epoxy resin?

20. Differentiate between addition and condensation polymers.

21. What are auxochromes? Give examples.

22. Give any two applications of IR spectroscopy.

23. StateBeet. amber t 6s | aw.

24. Write any twoapplications of flame photometry.

25. What are the limitations of Beéra mber t 6s | aw?
Understand

1. Soft water is not demineralized water whereas demineralized water is soft ustédy.

2. Why sodium carbonate conditioning is not advisable for high pressilees?o

3. Boiling cannot give protection to water for all timé&eason out.

4. What are the significances of RO method of water treatment?

5. Compare reversible and irreversible cells?

6. Reason out why do the properties of materials change at hanoscale?

7. Why calomelelectrode is called as secondary reference electrode?

8. A steel screw in a brass marine hardware corrodes. Why?

9. What is the action of brine solution on iron rod?

10. Why magnesium element is coupled with underground pipe line?

11. Which is the easier way to contrbrrosion?

12. Lithium battery is the cell of futureustify.

13. Iron corrodes at a faster rate than alumini@ive reason.

14. Differentiate between electro and elctroless platting.

15. How thermoplastics differ from thermosetting plastics?

16. TEFLON is superior to othexddition polymerslustify.

17. Write any two advantages of free radical polymerization.

18. Calculate the degree of freedom of water molecule.

19. Differentiate between AAS and flame photometry.

20. What is the role of thiocyanide solution in the estimation of iron lhyricoetry?

1. A water sample contains 204 mgs of Ca@@d 73 mgs of Mg(HCg). per litre. Calculate the
total hardness in terms of Cagé€quivalence.

2. 100 ml of sample water has hardness equivalent to 12.5ml of 0.08N MG8&loulate hardness in
ppm.

3. What is the single electrode potential of a half cell of zinc electrode dipped in a 0.01M ZnSO
solution at 28C?  Eznz2*=0.763 V, R=8.314 J&Mol!, F= 96500 Coulombs.

4. Calculate the reduction potential of CACu=0.5M at 28C. E°c/?* o= +0.337V.

5. Mention the type of corrosion that takes place when a metal area is covered with water.

6. Bolt and nut made of the same metal is preferred in practice. Why?

7. Caustic embrittlement is stress corrosidustify.

8. Metals which are nearer in electrochemical sasgseferred in practice. Why?

9. What are the disadvantages of NICAD battery?

10. What are the requirements of a good paint?

11. What information can you get from DP?

12. What is degree of polymerization? Calculate the degree of polymerization of polypropylene
havingmolecular weight of 25200.

13. How the functionality of monomer influences the structure of polymer?

14. Mention the commercial applications of epoxy resins.

15. On what basis polyamide is named as NYLON?

16. Why UV spectroscopy is called as electronic spectra?

17. IR spectrm is called as vibrational spectrugustify.

18. How absorption spectrum is differing from emission spectrum?
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Analyze/Evaluate
1. Distinguish between hardness and alkalinity.
2. Distinguish between battery and cell.
3. Corrosion phenomenon is known as thousand dtiief - reason out.
4. What is the basic difference between polymers and oligomers?
5. How do you identify an organic molecule using IR spectrum?
Unit |
Chemistry of Water and its Industrial Applications
Hardness of water: Equivalents oflatam carbonate Units of hardness Degree of hardness and its
estimation (EDTA method) Numerical problems on degree of hardnepbl value of water. Use of water
for industrial purposes: Boiler feed watsralesludge- caustic embrittlement. Softemjrof hard water:
External conditioningi zeolite - ion exchange methods internal conditioningi calgon - phosphate
methods. Desalination: Reverse osmosidectrodialysis. Use of water for domestic purposes: Domestic
water treatment Disinfection of waer - break point chlorination.
Characterization of your campus water.
9 Hours
Unit Il
Electrochemistry for Materials Processing
Introductioni emf- Single electrode potentiaHydrogen electrode Calomel electrode Glass electrode
- pH measurement using glass electredglectrochemical series. Cells: Electrochemical céli€ell
reactions Daniel celli Reversible cells and irreversible cell®ifference between electrolytic cells and
electrochemical cells. Concept efectroplating: Electroplating of gold electroless plating (Nickel).
Batteries: Secondary batteriesead acid, nickel cadmium and lithium batteries. Fuel cell: Hydrogen
oxygen fuel cell.
Electricity assisted painting.
9 Hours
Unit 1l
Chemistry of Corrosion and its Control
Corrosion: Mechanism of corrosioin Chemical and electrochemicalPilling-Bedworth rule- Oxygen
absorptioni Hydrogen evolution Galvanic series. Types of corrosidBalvanic corrosion Differential
aeration corrosion Examples- Factors influencing corrosion. Methods of corrosion control: Sacrificial
anodic protection Impressed current method. Protective coatings: Paiftenstituents and Functions.
Special pairg: Fire retardart Water repellant paints.
Applications of vapour phase inhibitors.
9 Hours
Unit IV
Introduction to Polymer and Nanotechnology
Polymers: Monomer- functionality - Degree of polymerization- Classification based on source
applications. Types of polymerization: Addition, condensation and copolymerization. Mechanism of free
radical polymerization. Thermoplastic and thermosetting plaseeparation, properties and apglions:
Epoxy resins, TEFLON, nylon and bakelite. Compounding of plastics. Moulding methods: Injection and
extrusion. Nanomaterials: Introduction Nanoelectrodes- Carbon nanotubes Nanopolymers -
Application.
A detailed survey on application of polynietday to day life.
9 Hours
Unit V
Instrumental Techniques of Chemical Analysis
Beeri L a mb e r t-@®Pmblema WV visible and IR spectroscopyiniple- Instrumentation (block
diagram only)- Applications. Colorimetry: Principlé Instrumentation (block diagram only)Estimation
of iron by colorimetry. Flame photometry: Principlenstrumentation (block diagram onlyEstimation of
sodium by flame photometry. Atomic absorption spectroscopyciple - Instrumentation (block diagram
only) - Estimation of nickel by atomic absorption spectroscopy.
Applications of analytical instruments in medical field.
9 Hours
Total: 45 Hours
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Textbook(s)

1. P.C.Jm and M. JainEngineering ChemistpyDhanpat Rai Publications., New Delhi, 2009.

2. R. Sivakumar and N. Sivakumdtngineering Chemistryi,MH, New Delhi, 2009.

3. B. R. Puri, L. R. Sharma and Madan S. Pathaiaciples of Physical Chemistnghoban Lal
Nagin Chand & Co., 2005.

Reference(s)
1. Sashi ChawlaText Book of Engineering ChemistBhanpat Rai Publications, New Delhi, 2003.
2. B. S.Bahl, G. D. Tuli and Arun BaHtssentials of Physical Chemistiy. Chand & Company,
2008.
3. J. C. Kuriacose and J. RajaraChemistry in Engineering & Technolggyol. 1&2, TMH, 2009.
4. C.P.Poole Jr., J. F. Owemstroduction to NanotechnologWViley India Private Limited, 2007.
5. Andre Arsenault and Geoffrey A. OziNanochemistryA Chemical Approach to
Nanomateials, Royal Society of Chemistry, London, 2005.

LANGUAGE ELECTIVE |
3003.0

110105 BASICS OF CIVIL AND MECHANICAL ENGINEERING
4004.0

Objective(s)

1 To impart basic knowledge in the field of Civil Engineering focusing building materials,
surveying, faindation and transportation Engineering
1 To impart basic knowledge in the field dechanical Engineerindocusing on generation of
power from various natural resources and to know akaribus types of Boilers and Turbines
used for power generatiand tounderstand the working of IC engines and basic manufacturing
processes
Program Outcomg(s)

a. able to demonstrate an awareness and understanding of professional, ethical, and social

responsibilities.
Course Outcome(s)

1. Able to understand the fundamal philosophy of Civil engineering arghable thermto work
together in a multidisciplinary technical team.

2. Able to identify the nature of building components, functions, construction practices and material
qualities

3. Ableto demonstrate th@anufacturingprocesses likeasting,welding, machining operations

4. Able to demonstrate the construction and working of IC engines and refrigerators

5. Able to demonstrate the working principle of boilers, turbines and various power plants utilizing
conventional and nenonventional sources of energy

Assessment Pattern

Bl oomés T A Model Semester End
= ey (New Version) Test [* TestII” Examination® Examination
1 Remember 40 40 40 40
92 Understand 30 30 30 30
3 Apply 20 20 20 20
4 Analyze / Evaluate - - - -
5 Create - - - -
Total 100 100 100 100

A The marks secured in Test | and Il will be converted 20 and Model Examination will berteshto 20. The remaining 10 marks
will be calculated based on assignments. Accordingly internal assessment will be calculated by giving equal weightage (50%) f
both Civil and Mechanical Engineering
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Remember

What are the classifications of stones?

What is the frog in a brick?

What is quarrying?

What do you mean by dressing of stones?

What are the systems of bearing?

How the surveying is classified based ongmse?
Define Benchmark and state its effects.

What are the accessories used in chain surveying?
Define bearing of a line.

. Define leveling & state its objectives.

. State the objectives and requirement of good foundation.
. Mention the site improvement technieg

. Define bearing capacity of soil.

. How stone masonry is classified?

. Define Beam, Column and Lintel.

. What are the basic forms of roof?

. How floors are classified based on floor finish?
. List the materials used for damp proofing.

. How roads are classified?

. What do you mean by W.BJ. road?

. Define Gauge.

. What is a permanent way?

. How bridges are classified?

. What are the advantages of railways?

. What are docks?

. Classify sleepers.

. What are the requirements of a sleeper?

. What are the types of traffic signs?

. What ae the advantages of road signs?

. What are the prohibitory signs?

. What is the main function of hangars?

. What are the sources of Energy Generation?

. What are the accessories used in a boiler?

. Define Turbine.

. Compare and contrafite tube and water tube boifer
. List the types of steam Turbines?

. Classify the I.C engine.

. List out the Part of the I.C. Engine.

. Define the terms: Top Dead Center, Bottom Dead Center.
. Define the term: Compression Ratio.

. What are the different sources of energy?

. Name four nofrenewablesources of energy.

. Name some renewable sources of energy.

. Name four solid/liquid/gaseous/ fuels.

. Name two nuclear fuels.

. What are the advantages of wind energy?

. State some of the applications of steam boilers.
. Classify different steam boilers.

. What do yownderstand by Scavenging

. What do you understand by the term IC engine?
. What are the operations performed on a Lathe?
. What is impulse turbine? Give example.

. What is Reaction turbine? Give example.

. Define Boiler.

17
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55. Classify Boilers.

56. List out the Boiler Mountigs and Accessories.

57. Define Refrigeration.

58. Define refrigerant. Give some examples of refrigerant.
Understand

What are the qualities of good building stone?

What are the various stages of manufacturing brick?

What is mean by concrete?

State the propertiesf cement concrete.

What is curing of concrete?

What is wateif cement ratio?

What is the difference between a plan and a map?
Differentiate between plane surveying and geodetic surveying.
State the principles of surveying.

. What is the use of cro$sstaff?

. What are the functions of foundation?

. Differentiate between shallow foundation & deep foundation
. What are the causes of failure of foundation?

. Compare stone masonry and brick masonry.

. Why bonding in brick wall is necessary?

. State the special featureskriglish and Flemish bond.

. Define super elevation.

. What are the uses of fish plates?

. What are the necessities of highway drainage?

. What are the three stages of construction of a new railway track?
. Define the term visibility.

. Define passenger flow.

. Differentiate between wharf and jetty.

. What are the requirements of a good harbour?

. What are the requirements of a good naval port?

. How Solar Energy is generated?

. How Energy is Generated using steam Turbines?

. How power plants are classified?

. Compare and contrastagtion and impulse turbines.

. How energy is generated from Diesel Power Plants?

. What is the difference between renewable andneoewable sources of energy?
. Mention the applications of solar energy.

. What is the function of a hydraulic turbine?

. What is thefunction of a surge tank?

. What is the function of a moderator?

. What are the functions of a control rod?

. Name of the important components of diesel power plant.
. Name the important parts of gas turbine.

. State the function of condenser in steam power plant.
. What are the requirements of a good boiler?

. What are the specific advantages of wditdre boilers?

. What are the aims of ptteeating of air in a boiler?

. State the function of economizer.

. How does a fusible plug function as a safety device?

. What is the fundébn of a steam nozzle?

. What is the function of flywheel?

. What is the function of a spark plug?

. What is the function of a fuel injector in diesel engine?
. Why is cooling necessary in an IC engine?

. Define compression ratio of an IC engine.

18
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51. List the ports useth a 2stroke engine

52. What are the requirements of a good boiler?

53. What is the difference betwe@npulse and reaction turbine?
54. How energy is generated froduclearPower Plants?

55. How energy is generated from Hydro Power Plants?

56. Compare and contradtstrokeand 2 stroke engine.

57. What is the Purpose of a fusible Plug?

58. Differentiatepetrol & diesel engines.

59. How Taper Turning is carried out in Lathes?

60. Various Mechanical properties of Cast Iron, Steel and HSS.

Apply/Evaluate

What is Hardness?

Whatare the operations to be performed while setting up a plane table at a station?
Explain the steps involved in measuring vertical angle of an object using theodolite
Explain the methods to improve bearing capacity of soil

What are the pdimto be observed in the construction of brick masonry?

Explain the method of construction of cement concrete flooring.

What are the methods of applying surface dressing in bituminous roads?

Explain the construction steps in bituminousacam road.

How can you express the hardness number of stones?

10 Apply the concept of power generation and saving from other energy sources

11. Apply the concept of Refrigeration kheat removal and Heat addition

12. Draw the pressurgelocity diagram for a singldage impulse turbine.

Unit |
Introduction to Civil Engineering
History, development and scope of Civil Engineerind-unctions of Civil Engineers. Construction

Materials: Characteristics of good building materials such as stdBisks, A.C. sheets G.I. sheets and

Ceramic tiles- Timber, cement- Aggregates and concrete. Surveying: Definition and purgose
Classificationi Basic principles Measurement of length by chains and tapé3alculation of area of a
plotT Measurement of bearings and anglesg a prismatic compasd_evelingi Contours

Application of contours

CoNoOOA~AWNE

10 Hours
Unit Il
General Concepts Relating to Buildings
Selection of sité Basic functions of buildingé Major components of buildings. Foundations: Purpose of
foundationi Beaing capacity of soil§ Types of foundations. Proper methods of construction of: Brick
masonryi Stone masonry Hollow Block masonry.Beamsi Lintelsi Columns i Flooring i Doors and
windows! Roofing
Damp proof coursei Surface finishes

10 Hours
Unit 11l
Transportation Engineering
Classification of Highway$ Cross sections of water bound macadamituminous and cement concrete
roadsi Traffic signs and signals. Importance of railwaySauges Components of a permanent way
Classificationof bridgesi Components of Airport
Examples of Marvelous Structures

10 Hours
Unit IV
Engineering Materials and Manufacturing Processes
Classification of Engineering materials, Mechanical properties and uses of cast iron, steel, and High Speed
Steel. Introduction to casting process, Green sand mouldiPgttern, Melting furnaces Cupola and
Electric Furnace. Metal FormingForging Process. Introduction to Arc and Gas Welding. Centre lathe
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Specifications- Principal parts- Operations- Straight turning, Step turning, Taper turning methods,
Knurling, Thread cutting methods, Facing, Boring, and Chamferlraghe tools ad Materials. Drillingi
Radial drilling machine Specification and Operation
Milling operation

10 Hours
Unit VvV
Internal Combustion Enginesand Refrigeration
Classification of IC engines, Main components of IC engines, working of a 4 stroke & 2 strodegpet
diesel engine, differences between 4 stroke and 2 stroke engine, Lubrication and Cooling systems in IC
Engines. Refrigeration: Working Principle of Vapour Compression & Vapour Absorption System,
Domestic refrigerator
Domestic air conditioning

10 Hours
Unit VI
Alternate Sources of Energy Power Plantsand Boilers
Solar, Wind, Tidal, Geothermal and Ocean Thermal Energy Conversion (OTEC). Power Plant:
Classification of Power PlantsSteam- Nuclear, Diesel, and Hydro Power Plants. Types of Boilers
Simple Vertical, Babcock and Wilcox and 1Mont Boiler, Differences between fire tube and water tube
boiler. Types of steam turbinesorking of a single stage impulse and reaction tubine
Biomass and Biofuels in power generation

10 Hours

Total: 60 Hours

Textbook(s)

1. M. S. PalanichamyBasic Civil Engineering,Tata McGrawHill PublishingCompanyLimited,
New Delhi,2009

2. G. Shanmugam & S. RavindraBasic Mechanical Engineeringrata McGrawHill Publishing
CompanyLimited, New Delhi, 2010

Referencds)

1. N. ArunachalamBascis of Civil EngineeringPratheeba Publishers, 2000

2. B. K. Sarkar,Thermal EngineeringTata McGrawHill PublishingCompanyLimited, New Delhi,
2008

3. P. N. Rao, Manufacturing Technology: Foundry, Forming and Weldiigta McGrawHill
PuHishing CompanyLimited, New Delhi,2003.

4. S. R. J. Shanth&umar, Basic Mechanical Engineeringi-tech Publications, Mayiladuthurai,
2000

5. http://nptel.iitm.ac.in/courses/Webcoursentents/I FROORKEE/MANUFACTURING
PROCESSES/ index.htm

11L.106 C PROGRAMMING
2023.0
Objective(s)

1  To develop the basic programming skills
1  To understand the basic concepts of arrays and pointers
1 Toimplement file concepts and operations

Program Outcome(s)

b. ableto demonstrate proficiency in computer programming.
d. able b design, modify, analyze and troubleshoot digital logic circuits, embedded microprecessor
based and microcontrolldyased systems, including assembly and feégkl language programs.
e. able to acquire a working knowledge of computer hardware, softwaneetndrking skills.
Course Outcome(s)

1. To understand the history of computer languages and the steps in the development of computer
program.
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2. To understand the structure of C program and to demonstrate the proficiency in computer
programming.
3. To understanthe control structures, arrays, strings, functions and pointers in C programming.
Assessment Pattern

S No Bl oo mb S T Test I | TestII* Mc')del. Semester'End
(New Version) Examination® | Examination
1 Remember 20 20 10 10
2 Understand 20 20 20 20
3 | Apply 30 30 30 30
4 | Analyze 20 20 20 20
5 Evaluate 10 10 10 10
6 Create - - 10 10
Total 100 100 100 100
Remember
1. List out the five programming languages commonly used.
2. Define Algorithm and Flowchart
3. What is structured programming?
4. What is the gemal structure of a C program?
5. List out the rules for defining a variable.
6. What are the I/O functions in C?
7. Whatis a header file?
8. State the associativity property of an operator.
9. Define a ternary operator.

10. What are an array and a pointer?
11. What is tke significance of function?
Understand
Compare while loop with do while Loop.
What are the advantages of using Macro?
Explain how recursive functions affect the run time efficiency.
Differentiate between Structure and Union in C.
How is memory maaged in C?
How does garbage collection done in C?

oukhwhNE

<

App
Write a recursive function to calculate the factorial of number.
Write a C program to check whether the given number is palindrome or not.
Write a program to check whether the given numbgriise or not.
Write a C program to find the roots of quadratic equation ax2+bx+c=0.
Write a C program to find average @fnnémbers.
Write a program to generate the pay slip of an employee using Structure.
Write a C program to search for a specifiggh@ent in an array.
Write a program to compute Matrix Multiplication.
Write a program to perform swapping of two numbers using pointers.

10 Write a program to read the content of the file and copy it to another file.
Analyze

1. Explain the difference bewen while and devhile statements
2. Why are pointers so powerful? Analyze their efficiency giving an example?

CoNoORA~WNE

* The marks secured in the Test | and Il will be cede?0 and Model Examination will be covered to 20.
The remaining 10 marks will be calculated based in assignments. Accordingly internal assessment will be
calculated for 50 marks
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3. Isthere any advantage of using recursion over looping control structures? Give a suitable example.
4. lllustrate the Limitation of array of pointeto strings using a sample example.
Evaluate
1. Differentiate the keywords 6breakd and décontinued
2. Justify the need for Type Casting over Type Conversion.
3. Compare and contrast I/O mapped I/O with Memory mapped I/O.
4. Summarize the various built String functions.
Create
1. Create a structure to store the following details: Rollno, Name, Markl, Mark2, Mark3, Total,
Average, Result and Class. Write a program to read Rollno, name and 3 subject marks. Find out
the total, result and class as follows:
i. Total is the addition of 3 subject marks.
ii. Resultis "Pass" if all subject marks are greater than or equal to 50 else "Fail".
iii. Class will be awarded for students who have cleared 3 subjects
iv. Class "Distinction" if average >=75
v. Class "First" if average lidsetween 60 to 74 (both inclusive)
vi. Class "Second" if average lies between 50 & 59 (both inclusive)
vii. Repeat the above program to manipulate 10 students' detailsognithe structures as per
rankobtained by them.
Unit |
Introduction
Computer languagesCreating and Running PrograsBystem DevelopmentFlowchart- Introduction to
C languagei background- C Programs: Identifier§ Types -Variables- Constants- Input/output -
Structure of C Prograf&xpressionsOperator Precedence and Associativ@lype Conversion.
Flowchart
6 Hours
Unit Il
Control Structures
Selection- Making Decisions Logical data and OperatorsTwo Way Selection Multiway Selection-
More Standard Functionsincremental Developmerit Repetitioni Concept of Loop Preted and Post
Test loops|nitialization and Updating.
Logical data and Operators
6 Hours
Unit 1
Arrays and Strings
Arrays-ConceptdJsing arrays in Garray ApplicationsSorting selection sorf bubble sort Searching of
ArraysTwo Dimensional ArraysStrings: String ConceptsString Input/output FunctiorsArrays of
StringsString Manipulation Functions.
Array Applications
6 Hours

Unit IV
Functions and Pointers
FunctionsDesigning structured ProgramBunctions in € User Defined FunctionStandard Functions-
Storage classes and Type Qualifietroduction to PointersArrays with pointers Function with pointers
Pointers to Pointers.
Storage classes

6 Hours
Unit V
Structures, Union and Files
Structure and Union Programming Application-Text Input/Output: FilesStreamsStandard Library
Input/Output Functiong-ormatting Input/Output function€haracter Input/Output functions.
Programming Application

6 Hours

Total: 30+30Hours
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Lab Component:
1. Programs Using Decisielaking
2. Programs Uisg Looping Statements
3. Programs Using Functions
4. Programs Using Arrays
5. StringHandling Programs
6. Programs Using Structures
7. Programs Using Pointers
Textbook (s)
1. Behrouz A.Forouzan and Richard F. GilbeZgmputer Science: A Structure program approach
using G Cengage learning, 2008
Reference(s)
1. D.M.Ritchie and B.W.KernigharG Programming LanguagéHI, 2000
2. Deitel & Deitel,C How to programPHI, 2001
3. Herbert SchildtC- The complete ReferenddcGraw Hill, 2010
4. Gary J Bronsorkirst book of ANSI CThomson Learning, 2001
5. Byron S. GottfriedSchaum's Outline of Programming withi[@¢Graw Hill, 1996
11L107 CIRCUIT THEORY
31035
Objective(s)
1 To know the challenges of emerging trends in Network theorems
1 To study the DC and AC transient circuits
1 To design and develop series and parallel Resonance
1 To obtain the concept of graph theory.
Program Outcome(s)
a. ableto demonstrate basic competence in electronics and communication engineering design
and analysis using applications of mathemapbysics and engineering principles.
c. able to develop problem solving skills and troubleshooting techniques in electronics.
d. able to design, modify, analyze and troubleshoot digital logic circuits, embedded microprocessor
based and microcontrolldyasel systems, including assembly and highel language programs.
Course Outcome(s)
1. ldentify the major issues for circuités probl ems
2. Explore the circuit theorems by researching key areas such as procedure, design and applications.
3. Design anddst signals of dc transient circuits
4. Study the effect of attacks in resonance in ac circuits
5. Determine the dual network and convert graph network.

Assessment Pattern

S No Bl oo mb S T Test I | Test II* M(_)del_ Seme§teEnd

(New Version) Examination® | Examination
1 Remember 20 20 10 10
2 Understand 20 20 20 20
3 Apply 25 25 30 30
4 | Analyze 20 20 20 20
5 Evaluate 10 10 10 10
6 Create 5 5 10 10
Total 100 100 100 100

* The marks secured in the Test | and Il will be covered 20 and Model Extiom will be covered to 20.
The remaining 10 marks will be calculated based in assignments. Accordingly internal assessment will be
calculated for 50 marks
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Remember

CoNoUR~WNE

State the Kirchoffds | aws.

Write the equation of real power apdwer factor.

Draw the equivalent circuit of Nortonds
What are the limitations in Super position theorem?

What is the time constant of RL and RC circuits?

Names the signal of transient circuits.

Compare the series and parallel resonance.

Define the Q-factor.

Write the mesh equation for Index matrix.

10 Distinguish between the tree and branch of graph theory.
Understand

Apply

3.

BOXONOOG AN

What is negative resistance? Can it give power amplification?

How does negative resistance cause stability problems?

How does excitan of a network by a specific signal give information about the
Characteristic network?

Define an ideal voltage source.

Define an ideal current source.

Explain how voltage source with a source resistance can be converted into an
equivalent current source.

Name the four different types of dependent sources in electric circuits.

. Define R.M.S value.

Find the current through each branch by network reduction technique.

3o 40

A A AAA—

WOV =— ? 20 100

8 6.0 2.0

AMA——AAMN——AAN—

+

24

t heor em.

Calculate a) the equivalent resistances across the terminals of the supplgl trtentsupplied

by the source and c) power delivered to 16 ohm resistor in the circuit shown in figure.
80 6.0 40

AMA—T—MA——AM~

+

B0 —— 1200 120 gmﬂ

80 6.0 4.0

MN— " WWA—ANN—

Using Nortonés theorem, find current through 6

50

AR

20V §10ﬂ 6L

oh
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Analyze

1. A series RLC circuit has R=20 ohm, L=0.005H and C =206 F. It is fed from a 100V
variable frequency source. Find i) frequency at which current is maximum ii) impedance at this
frequency and iii) voltage across inductance at this frequency.

2. A series RLC circuit consists of R=100 ohm, L = 0.02 H and CO02 @nicrofarad. Calculate
frequency of resonance. A variable frequency sinusoidal voltage of constant RMS value of 50V is
applied to the circuit. Find the frequency at which voltage across L and C is maximum. Also
calculate voltage across L and C is maximilso calculate voltages across L and C at frequency
of resonance. Find maximum current in the circuit.

3. Aresistance R and 2 microfarad capacitor are connected in series across a 200V direct supply.
Across the capacitor is a neon lamp that strikes a¥ 1€alculate R to make the lamp strike 5 sec
after the switch has been closed. If R = 5Megohm, how long will it take the lamp to strike?

Evaluate

1. A Series RLC circuits has R=50 ohm, L= 0.2H, and C = 50 microfarad. Constant voltage of 100V
is impressed upothe circuit at t=0. Find the expression for the transient current assuming initially
relaxed conditions.

2. A Series RLC circuits with R=300 ohm, L=1H and C=100%61B has a constant voltage of 50V
applied to it at t= 0. Find the maximum value of curreAsgéume zero initial conditions)

3. For a source free RLC series circuit, the initial voltage across C is 10V and the initial current
through L is zero. If L = 20mH, C=0.5 microfarad and R=100 ohm. Evaluate i(t).

1. Three load impedances are connectestam to a thre@hase supply with a line voltage of 208V.
The phase sequence is ABC. Given ZA =10 _0° _, ZB =15 0° _and ZC-3020 . Calculate
the three line currents IA, IB and IC and the voltage across the load impedances.

2. Three identical coils eadmaving a resistance of 20 _ and a reactance of 20 _ are connected in i)
Star ii) Delta across 440 V, 3 phase supply. Calculate for each case, line current and reading in
each of the wattmeters connected to measure power.

Unit |
Basics of Circuit Analysis
Circuit el ements and Kirchoffds | aws. Phasor rel ati ol

Methods: Mesh analysisuper mesh analysidlodal analysissuper node analysiSource transformation
techniqué Star delta transformatioAC power- Average power, apparent power and power factor.

9 Hours
Unit Il
Network Theorems
Theveni nds No rtthoenodr seSupdr pasitioe theorenMaximum power transfer theorem
Reciprocity theorera Compensation theoreritellege n 6 st Milémarr tleeonem.

9 Hours
Unit Il
Transients
Differential Laplace Transform Steady state and transient response: DC response of REnRRLC
circuit - Sinusoidal response of RL, RC and RLC circuits.

9 Hours
Unit IV
Resonance and Coupled Circuits
Resonance: Natural frequency and Damping Ratleries Resonance Parallel ResonanceQuality
Factor. Coupled Circuits: Seliductance- Mutual inductance Coupling Coefficienti Transformeri
Tuned Coupled Circuits.

9 Hours
Unit V
Concepts of Duality
Concept of duality, Dual network, &phs of a network, Trees, twig, link and branches, Incidence matrix,
Tieset matrix and cutest matrix of a graph, Inverse networks and equalizers. Applications.

9 Hours

Total: 45+15Hours
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Textbook(s)

1. William Hayt, J V Jack, E Kemmerly and 8@ M Durbin,Engineering Circuits Analysig,ata
McGraw-Hill, 2002.

2. Joseph Edminister and Mahmood Nafibeory and Problems of Electric Circuitata McGraw
Hill, 2002.

Reference(s)

1. A Sudhakar, S Shyammohan and Pallircuits and Network (Analysis dnsynthesis)Tata
McGrawHill, 2004.

2. L Robert Boylestedixperiments in Circuit Analysis to Accompany Introductory Circuit Analysis
PHI, 2000.

3. M Russell, Mersereau and Joel R. JacksGircuit Analysis A System ApproachPearson
Education, 2007.

110108 ENGINEERING PHYSICS LABORATORY
(Common to all branches)

0021.0
Objective(s)
1 To know how to execute experiments properly, presentation of observations and arrival of
conclusions.

1 Itis anintegral part of any science and technology program.

1 To view and realize the theoretical knowledge acquired by the students through experiments

1 Atthe end of the course, the students able to realize the theoretical knowledge acquired through
experiments.

Program Outcome(s)

a. ableto demonstrate basic competence iectionics and communication engineering design and
analysis using applications of mathematics, physics and engineering

Course Outcome(s)

1. Observation and analytical skills are developed
2. Various properties of matter can be known.
3. Different optical propgies can be analyzed.

Assessment Pattern

Bl oomés Ta Internal Semester End
(New Version) Assessment | Examination

Preparation 10 15
Execution 10 15
Observation and Results 10 15
Record 5 -
Model Examination 10 -
Viva Voce 5 5

Total 50 50

Remember

Define rigidity modulus.

What is neutral axis?

Give an example for bad conductor.
What is frequency?

Define streamined flow.

What is the principle of aiwedge setup?
What is grating?

Nogkrwbdbr



Department of ECE, Bannari Amman Inst. of Tech. | Regulation |R@%ision 2013 27
Approved in § Academic Council Meeting

8. What is refractive index of flint glass?

9. What is forbidderenergy gap?

10. Give the acronym of the term LASER.
Understand

1. Why the radius of the wire to be measured more ac

2. Give the difference between longitudinal and linear stress.

3. Why the method is not suitable to determine the thermal conductivity of good conductor?

4. 1 should beconstant. Why?

5. Why constant pressure head to be maintained
6. Reason out the formation of dark bands.

7

Why the order of the spectrum is different when observed from grating and prism though the light

is coming from the samesrce?

8. Why refractive index is important quantity in optics?

9. Why Ge and Si are not used for the fabrication of laser diodes?

10. Name the diffraction pattern formed while carrying out the particle size determination experiment.

Apply / Evaluate

1. With the given value of rigidity modulus, can you say that the material can serve as a good shaft?

2. A beam s supported on two knife edges and loaded at its middle. This bending is known as non
uniform bending. Why?

3. What is the advantage of having high viscous liquid?

4. If Hg spectrum is used as a light sourceyadge system can not be formed. Why?

5. In Hg spectrum using grating one can see red colour in the last position also red is used as a
warning signal colour in all the areas. Why?

List of Experiments (Any 10 Expeliments)

1. Determination of moment of inertia and rigidity modulus of wire using torsion pendulum
(symmetrical masses method).

Determination of Yuiformbdéndingmodul us by non
Determination of thermal conductivity of a
Determination of frequency of vibrating rod
Determination of viscosity of aliquidP oi seul | eds met hod.

Determination of thickness of a thin wirair wedge method.

Determination of wavelength of mercury spectriugrating.

Detemination of refractive index of a liquid and solid using traveling microscope.
Determination of energy band gap of a semiconductor diode.

10 Determination of wavelength of LASER and particle size of a given powder.

11. Measurement of numerical aperture and atzoege angle of a optical fiber.

12. Yo un g 6 s 1 mofarm bendsg (pin and microscope).

CoNOOA~AWN

Total: 30 Hours
Practical Schedule

S.No Experiment Hours
1. | Determination of moment of inertia and rigidity modulus of wire using torsion pend 3
(symmetical masses method).
2. |Determination of Yunformdéndingmodul us by n 3
3. |Determination of thermal conductivity 3
4. |Determination of frequency of vibrati 3
5. | Determination of iscosity of aliquidPoi seul | e6s met hod. 3
6. | Determination of thickness of a thin wirair wedge method. 3
7. | Determination of wavelength of mercury spectriugrating. 3
8. | Determination of refractive index of a liquid and solid using traveling micpsco 3
9. | Determination of energy band gap of a semiconductor diode. 3
10. | Determination of wavelength of LASER and particle size of a given powder. 3

in th
bad <co
using
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110109 ENGINEERING CHEMISTRY LABORATORY
(Common to all branches)
0021.0
Objective(s)
1 Imparting knowledg on basic concepts and its applications of chemical analysis.
1 Training in chemical and instrumental methods.
1 Develop skills in estimation of a given sample by chemical and instrumental methods.

Program Outcomg(s)
a. ableto demonstrate basic competence liec&onics and communication engineering design and
analysis using applications of mathematics, physics and engineering
Course Outcome(s)
1. Estimate the strength of solution by chemical and instrumental methods.
2. Analyze the water quality parameters ofegiwvater samples.
3. Measurement of corrosion rate of a given sample.
4. Knowledge of various components used in analytical instruments.
Assessment Pattern

Bl oomés Ta Internal Semester
(New Version) Assessment | End Examination

Preparation 10 15
Execuion 10 15
Observation & Results 10 15
Record 5 -
Model Examination 10 -
Viva Voce 5 5

Total 50 50

Remember

What is a standard solution?

Define normality and molarity.

Draw the structure of EDTA and EDFAnetal ion complex.
What are the units of hdness?

Draw the structure of EBT.

What are the ions responsible for alkalinities in water?
What are the composition of glass electrode and calomel electrode?
Define conductance.

. What is an electrochemical cell?

10. What is electrode potential?

11. State Beef Lamber t 6s | aw.

12. State Marki Kuhn- Houwink equation.

Understand

©o N gk~ wNPE

1. What are the different methods for expressing solution concentration?
2. Which salt produces temporary and permanent hardness?

3. How is caustic embrittlement caused by highly alkaline water iletsoi

4. What chemicals would you use to make a buffer of pH 10?

5. What is the pH value of lime juice, blood and deionized water?

6. What is the effect of dilution on conductance?

7. What is reference electrode? Give some examples.

8. What do you understand by monochatio source of light?
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9. During absorption spectroscopy, complexing agents are added to colourless solution of given
species. Explain

. Write the repeating unit of PVC and polystyrene.

. What is meant by degree of polymerization?

=
)

>
o
=2
<

What weight of oxalic adiis required to prepare 250 ml of 0.1N oxalic acid?
Derive the relationship between mg/l and ppm?
What is the significance of determining alkalinity of water?
Name the gases dissolved in water that cause corrosion.
Differentiate between acidity and alkatly of water.
What is the significance of pH titration?
What are the advantages of conductometric titrations?
Give the significance of potentiometric titrations.
What is the significance of spectrophotometric studies?
. Give some applications of UV Visible spectrophotometer in environmental pollution analysis.
. Name two natural polymers which are used as textile fibres.
. What is the molecular mass of polystyrene molecule containing 4000 monomers units?
13. What is the significance of determination of molecwlaight of a polymer?
Analyze/ Evaluate
1. Is KMnQOs a primary standard? Give reason for your answer.
Why disodium salt of EDTA is chosen for determination of hardness?
Why does the color of the solution change from wine red to blue at the end point?
Why dces hard water not lather with soap?
Which is the best method of hardness determination and why?
Why is the alkalinity of irrigation water determined?
Why is hydrogen electrode not generally used in pH measurements?
Why is ordinary water unsuitable for alurctivity measurements?
Why should conductivity water be free of carbon dioxide?
.Why candét absolute value of electrode potenti al
. Why are sodium and potassium estimated in flame photometry?
. Name the types of instruments employed in absorptieasurements.
. Why is the colour measured at 480 nm in the estimation of iron?
. PVC is soft and flexible; whereas bakelite is hard and brittle. Why?
15. Are the polymeric materials polydisperse?
List of Experiments (Any ten experiments)
1. Preparation of molar ral normal solutions of the following substanciesoxalic acid, sodium
carbonate, sodium hydroxide, hydrochloric acid.
Determination of alkalinity in a water sample.
Determination of molecular weight of a polymer by viscometry method.
Determination of ttal, temporary and permanent hardness of water by EDTA method.
Conductometric titration of mixture of acids.
Determination of strength of iron by potentiometric method using potassium dichromate.
Estimation of iron (thiocyanate method) in the given solubg spectrophotometric method.
Determination of strength of hydrochloric acid by sodium hydroxide using pH meter.
Determination of sodium and potassium ions in water sample by flame photometric method.
10 Determination of corrosion rate by weight loss measants.
11. Comparison of alkalinities of the given water samples.

©o N TORwNPRE
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12. Comparison of total dissolved solids (TDS) and hardness of water in Bhavani river and Bannari
Amman Institute of Technology campus.
Total: 30 Hours
Practical Schedule

S.No Experiment Hours

1 Preparation of molar and normal solutions of the following substdnces 3
oxalic acid, sodium carbonate, sodium hydroxide, hydrochloric acid.

2 Determination of molecular weight of a polymer by viscometry method. 3

3 Conductometric titration of mixturef acids. 3

4 Determination of strength of iron by potentiometric method using 3
potassium dichromate.

5 Estimation of iron (thiocyanate method) in the given solution by spectrophotometric 3
method.

6 Determination of strength of hydrochloric acid dydium hydroxide using pH meter. 3

7 Determination of sodium and potassium ions in water sample by flame photometric meth 3

8 Determination of corrosion rate by weight loss measurements. 3

9 Comparison of alkalinities of the given water samples. 3

10 Comparison of total dissolved solids (TDS) and hardness of water in Bhavani river and H 3

Amman Institute of Technology campus.

110201 ENGINEERING MATHEMATICS I
(Common to all branches)
31035
Objective(s)
1 Acquire knowledge to use multg integrals to find area and volume of surface and solids
respectively.
1 Have a good grasp of analytic functions, complex integration and their interesting properties and
its applications.
Programme Outcomes)
a. ableto demonstrate basic competence lectonics and communication engineering design and
analysis using applications of mathematics, physics and engineering
Course Outcome(s)
1. Acquire more knowledge in basic concepts of engineering mathematics.
2. Toimprove problem evaluation technique.
3. Choo® an appropriate method to solve a practical problem.
Assessment pattern

SN0 | © e Version) | TSt | Testiit | g o | Examination”

1 Remember 20 20 20 20

2 Understand 40 40 40 40

3 Apply 30 30 30 30

4 Analyze/ Ealuate 10 10 10 10

5 Create - - - -
Total 100 100 100 100

3 The marks secured in Test | and Il will be converted to 20 and model examination will beedhy0.
The remaining 10 marks will be calculated based on assignments. Accordingly, internal assessment will be
calculated for 50 marks.
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Remember
1. Define Jacobian in two dimensions.
2. State Greends theorem. Define directional derivati
3. Define analytic function.
4. What is the formula for finding the resid of a double pole?
5. State Cauchyédés integral formul a.
6. Write the necessary condition for a function f (z) to be analytic.
7. Write the formula for unit normal vector?
8. Write all types of singularities.
9. State the sufficient conditiorier a function of two vadbles to have an extremum at a point

Understand

1.1f u=2xy,v =X ¥, X reosy,y rsinqcomputM.

H(X, y)
2. ifu= F(X, 2 showthat x— + §—'Hz U |
Xy Xz X v ydl
ay
3. Transform the integrafif (X, y)dxdy to polar coordinates.
00
2 X
4. Change the order of integration ﬁﬁf (X, y)dydx_
00

5. Find a, sgh that (3x2y+z)i+(4x+ayz)j+(x-y+22z)k is solenoidal.

6. What is the greatest rate of increasefoF XyZ2 at (1,0,3)?
7. Test the analyticity of the function w = sin z.

L dw
8. Find — given w =tan z.
dz

9. Evaluate here c is the C-I’C|4EZ| =1
. valu Wi | |
2
Cl {z- 3

4
10. Find the residue of the functiofi (2) = 3—) at its simple pole.

z°(z- 2
Apply
1. Examine the functioru = X* + y* - 2x +4xy- 2y for extreme values.
. X+y Xy . i . .
2. Check if U=—+=,V=-—=- are functionally dependentf so find the relationship
-y (x-y)

between them.
3. By transforming into cylindrical polar coordinates eV&|UWﬁX2 +y?+ zz)ixdydz taken

over the region of space defined %% + y2 ¢l andOC xC1.
4. Using Gauss divergentkeorem evaluatq) Fﬁﬁ:}lswhereF =4xzi- y® j+yzK and S

S
is the surface of the cube bounded by x=0,y=0,z=0,x=1,y=1,z=1.

5.  When the function f(z) = u + iv is analytic, show that U = constant and V = constant are
orthogonal.
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1
6. Determine the image of 1 < x < 2 undlee mappingw = —.
z

~

Find the area of the cardiod r = 4 ( 1+ ¢paising double integral.
Apply Greends theor e'rTfBX%-nSy%)(ﬂlXel-(@I-G)Gy)dyt o evaluate

©

C
9. where C is the boundary of the region defined by x=0, y=0 and x+y=1.
10. If u=log(x* +y?) , find v and f (z) such that f (z) =u+iv is analytic.

e’dz

11. Usi ng Cauchyds |ntem(—a—|WuNheae Ceis thé Cicle e
z+ z+

z|=3
Analyze / Evaluate
u \Y w
X= Yy =——,z =
1. Prove that V- W W -u U Vae functionally dependent.
2. If g(xy)=y (U,v) whereu = x* - = 2xy prove that

I ODOI

“g ﬁ—«x +y)%

3. Evaluate the mtegratlorrn*?(yzdxdyd. taken throughout the volume for whick, Yy, z2 O
2
+V
and X yz z 9:.

4. Evaluate the following integral by changing to spherical coordinates

LN E NI dxdydz

po r10 \fll— X —y2 z

5. Verify Gauss divergence theorem fbr = X* i + y* j+ z° k where S is the surface of the
cuboid formed by the planes x=0, x=a, y=0, y=b, z=0 and z=c

6. Determine the bilinear transformation that maps the peint8, 1 in the zplane onto the points

7. 0,1, 3i inthe wplane.

%0 cos2qg d

8. Evaluate
ns 4cosqg
a
~ X q
9. Using contour integration, evaluaIEO‘XZ +9)‘X2 +4‘) X
VA . . .
10. Expandf(z)=——~—=as Laurentos series valid in the r e;(
(z- 1)(2- 3)

11. 1<|Z4<3 and 0<|z-1<2
12. Show thatF = (6xy + Z3)i +(3x° - Z)] +(3xZ° - y)R is irrigational vector and find the

13. scalar potential functioif such thatF =B F
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Unit |
Functions of Several Variables
Functions of two variables Partial derivatives Total differential - Derivative of implicit functions-
Maxima and minima Constrained Maxima and Minima by Lagrangian Multiplier methodacobians
application to engineering problems.

9 Hours
Unit Il
Multiple Integrals
Double integration in cartesian and polarardinates- Change of order of integrationchange of
variables Area and volume by multiple ingeals application to engineering problems.

9 Hours
Unit 1
Vector Calculus
Gradient- divergence curl- line - surface and volume integral&r e e®dsss di vergence and
theorems (statement onlyapplications to egineering problems.

9 Hours
Unit IV
Analytic Functions
Analytic functions Necessary condition of analytic functi®ufficient condition of analytic
function(statement onlyproperties Determinationoanal yti ¢ function using Mi | ne
conformal mappings Mappings of w= z + a, az, 1/z,%ebilinear transformation- application to
engineering problems.

9 Hours
Unit V
Complex Integration
C a u ¢ h gdamentdl theorem (statementonlg)n d appl i cati on of Cauchyds inte

only)TTayl or 6 s and- classificatomadf singulastiesiCiaeixc hy 6 s resi due theorem
only) i Contour integration circular and semi circat contours (excluding poles on the real axis)
application to engineering problems
9 Hours
Total: 45+15 Hours
Textbook (s)
1. B.S. Grewal ,Higher Engineering MathematicsKhanna Publications , New Delhi, 2000.
2. KreyszigE, Advanced Engineering Mathematidohn Wiley & Sons, Inc, Singapore, 2008
Reference(s)
1. RamanaB.V, Higher Engineeng Mathematics,Tata McGrawHill Publishing Company Ltd,
New Delhi, 2007.
2. Bali N.P and Manish Goyal,Text book ofEngineering Mathematic¥? Edition, Laxmi
Publications(P)Ltd., 2008
3. Gl yn JAdvemccEngiieering Mathematic8 Edition,Wiley India 2007
4. George B. Thomas, Jr. and Ross L.Fin@aiculus and Analytic GeometrAddison Wesley
Publishing Company,1998.
5. Ray Wylie C and Barrett L.CAdvanced Engineering Mathematic3ata McGraw Hill
Publications, 2003.
110202 ENVIRONMENTAL SCIENCE
(Common to all branches)
3003.0
Objective(s)
1 Imparting knowledge on principles of environmental science and engineering.
1 Understanding the concepts of ecosystem, biodiversity and impact of environmental pollution.
1 Awareness on value education, populatmd social issues.
Program Outcome(s)
a. ableto demonstrate an awareness and understanding of professional, ethical, and social
responsibilities.
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Course Outcome(s)
Awareness on natural resources and understanding environmental problems.
Realizethe benefits of ecology and biodiversity.
Characterize and analyze different levels of pollution and its management techniques.

1.
2.
3.
4

5.

List human a

cti

vities

t hat

atmosphere and pave way for sustainaeleelopment.
Classify and understand about the relation between human population and environment.
Assessment Pattern

may be responsibl e

SNo| Bl oomds T Testl" | Testll* Model Semester End
(New Version) Examination”® Examination
1 Remember 25 25 15 15
2 Understand 25 25 25 25
3 | Apply 20 20 20 20
4 | Analyze 20 20 20 20
5 | Evaluate 10 10 20 20
6 Create - - - -
Total 100 100 100 100
Remember
1. Give the scope and importance of environmental studies.
2. Distinguish between renewable and nmemewable resources.
3. Explain he impacts of mining on forests.
4. Explain why fresh water is a precious resource and classification of different water pollutants?
5. What are the Impacts of modern agriculture?
6. State the two energy laws and give examples that demonstrate each law.
7. List the ptysical, chemical, and biological factors responsible for soil formation.
8. Give examples of point and nonpoint sources of pollution.
9. Draw a food web that includes ten or more aquatic organisms.
10. Distinguish between primary and secondary pollutants.
11. Identify the four parts of the atmosphere.
12. Describe secondary and primary succession with suitable examples.
13. Define the term extinction.
14. Relate the concept of food web and food chain to trophic levels.
15. Describe energy flow in a ecosystem.
16. Define the roles of producg herbivore, carnivore, omnivore, scavenger, parasite and
decomposer.
17. List some of the components of an ecosystem.
18. Distinguish between the biotic and abiotic factors in an ecosystem.
19. Give some impacts of water pollution.
20. Explain the source and effectsefvaste
21. What is the loudest sound possible?
22. What are the laws regarding noise pollution?

* The marks secured in Test | and Il will be converted 20 and Model Examination will be converted to 20.
The renaining 10 marks will be calculated based on assignments. Accordingly internal assessment will be
calculated for 50 marks.

f

or
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23. What is rainwater harvesting?
24. Discuss the concept and reactions@flaain.
25. Describe the salient features of Wildlife (protection) Act, 1972.
26. What is 3R approach?
27. Give the effects of nuclear fallout.
28. Differentiate between mortality amétality.
29. What is exponential growth and zero population growth?
30. What are the objectas and elements of value education?
Understand
1. Explain why providing adequate food for all of the world's people is so difficult?
2. Rank the five major sources of energy used to produce electricity and classify the energy sources
as renewable or nonrenewabl
3. Describe the causes of desertification and its preventive measures.
4. Describe the advantages and disadvantages of the green revolution.
5. Explain the relationship between technology and global warming.
6. Describe any three health effects of air pollution.
7. ldentify "greenhouse gases" and explain how they cause the "greenhouse effect".
8. ldentify a few plants and animals with the various biomes.
9. Explain the importance of primary species.
10. Explain the five major types of species interactions and give examplastof e
11. Environmental problems involve social, political, and economic igsJestify.
12. What problems does noise pollution cause to animals?
13. Whattype of pollution threatensvetlands?
14. What are the major easures to attain sustainability?
15. Why is urban energy requirement more than rural requirement?
16. What are the major limitations to successful implementation of our environmental legislation?
17. Explain the concept of Malthusian theory.
18. How agestructure pyramisl serve as useful tools for predicting population growth trends of a
nation?
19. Discuss various issues and measures for women and child welfare at international and national
level.
Apply
1. Compare the energy efficiencies of any two inventions.
2. Name some alteatives to pesticides.
3. Identify four different habitats found in bodies of water and give examples of organisms that live
in each habitat.
Explain how we could reduce air pollution?
What are the measures to be taken to reduce your own noise pollution?
List the top ten polluted countries in the world?
Identify the grants available for rain water harvesting in buildings?
What are the major implications of enhanced global warming?
Discuss the methods implemented by government to control HIV/AIDS.
10 What is the rte of an individual in prevention of pollution?
Analyze/ Evaluate
1. List reasons why it is important that we seek alternatives to fossil fuels.
2. Explain why fresh water is often in short supply?
3. Give examples of humamade sources of radiation and explainw humanamade sources differ
from natural sources of radiation.

© o N g


http://www.savetherain.info/media-centre/rainwater-harvesting-faqs.aspx#one
http://www.answerbag.com/q_view/2020400
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Unit |
Introduction to Environmental Studies and Natural Resources
Environment: Definition scope- importancei need for public awareness. Forest resources:ildser
exploitatiorr deforestation- case studiesmining - effects on forests and tribal people. Water resources:
Usei over utilization of surface and ground watéipods i drought- conflicts over water. Mineral
resources: Usé exploitation- environmental effects of extrang and using mineral resourcesase
studies. Food resources: World food problernbanges caused by agriculture and overgrazefects of
modern agriculturefertilizer-pesticide problemswater logging- salinity -case studies. Energy resources:
Growing energy needsrenewable and non renewable energy sources. Land resources: Land as a+esource
land degradationsoil erosion. Role of an individual in conservation of natural resources.
Documentation of the effect of degradatafrforest resource

9 Hours
Unit Il
Ecosystems and Biodiversity
Concept of an ecosystem: Structure and function of an ecosygtemducers consumersdecomposers
energy flow in the ecosystemecological successidnfood chains food webs and ecological pyramids.
Types of ecosystem: Introductiercharacteristic featuresforest ecosystemgrassland ecosystendesert
ecosystem- aquatic ecosystems (ponds, streams, lakes, rivers, oceanmries). Biodiversity:
Introduction definition (genetic species ecosystem) diversity. Value of biodiversity: Consumptive-use
productive usé social valued ethical values aesthetic values. Biodiversity level: Globahational-
local levels India as a mega diversity natiomotspots of biodiversity. Threats to biodiversity: Habitat loss
- poaching of wildlifei man wildlife conflictsi endangered and endemic species of India. Conservation of
biodiversity:In-situ and e-situ conservation of iodiversity- field study
Documentation of thendangered flora and fauna in your native place.

9 Hours

Unit 1l
Environmental Pollution
Pollution: Definition T air pollution - water pollution- soil pollution- marine pollution- noise pollution-
thermal pollution nuclear hazard$olid waste management: Causeffects- control measures of urban
and industrial wastes. Role of an individualpirevention of pollution- pollution case studies. Disaster
management: Floodsearthquake cyclone- landslides. Electronic wastes
Investigation on the pollution status of Bhavani river.

9 Hours
Unit IV
Social Issues and Environment
Sustainable development : Unsustainable to sustainable developm#dygn problems related to energy.
Water conservation rain water harvesting watershed management. Resettlement and rehabilitation of
people. Environmentadthics: Issues possible solution$ climate change global warming and its effects
on flora and &una- acid rain- ozone layer depletion nuclear accidents nuclear holocaust wasteland
reclamation- consumerism and waste products. Environmenteption act: Air (Prevention and Control
of Pollution) acti water (Prevention and control of Pollution) dctwildlife protection acti forest
conservation adt issues involved in enforcement of environmental legislation
Analyze the recent steps takmngovernment of India to prevent pollution.

9 Hours
Unit V
Human Population and Environment
Human population: Population growthvariation among nationis population explosiori family welfare
programme and family plannirigenvironment and human healtitHuman rights value educatioii HIV/
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AIDS, Swine flui women and child welfare . Role of information technology in environment and human
health.
Population explosion in India, Chiriathe present and futurgcenario
9 Hours
Total: 45 Hours
Textbook(s)

1. T.G. Jr. Miller,Environmental Scienc&Vadsworth Publishing Co., 2004.
2. Raman Sivakumaintroduction to Environmental Science and EngineeriiiglH Edu Pw Ltd,
New Delhi, 2010.

Reference(s)

1. Bharucha ErachlThe Biodiverdy of India Mapin Publishing Pvt. Ltd., Ahmedabad Ind2810.
2. S. Divan,Environmental Law and Policy in Indi@xford University Press, New Delhi, 2001.
3. K. D. WagerEnvironmental Management/. B. Saunders Co., Philadelphia, USA, 1998.
4. W. P. Cunninghan, Environmental Encyclopedidaico Publising House, Mumbai, 2004.
5. http://lunfccc.int/2860.php
LANGUAGE ELECTIVE | |
31035
111204 MATERIALS SCIENCE
(Common to CSE, EEE, ECE, EIE and IT)
3003.0
Objective(s)
1 To explain the properties of conducting, semiconducting and dielectric materials.
1 To impart fundamental knowledge in optical materials.
1 To enable the students to understand the magnetic materials.

Program Outcomg(s)

a. ableto demonstrate basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.
Course Outcome(s)
1. Making to learn electrical properties of metaglectron energies of metals and Fermi energy.
2. Study the different types of semiconductor based on carrier nature.
3. Understanding the various polarization mechanisms in dielectrics.
4. Utilization of domain theory to explain hysteresis loop.

Assessment Padtrn

S No Bl oo mb S T Test!* Testl* M(_)del_ ) Semester_End
(New Version) Examination Examination
1 Remember 25 25 20 20
2 Understand 25 25 25 25
3 | Apply 20 20 20 20
4 Analyze 20 20 20 20
5 Evaluate 10 10 15 15
6 Create - - - -
Total 100 100 100 100

* The marks secured iTest | and Il will be converted 20 and Model Examination will be converted to
20. The remaining 10 marksliitbe calculated based on assignnseAiccordingly internal assessment will
be calculated for 50 marks


http://unfccc.int/2860.php
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Remember

CoNOOA~AWONE

Define relaxation time and collision time.

Give the postulates of free electron theory.

Give the drawbacks of classical free electron theory.

Define drift velocity.

State Drudd_orentz theory.

What is the probability function f(E)f@n electron occupying an energy level E?
What are intrinsic and extrinsic semiconductors?

Give the broad classification of semiconductors based on carriers.

State Hall effect.

. Define photovoltaic effect.

. Mention the applications of pin photo diode.

. Write a short note on dipole and dipole moment.

. List the properties of dielectrics.

. Write the expressions for electronic and ionic polarization.
. What is meant by local field in solid dielectrics?

. Write the Clausiugviosotti equation for a solid dielectric.

. Define dielectric breakdown.

. Define the term fluorescence.

. What is the sufficient condition for the phosphorescence?
. What is the principle of LED?

. Define plastic encapsulation.

. Write a note on liquid crystal state.

. Write the drawbacks of LCD.

. List the advantags of CDROM.

. What is meant by magnetic flux density?

. Write notes on (i) retentivity (ii) coercivity

. What is meant by domain?

. Mention the applications of soft magnetic materials.

. Mention some materials used for magnetic recording.

Understand

1.

How the fiee electron theory proved to be wrong in terms of thermal conductivity by Wiedemann
Franz law?

Explain the variation of Ferrirac distribution function with temperature.

Elucidate the significance of probability function when (i) f(E)=1 (ii) f(E)=0 (#&)&0.5

Calculate the density of electron at OK.

What are the importances of Fermi energy?

Why the extrinsic semiconductors are preferred over intrinsic semiconductors?

Prove that the Fermi level lies at the middle of the energy gap in intrinsic semitmmduc

Give the importance of band gap energy.

What are the differences between donor ad acceptor energy level?

. Is it possible to measure the magnetic field using Hall Effect? Explain.

. How the photo voltaic effect is utilized in solar cells?

. All the dielectics are insulators, but why all the insulators are not dielectrics?

. Why the orientation polarization occurs only in polar molecules?

. Prove that the internal field of the atoms is larger than the applied field.

. Why the chemical and electrochemical breakdewmave close relationship with thermal

breakdown?

. What are the changes observed in Bahi@h change in temperature?

. How can you increase the emission time in luminescence?

. How the electroluminescence is used in LED?

. Why the wavelength of the emitted pibos in LED depends on energy gap in the semiconductor?
. Why LCD comes under passive display device?

. How the data in CEROM is read out?
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22. What are the advantages of (XDM?

23. Give the origin of magnetic moment in magnetic materials.

24. Why the susceptibility ofidmagnetic material is negative?

25. What is the reason for the magnetic lines of forces are highly attracted towards the centre of the
ferromagnetic material?

. Why hard magnetic materials cannot be easily magnetized?

. Give the reason for using soft magnetic en@s in transformers.

. How the soft magnetic materials are used in magnetic bubbles?

N NN
w0 ~N O
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Discuss the reasons for the failure of classical free electron theory.

What is the reason for low contribution of electrons to the heat capacity of metals?

Sketchthe variation of Fermi level with temperature.

Explain how phosphorous atoms donate electrons to the conduction band?

Where are the donor and acceptor levels located in an impurity semiconductor? Why?

Explain how photo pin diodes are used in fiber opticeahmunication?

Graphically explain frequency dependence of dielectrics.

Why at low temperature the total polarization is maximum?

Deduce ClausiuMosotti relation and explain its use in predicting the dielectric constant of the

solids.

10. Why phosphorescenrds called delayed fluorescence?

11. Explain the reason for the formation of domain in ferromagnetism and how the hysteresis curve is
explained on the basis of the domain theory?

12. Discuss the bearing of domain theory in soft and hard magnetic materials.

13. Give an account of the origin of atomic magnetization and which source is important in the
ferromagnetic materials?

14. Explain the spontaneous magnetization possessed by ferromagnetic material below Curie point.

CoNOOA~WONE

Analyze/ Evaluate

1. Compare intrinsic and extrinsgemiconductors.

2. Differentiate ptype and ftype semiconductors.
3. Compare dia, para and ferromagnetic materials.
4. Differentiate soft and hard magnetic materials.
5. Compare LED and LCD.

Unit |
Electrical properties of Metals
Introduction- Derivationo f mi croscopi c -postulates af tlassizél fre@ glectroa theory
derivation of electrical conductivity of metals (Druderentz theory) merits and demerits. Derivation of
thermal conductivity WiedemanrFranz law verification. Electrorenergies in metal and Fermi energy
FermiDirac distribution function and its variation with temperatutensity of energy statesalculation of
density of electron and fermi energy at-G#verage energy of free electron at-Qkportance of fermi
energy problems.
Quantum free electron theory and Band theory of solids.

9 Hours
Unit Il
Semiconducting Materials & Devices
Introduction- elemental and compound semiconductohstrinsic semiconductors: density of electrons
density of holesdetermination of carrier concentration and position of Fermi endrggd gap energy
determination (quantitative treatment). Extrinsic semiconductors: carrier concentratitype gnd rype
semiconductors. Hall effecttheory of Hall effect experimenal determination of Hall voltage
applications. Semi conducting devices: solar cells (Photovoltaic effectes. Photo detectors: pin photo
diodesi applications.
Variation of Fermi level with temperature and doping concentration in extrinsic saguctors.

9 Hours
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Unit 1
Dielectrics
Introduction fundamental definitions in dielectriceexpressions for electronic, ionic and orientation
polarization mechanismsspace charge polarizationLangevin Debye equation frequency and
tempenture effects on polarizatierdielectric loss internal field expression for internal field (cubic
structure) derivation of Clausiudlosotti equationi importance. Dielectric breakdownvarious
breakdown mechanisms with characteristigplications ofdielectric materials and insulating materials
problems.
Charging and discharging of capacitors.

9 Hours
Unit IV
Optical Materials
Introductionfluorescence and phosphorescerteehnique of increasing the emission time. Light Enttin
Diode: principle, construction and workhiagpplications. Liquid crystal display: general properties
dynamic scattering displaytwisted nematic displayapplications comparison between LED and LCD.
Disk data storage recording and read out of data irfRCIM- principle- magneto optic disk.
Various data storage and retrieval techniques.

9 Hours
Unit V
Magnetic Materials
Introductionorbital magnetic moment and spin magnetic morotir magnetotbasic definitionsi
properties of dia, pa and ferro magnetic materialemain theory of ferro magnetisprocess of domain
magnetizatiorreversible and irreversible domaiagplanation of hysteresis curve based on domain theory
hard and soft magnetic materiatscording and read out process loppy disk and magnetic bubble
memorycomparison between floppy disk and bubble merproblems.
Magnetic shift register.

9 Hours

Total: 45 Hours

Text Book(s)

1. V. RajendranMaterials ScienceTata Mc Graw Hill Publishers Company Ltd, New BigP011.
2. M. Arumugam,Physics || Anuradha Publications, Kumbakonam, 2005.
Reference(s)
1. S. O. Pillai,Solid State PhysicdNew Age International Publications, New Delhi, 2006.
2. M.N. Avadhanulu and P.G. Kshirsaga#, Text Book of Engineering PhysicS.Chand & Company Ltd.,
New Delhi, 2005.
3. P.K. PalanisamiPhysics For Engineer&citech Publications (India) Pvt. Ltd, Chennai, 200
4. V. RaghavanMaterials Science and Engineeririgrentice Hall of India, New Delhi, 2009.
5. M. R. SrinivasanPhysics for Egineers,Reprint, New Age International Publications, New Delhi, 2002.

11L205 PRINCIPLES OF ELECTRICAL ENGINEERING
3003.0

Objective(s)
1 To learn the working and application of DC Machines
1 To learn the construction, working and types of transformers
1 Tolearn the principle of working and applications of AC Machines
1 To learn the principle of working of Special Machines
Program Outcome(s)
a. ableto demonstrate basic competence in electronics and communication engineering design
and analysis using apgtions of mathematics, physics and engineering principles.
c. able to develop problem solving skills and troubleshooting techniques in electronics.

Course Outcome(s)

1. Determine the EMF equation of generator.
2. Determine the Torque Equation motor



3.
4.
5.
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Demonstrée the working principle of various electrical machines
Diagnose the Applications of electrical machines.
Working principles of starters

Assessment Pattern

Bl oomdés T Model Semester End

SNE (New Version) el = Examination® Examination

Remember 10 10 10 10

Understand 30 30 30 30

Apply 20 20 20 20

Analyze 40 40 40 40

Evaluate - - - R

Create - - - -

OO | [WIN|F

Total 100 100 100 100

Remember

CoNoOOA~ALONE

State the principle of dc generator.

Define Motor.

List the types of generator.

Write thevoltage and current relations for DC Generator and Motor.
Define armature reaction.

Draw the characteristics of DC Shunt Generator.

Define Transformation ratio.

List the properties of an Ideal Transformer.

What is meant by Voltage Regulation?

. Mention theuse of breather in transformer.

. Is the rotor slot parallel to the shaft in three phase Induction motor? Justify with your answer.
. Define Hunting in synchronous machine.

. List the types of rotor in synchronous motor.

. Write the EMF equation of alternator.

. How hunting can be avoided in synchronous machine.

. Distinguish between lap winding and wave winding used in dc machine.

. Write the number of parallel paths in a lap and wave connected windings

. What are the two types ofgthase induction motor?

. Write the two extra features of slip ring induction motors.

. Can we add extra resistance in series with squirrel cage rotor? State the reason?
. What are slip rings?

. Why synchronous motor is not self starting?

. What are the methods employed for making the synchronous s@fstarting?

. What is synchronous condenser?

Understand

ouhrwNE

Draw the performance characteristics curve of DC shunt, series, compound generator.
Derive the EMF equation of DC generator.

Explain the different types of DC generators.

Derive the equation faorque developed in DC motor

Draw the mechanical and electrical characteristics of DC shunt, series, compound motors.
Explain the different types of induction motor.

* The marks secured iTest | and Il will be converted 20 and Model Examination will be converted to
20. The remaining 10 marks will be calculatesed on assignmenAccordingly internal assessment will
be calculated for 50 marks

41
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7. Derive the equation for torque developed in induction motor

8. Draw the equivalent circuif three phase induction motor.

9. Explain the operation of synchronous induction motor.

10. Describe the working of alternator

Apply

1. Why are carbon brushes preferred for dc machines?

2. Why OC test is generally performed on LV side of a transformer?

3. Why SC tesis generally performed on HV side of a transformer?

4. A d.c series motor having a resistance of 1 ohm drives a fan for which the torque varies as the
square of the speed. At 220 V the set runs at 350 rpm and takes 25 A. The speed is to be raised to
rpm by increasing the voltage. Determine the necessary voltage and the corresponding current
assuming the field to be unsaturated.

5. Two series motors run at the speed of 500 rpm and 550 rpm respectively when taking 50 A at 500
V. The terminal resistance of eachtoris 0.5 ohm. Calculate the speed of the combination when
connected in series and coupled mechanically. The combination is taking 50A on 500V supply

6. Why an induction motor is called rotating transformer?

7. Why an induction motor will never run at its synchous speed?

8. An Induction motor has 4 poles and it is energized from a 50hz supply. If the machine runs on full
load at 2% slip, determine synchronous speed and running speed and frequency of rotor current.

Analyze

1. Analyze the performance of givemabsformer and evaluate the core loss and copper loss
occurring in it.

2. Analyze the performance of given alternator and evaluate the voltage regulation of it by using
MMF and MMF methods

3. Why single phase induction motor is not self starting and how itoteeamotor?

Unit |
D.C. Machines

Constructional details EMF equatiori Methods of excitatiofi Self and separately excited generators
Characteristics of series, shunt and compound genefiat®rsciple of operation of D.C. motdr Back

EMF an
T Types

d torge equationi Characteristics of series, shunt and compound mot8tarting of DC motors
of starters Speed control of DC shunt motors.

Application of DC Machines for battery charging applications

Unit Il

9 Hours

Transformers
Constructionabletailsi Principle of operatiofi emf equatiori Transformation ratid Transformer on no

loadi P

arameters referred to HV/LV windingjsEquivalent circuiti Transformer on load Regulationi

Testingi Load test, open circuit and short circuit tests.
Transformers connections

9 Hours
Unit 1l
Induction Motors
Constructioni Typesi Principle of operation of three phase induction motorEquivalent circuiti
Performance calculiain i Starting and speed contrdl Singlephase induction motors (only qualitative
treatment).
Construction, working and application of single phase Induction Motors

Unit IV

9 Hours

Synchronous Machines

Constru

ction of synchronous machirie§ypesi EMF equationi Voltage regulation; EMF and MMF

methods Brushless alternatoisConstruction, gnciple and Methods of starting of synchronous motors
V curves and inverted V cuwesi Huntingi Synchronous Condenser.
Study of Synchronous motor

9 Hours
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Unit V
Special Type of Machines
Starting methods Reluctance motor Hysteresis motoi Stepper motoi Universal Motori Brushless
DC Motori Switched reluctance motor.
Applications and speed control of Special Machines
9 Hours

Total: 45 Hours

Textbook(s)

1. Meht a V. K. and Rohit Me ht a, APrinciples of El ect
Third Edition, 2011

Reference(s)

1. Bhattacharya S. K., AEIl ectrical Machi neso, Tata M
edition, 1998.

2. Mehta V. K. and Rohi't Me ht a, AiPrinciples of Power
Edition, 2012.

3. Wadhwa C. L., #AEI e cyteasteroladIndisl2@8.i neso, Wil e

4. William Henry Timbie Vannevar Bush Priic i pl es of el e dMilay,i2@061 engineer i |

5. Kot hari D. P. and Nagrath | .J., AfBasic Electrical

Company Ltd, second edition, 2009.
111206 ANALOG ELECTRONICS -I
2023.0
Objective(s)
1 To understand theavking principle of different semiconductor devices..
1 To gain knowledge on special semiconductor devices and applications..
1 To aquair knowledge about transistor biasing
Program Outcome(s)
a. ableto demonstrate basic competence in electronics and commonica&ngineering design
and analysis using applications of mathematics, physics and engineering principles.
h. ableto apply engineering tools and techniques to conduct engineering design/experiments as
well as to analyze and interpret data
i. ableto utilize the appropriate laboratory testing equipment to measure, compare, and explain
experimental circuit results
Course Outcome(s)
1. Design of circuits using Diode.
2. Design a switch and amplifier using BJT
3. Design an inverter using FET
4. Design a regulated power supfibr a given voltage using Zener diode.
Assessment Pattern

SNo| Bl oomés T| Testl" | Testll* Model Semester End
(New Version) Examination® examination
1 Remember 20 20 15 15
2 Understand 25 25 30 30
3 Apply 20 20 20 20
4 Analyze 20 20 20 20
5 Evaluate 10 10 10 10
6 Create 05 05 05 05
Total 100 100 100 100

* The marks secureith Test | and Il will be converted 20 and Model Examination will be converted to
20.The remaining 10 marks will be calculated based on assignments. Accordingly internal assessment will
be calculated for 50 marks


http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22William+Henry+Timbie%22
http://www.google.co.in/search?tbo=p&tbm=bks&q=inauthor:%22Vannevar+Bush%22
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Remember

Why silicon is used rather than germanium?

Define forward bias and reverse bias

List the cutin voltages of germanium and silicon.

Differentiate between Avalanche break down ancezdneak down.
List the gain of different types of oscillator.

Mention the advantages of low frequency and high frequency oscillators.
List the specification of diode.

List the application of diode and zener diode.

Why zenerdiode is used as a regulator?

10. Why CE configuration is mostly used in the design of amplifiers?
11. What are different type of Configuration used in BJT and FET?
12. What is h Parameter?

13. Why h parameter is used in small signal analysis?

14. What is biasing?

15. Why FET is used mostly rather than BJT?

16. Differentiate AC and DC load line?

17. What is thyristor?

18. What is thermistor?

19. What is sensistor?

20. List the factor which effects the Q point of Load line?

Understand
Behavior of non linear characteristics of Diode.
Use of Coupling capacitors and bypass capatitamplifier circuit.
Significance of Reverse bias in zener diode.
What are the advantages of Tunnel diodes?
Role of stability analysis in BJT
What are the advantages of Voltage divider bias over other bias?
What is resistive region in FET?
Application of FET in Three different regions.
What is PIN diode?
. What are the applications of Tunnel diode?

CoNOOA~MWNE

BOooNoGORA~WONE

o

>
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Calculate the intrinsic carrier density at 250 K, 300 K and 350 K.
Junction diode is operated in a circuit in which it is supplied with a constant tlwbat is the
effect on the forward voltage of the diode if an ideal diode is connected in parallel.
A diode which has the forward voltage drop of 0.7 v at 1 mA and n = 1 is operated at .5 V what is
the value of current.
4. For a BJT operated at Ic = iImAtdemine fand C at 50 MHz i f b= 10
5. For a n Channel MOSFET with,t= 20 nano meter 4= 650cm?/V-sec and W/L = 10 find the
drain current. Assume the necessary data.
Analyze/ Evaluate
1. Determinebyc and k for a transistor wheres+50pA and Ic=365mA.
2. Determine §,lc,lg,Vee for fixed bias circuits whosepR 1 0 k g=,1 OF0 q ge=BVI,Vcd£10V.
3. A certain transistor is to operated witlRe#£6V .If maximum power rating is 250mW .what is the
most Collector current that it can be handle?
4. Determineg,lcand\eef or a base biased transis&=80 circuit wi
Vee=12VRe= 22 kq cabh @0 R.
5. Name the two conditions that produce saturation in the transistor.
6. A certain JFET has ardsof 1nA for Ves=-20v .Determine the input resistance.

n

w

1. Design a circuit to obtain a DC emitter current of 1mA to ensure a +2V signal swing at the
collector with VCE = 2.3 V vCcC = 10V b = 100.
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2. Design a Single stage MOS amplifier with overall voltage gain of a common source amplifiers for

which trans condttance = 2mA/NV,9J= 50KY RD F= 1100KWY, R
3. An AA flash light cell whose thevinen equivalent is a voltage source of 1.5 V and resistance of 1
Y is connected to the terminal of ideal diode wha

the connetions between the diode cathode and positive terminal of the battery and vice versa.

Unit |
Semiconductor Diodes
Semiconductor diodes: Construction of PN junction diedi#<Characteristics Quantitative theory of PN
diode current components Diode Reistancei Transition and Diffusion capacitancesEffect of
temperature on PN junction diodes characteristiddodel of Diodei Diode specificatiori Clipping &
Clamping Circuits Voltage multipliers using diodeslalf wave and full wave rectifier, SMPS.

6 Hours
Unit Il
Bipolar Junction Transistors
Bipolar Junction Transistors: Construction of a transigtoPrinciple of transistor actiori Current
component$ input and output chacteristics of a transistor in CE,CB,CC configuratioreut off, active,
saturation and breakdown regionsCurrent gain in CE,CB,CC configuratioiish parameter model for
BJT1 BJT specification

6 Hours
Unit 1
Field Effect Transistors & UJT
Field Effect Transistors: Construction and characteristics of JiEFfameters of JFET MOSFET i
Depletion & enhancement moded-ET in CS,CD,CG configuratioris equivalent circuits of FET at low
frequencies FET model at high Frequenci@sFET specificabn. Construction, Theory of operation &
characteristics of UJT, PUT

6 Hours
Unit IV
Special Semiconductor Device
Construction & Characteristics of Zener Diode, Tunnel Dib@N Diodei Varactor Diode. Construction
& Characteristics of SCR Two Trarsistor Equivalent Circuit§ Applicationsi TRIAC &DIACT
Applications of Zener diode as voltage regulatoncepts of regulations.

6 Hours

Unit V
Transistor Biasing
Operating poinBias StabilityCollectorto-Base bias or CollectofFeedbak biasi Emitter Feedback Bias
Collector Emitter Feedback Bigelf BiasEmitter Bias or Voltage Divider bigStabilization against
variations in \4e and 3 for the Self Bias Circudeneral Remarks on Collector Current StabiBigs
CompensatioiBiasing Crcuits for linear Integrated Circuitbermistor and sensistor compensation
Thermal Runaway hermal StabilityBiasing the FET
6 Hours
Total: 30 + 30 Hours
Lab Components:
(Simulation using Pspice is required)
1. Diode characteristics.
2. Clipper am Clampers.
3. Rectifier circuits.
4. Characteristics of BJT.
5. Characteristics of FET and UJT.

Textbook(s)
1. J Millman, C. Halkias&Satyabrata JWEl ect r oni ¢ Devices aHilld Circuits
2007.

2. L Robert Boylestead, Louis Nashelsky, "Electronic Devieesl Circuit Theory" Pearson
Education 2006.
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Reference(s)
1. Nandita Das Gupt a and Amitava D avodeli@uagnd a ,
Technology, 06 Prentice Hall of I ndi a, 20014.
2. Donald A. Neaman, fiSemiconduct-dilf20Rhysics a
3. Ben G. Streetman and Sanjay Banerjee, ASol
4. David A. Bell, fAEl ectronic Devices and Cir
111207 NETWORKS AND TRANSMISSION LINES
3003.0

Objective(s)

1 To analyze and synthesize the two port networks.
1 To analyze the filters.
1 To become familiar with propagation of signals through lines.

9 To calculate various line parameters by conventional and graphical methods.
1 Need for impedance matching and different idgr@ce matching techniques.

Program Outcome(s)

46

nd
i d
cu

a. ableto demonstrate basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.
f. able to design, analyze, troutthest and repair analog and digital communication systems.
g. ableto identify, formulate, and solve electronics and communication engineering problems.
h. ableto apply engineering tools and techniques to conduct engineering design/experiments as

well as to analze and interpret data
Course Outcome(s)

Determine various network parameters.
Synthesis RL & RC and LC networks.

Design all type of filters.

Calculate the input anddad impedance /admittance
Determine the VSWR and Reflection coefficient

. Evaluate reflection loss

Assessment Pattern

NoOOAWNE

SNo|Bl oomds T4gTestl" | Testll* | Model Semester End
(New Version) Examination” Examination
1 Remember 30 25 25 25
2 Understand 25 25 30 30
3 Apply 20 20 15 15
4 Analyze 15 15 10 10
5 Evaluate 10 10 15 15
6 Create 0 05 05 05
Total 100 100 100 100
Remember
1. Define two port Network.
2. List the different types of networks.
3. Define poles and zeros of 2 port network.
4. List the equatioror Z, Y, h, T parameters.
5. Whether pole or zero determines the response of a system, why?

*The marks secured in Test | and Teswill be converted 20 and Model Examination will be converted to
20. The remaining 10 marks will be calculated based on assignments. Accordingly internal assessment will

be calculated for 50 marks

Determine the characteristics Impedance and Propagation constant of various networks.

i Se mi

Devi
Stat e
itso,
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6. Define characteristic impedance and propagation constant of a transmission line.
7. What are LPF, HPF, BPF and BRF?
8. Define transmission line.
9. Define characteristic impahce and propagation constant of the line.
10. State the condition for distortion less line.
11. Define standing waves.
12. What is reflection coefficient?
13. Give the minimum and maximum value of SWR and reflection coefficient.
14. Mention two applications of Smith Chart.
Understand
1. Differentiate between the Network analysis and synthesis.
2. What is symmetrical network?
3. Why symmetrical network is called as Image Impedance?
4. List the use of foster and cauer methods?
5. What are Butterworth filters?
6. What is stop band and pass band
7. Whatis a short circuited and open circuited line?
8. Define infinite line and smooth line
9. What are the types of distortion?
10. What is impedance matching?
11. What is the use of Smith chart?
12. What are constant S circles?
Apply
1. How composite filter is formed?
2. Compare the networks parameters.
3. Determine the characteristics impedance and propagation constant.
4. Calculate the input and load impedance /admittance.
5. Determine the VSWR and reflection coefficient.
6. Determine reflection loss.
7. Why is the Quarter wave linalted as Copper insulators?
8. How distortion can be reduced in a transmission line?
Analyze
1. How to analyze the two port networks?
2. How to synthesize the RC networks?
3. How to analyze the infinite line?
4. Why loading is needed for the line?
5. How to avoid the reéiction?
Evaluate
1. A loss |l ess |Iine has a shunt capacitance of
calculate the characteristic impedance.
2. Determine the Reflection coefficient of a transmission line wher2@0 ohms and
Zo =694 12° ohns.
3. A line has the following primary constants
C=0.062¢F/ km Find characteristic i mpedance,
4. Find the sending end impedance of the line having negligible losses whisrgszohms,
receiving end impedance is 115+j75 ohms, and the line is 1.183 times the wavelength.
Create
1. Design a BPF for a upper cut off frequency as 20KHz and lower cut off frequency of 2KHz.
2. Design a single stub match for a load of 150 +j 225 ohms8&rahms line at

Unit |

500MHz using smith chart.

Network Analysis and TwoPort Parameters

Terminal polls- 'Network functions for one part and two pdradder network General networks Poles

69

pF

R=100

atten
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and zeros of network function§ime domairbehavior from the poles and zero pldnter Relationship of
two port variables Open circuit impedance parameters, short circuit admittance paranietarsmission,
(T) parameters- Hybrid (h) parameters Inverse hybrid (h) and transmission parangter a n d
representation Lattice networks Image parameters.
9 Hours
Unit Il
Network Synthesis
Hurwitz polynomials- Positive real functions Synthesis of reactive one port by Foster and Cauer method
Synthesis of RL, RC, and LC networks by Foster a@duer methods.
9 Hours
Unit 1l
Filters
First order low pass and high pass c filtelBand pass and band reject filtekB pass filters- Higher
order active filters Design of constantK, M - derived and composite filters.
9 Hours
Unit IV
Transmission Line Theory
Different types of transmission linésDefinition of characteristic impedanéethe transmission line as a
cascade of ISections- Definition of Propagation @nhstant.General Solution of the transmission line
physical significance of the equation and the infinite lire wavelength and velocity of
propagation.Waveform distortion distortion less transmission lirie the telephone cablé Inductance
loading oftelephone cables. Input impedance of lossless Tireflection on a line not terminated by Z
Meaning of reflection coefficient reflection factor and reflection loss.
9 Hours
Unit V
The Line at Radio Freguencies
Standing waves and standing wave ratio on a iimput impedance of a lossless line terminated by
impedancé One eighth wave liné The quarter wave line and impedance matcliiige half wave line.
The circle diagram for the dissipation les®li The Smith Chart Application of the Smith Chartsingle
stub matching and double stub matching.
9 Hours
Total: 45 Hours
Textbook(s)
1. J. D. RNdewpr Rs, Li,rHel,2m@litiod, 2020.e | ds 0
2. M.E. Van Valkenburg.,Networks Aralysis", Prentice Hall of India, 2005.
Reference(s)
1. A. Sudhakar and S.P.Shyammoha@irtuits and Networks Analysis and Synthesis Tata
McGraw Hill, 2001.
2. UmeshSinha,Network Analysis and SyntheSjsSatyaPrakashan, 1997.
3. UmeshSinha, "Transmissioimés and Networks", SatyaPrakashan, 2005.
4. FrankelinKuo, "Network analysis & SynthesisMcGrawHill, 1990.
110208 ENGINEERING GRAPHICS
Common for CE,EEE,ME,BT,IT & TT (I Semester); AE,CSE,ECE,EIE & FT (Il Semester)
2023.0
Objective(s)

1 Understand andppreciate the importance of Engineering Graphics in Engineering
1 Understand the basic principles of Technical/Engineering Drawing
1 Understand the different steps in producing drawings according to BIS conventions
Program Outcomg(s)
a. ableto demonstra basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.
h. able to apply engineering tools and techniques to conduct engineering design/experiments as
well as to analyze and interpret data
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Course Outcome(s)

1. Projection of various components according to BIS specifications.

2. Assembly of datas and information of various components in visualized way
3. Interpretation of technical graphics assemblies

4. 2D modeling ly AutoCAD

Assessment Pattern

Bl oom6s Taxonom Internal Semester End
(New Version) Assessment | Examination

Preparation

1 Remember

1 Understand 15 15

T Apply
Observation and Results

1 Analyze 10 25

1 Evaluate
Record 10 -
Mini -project/ Model examination /Viva-voce 15 10

Total 50 50
Remember

Define Graphic communication or Drawing.

List the different drawing instruments.

What is blueprint?

What are the applications of engineering graphics?
What are the two types of drawings?

What are the different types ofgpections?

Define Orthographic projection.

What do you mean by | angle projection?

What is Il angle projection?

10. Define Plan.

11. What is Elevation?

12. List the various types of lines.

13. What do you mean by a Plane?

14. Name the five standard sizes of drawing shd®ttdre specified by BIS.
15. Give the BIS codes for Lettering, Dimensioning and lines.
16. State few important dimensioning rules.

17. What are the two types of Solids?

18. What is Representative Fraction (RF)?

19. What is a Frustum?

20. Define Truncation.

21. Define Section Planend give its types.

22. What do you mean by development of surfaces?
23. State the principle of Isometric projection.

24. What is Isometric View?

25. Define Isometric scale.

CoNoA~LONE

Understand

1. When an object is said to be in Ill quadrant?

2. Why are the projectors perpendiculathie Projection Plane in the Orthographic projection?

3. What is the Shape of the section obtained when a cone is cut by a plane passing through the apex
and center of the base of the cone?

4. Why Il and IV angle projections are not used in industries?
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5. What arelhe differences between | angle and Il angle projections?

6. Which method is suitable for developing a truncated prism?

7. Why is a hexagonal headed bolt and nut more common in use as compared to square headed bolt
and nut?

8. Which is the most suitable method finrawing the Perspective Projection?

9. What are the prerequisites for Free hand sketching?

10. What are the two methods used to obtain the Isometric view of a circle?

11. Why CAD is preferred over Conventional drafting?

Apply/Evaluate

1. How will you project a pointvhich is above HP and in front of VP?

2. How will you project a point which is below HP and behind VP?

3. What is the method used to determine the True length and inclination of a line inclined to both the
planes?

4. How will you project a prism whose axis is imaid to HP and parallel to VP by Change of
Position method?

5. How will you project a cylinder when the axis is inclined to VP and parallel to HP by change of
position method?

6. How will you project a pyramid whose axis is inclined to HP and parallel to VP lapgghof
Position method?

7. How will you project a cone when the axis is inclined to VP and parallel to HP by change of
position method?

8. How will you obtain the Sectional view of solids in simple vertical position cut by planes inclined
to any one referencdgme?

9. How will you develop the lateral surfaces of simple and truncated solids?

10. How will you develop the complete surfaces of Frustums?

Create
1. Construct an isometric scale.
2. A cricket ball thrown from t he ¢gr cakimud hdightv e | react

reached by the ball is 5m. The ball travels a horizontal distance of 11m from the point of
projection. Trace the path of the ball.
3. The Pictorial view of an object is shown below. Draw the following views to full size scale.
a) Elevation inhe direction of arrow
b) Left end elevation c) Plan

0

4. Read the dimensioned drawing shown below. Redraw the figure to full size and dimension it as
per Indian Standards.
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Unit |
Concepts and Conventions
Use of drafting insttmentsi BIS conventions and specificatioinsSize, layout and folding of drawing
sheetd Lettering and dimensioning. General principles of orthographic projectiirst angle projection
T Layout of viewsi Projection of points, located in all quadrarid straight lines located in the first
quadrant’ Determination of true lengths and true inclinatio@enics: Different types and applicatiohs
Construction by Eccentricity method.

6 Hours
Unit Il
Projections of Solids
Projection of simp solids like prisms, pyramids, cylinder and cone when the axis is inclined to one
reference plane by change of position mettirdjection of Planes inclined to any one reference plane.

6 Hours
Unit Il
Sections of Solids and Development of Surfaces
Sectioning of solids like prisms, pyramids, cylinder and cone in simple vertical position by cutting planes
inclined to one Reference: planeédbtaining tle true shape of sectioBevelopment of lateral surfaces of
simple solidg prisms, pyramids, cylinders and conkdgersection of Solids.

6 Hours
Unit IV
Isometric Projection and Perspective Projection
Princiges of isometric projectiofi isometric scalé isometric projections of simple solids, pyramids,
cylinders and conesOrthographic projection- Systems of orthographic projection First angle
orthographic  projection - Conversion of pictorial to orthograg views (Free hand).
Perspective projections: Perspective projection of solids by vanishing point method.

6 Hours
Unit V
Introduction t o AutoCAD and 2D Modelling
Starting AutoCADi Interfacesi Menusi Tool barsi Coordinates Limits i Unitsi 2D commands
Drawing Commands Creating a Point, Construction of Lines, Polyline, Multiline, Circles, Arcs,
Rectangle, Polygon, Ellipse, Hatchext, Mtext, Linetypes Edit and Modify commands Copy, Move,
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Erase, Mirror, Zoom, Pan, Arrays, Trim, Break, Fillet, Chamfer, Redraw, Regen, Dimensioning, Colors,
Layersi ExercisesIntroduction to 3D modeling.

6 Hours
Textbook(s)
1. K. V. NatarajanA Textbook: of Engineering Graphjd3hanalakshmi Publishers, Chennai, 2006.
Reference(s)
1. S. Julyes JaisinglEngineering GraphicsTri Sea Publishers, 2010

2
3.
4.
5

V. RameshbabEngineering GraphicsVRB Publishers Pvt Ltd., 2009.

K. Venugopal Engineering Graphics New Age International (P) Limited, 2002.

N. D. Bhatt,Engineering DrawingCharotar publishing House 2003.

K. L. Narayana and P. Kannaidingineering GraphicsScitech Publications (Pvt) Limite2D02
Total: 30 +30Hours

List of Experiments

1.
2.
3.
4
5.

6.

7.
8.

9.

Projection of points located in all quadrants.

Projection of straight lines located in the first quadrant inclined to both the planes.
Determination of true lengths and true inclinations of Straight lines.

Projection of Solids like prisms, pyramids, ioger and cone when the axis is inclined to one
reference plane by change of position method.

Sectioning of solids in simple vertical position by cutting planes inclined to one reference plane
and obtaining true shape of section.

Development of lateral sfaces of simple and truncated solids like prisms, pyramids cylinder and
cone.

Isometric Projections / Views of Solids like prisms, pyramids and Cylinders.

Orthographic Projection of various components from pictorial views.

Drawing of front, top and side eivs from given pictorial views using AutoCAD.

10. Drawing sectional views of prism, pyramid and cylinder using AutoCAD.
Practical Schedule

Sl. Experiment Hours
No
1 Projection of points located in all quadrants 3
2 Projection of straight lines located imetfirst quadrant inclined to both the
planes. 3
Determination of true lengths and true inclinations of Straight lines 3
4 Projection of Solids when the axis is inclined to one reference plane by ch
of position method. 3
5 Sectioning of solids isimple vertical position by cutting planes inclined to @
reference plane and obtaining true shape of section 3
Development of lateral surfaces of simple and truncated solids. 3

Isometric Projections / Views of Solids like prisms, pyramids and @gfi

Orthographic Projection of various components from pictorial views.

©| 0 N O

Drawing of front, top and side views from given pictorial views using
AUtoCAD. 3

10 | Drawing sectional views of prism, pyramid and cylinder using AutoCAD. 3
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111 209 WORKSHOP PRACTICE
(Common for all branches of B.E./B.Tech)
00210
Objective(s)
1 To learn the use of basic hand tools and
1 To know the need for safety in work place
1 To gain hands on experience on Carpentry, Fitting, Sheet metal, Plumbing, Arc wetingry
and Basiclectrical circuits
1 To have the basic knowledge on working of domestic appliances.
Program Outcomg(s)
a. ableto demonstrate basic competence in electronics and communication engineering design
and analysis using applications of mathematicgsios and engineering principles.
h. able to apply engineering tools and techniques to conduct engineering design/experiments as
well as to analyze and interpret data
Course Outcome(s)
Perform basic Carpentry work
Perform basic Fitting work
Fabrication ofSheet metal objects
Plumbing work
Arc welding skill
Preparing green sand mould
Soldering skill
Assessment Pattern
Bl oomés Taxo Internal Semester end
(New Version) Assessment Examination
Preparation
1 Remember
1 Understand
__ Apply
Observation and Results
1 Analyze 5 10
i Evaluate
Record 10 -
Mini -Project/ 15 15
Model Examination /Viva-Voce
Total 50 50

NogakrwpdhrE

20 25

Remember

What are the tools used in sheet metal work?

What are the types of joints in sheet metal work?

What is moulding?

What is green sand mould?

What is gas welding?

List out the types of flames in welding.

What is meant by carpentry?

What is the use of Saw?

What are the types of joints in pipe connection?

10. What is staircase wiring?

11. What is the working principle of centrifugal pump?

12. What are the tygs of valves in plumbing and where it is used?
13. List out the cutting tools used in carpentry with specification.
14. What are the necessary equipments used in Arc Welding?
15. What are the methods used in sheet metal work?

16. List out the types and components of-ADonditioner.

CoNoOA~AWNE
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Understand

arwpdE

©oNo

Apply /
1.
2.
3.
4,
5.

Create
1.
2.

3.

Compare the Refrigeration system with air Condition system?

How the refrigeration system works?

How will you select the suitable welding process for various materials?

How will make a V joint in the given MS flat?

How will you male a green sand mould using solid pattern? How gadget like chair, sofa,table, cell
phone stand by using welding joints?

How will make English letters from A to Z by using carpentry tools with screw, bolt and nut?
How metals are manufactured by using casfirocess?

How cavity is formed by using pattern?

How the wires are joined by soldering?

Evaluate

Sketch the line diagram of the plumbing work carried out in your house.

Sketch the wiring diagram for a room consist of two fans, three tubeligitgre plug point.
Sketch all the wooden furniture present in your house in three dimensional view.

How will make a connection of basic pipe lines, using PVC pipes, that includes valviepshd
How will form Staircase and Godown wiring?

Preparea hexagonal shape pen stdrydusing power tools.
Prepare a cover with handle by using sheet metal to cover a motor.
Prepare a small trolley to carry wastage by using welding .work

List of Experiments

Nogakrwbr

8.
9.

10.
11.
12.

Forming of simple objects using sheet metal.

Preparinga V joint from the given MS flat.

Demonstration of Assembly and Disassembly of centrifugal pump.

Making simple gadget like chair, sofa, table, cell phone stand by using wgditg

Making simple gadget like pen stand, box, cell phone stand etc.ifgypmwvertools.

Making a connection of basic pipe lines, using PVC pipes, that includes valves and taps.

Demonstration of working of domestic appliances: Washing MacHredfigerator and Window

Air Conditioner.

Study of Discrete componenandbread board

Demonstration otorage Oscilloscopand Function Generator.

Soldering Practice

Verification of Ohms law, Kirchhoff Voltage and Current laws.

Verification of Superposition, Thevinen and
Total: 30 Hours

Practical Schedule

SI. No. Experiment Hou
1 Forming of simple objects using sheet metal. 3
2 Preparing a V joint from the given MS flat. 3
3 Demonstration of Assembly and Disassembly of centrifugal pump. 2
4 Making simple gadget like chair, sofa, table, cell phone stgngimg welding joints. 3
5 Making simple gadget like pen stand, box, cell phone stand etc., by using power tq 2
6 Making a connection of basic pipe lines, using PVC pipes, that includes valves anq¢ 2
7 Demonstration of working of domestic ajgpices: Washing Machine/ Refrigerator an{ 2

WindowAir-Conditioner.
8 Study of Discrete componerasdbread board 2
9 Demonstration ofStorage Oscilloscop@nd Function Generator. 2
10 Soldering Practice 3
11 Verification of Ohms law, Kirchhoff Vdhge and Current laws. 3
12 Verification of Thevinen and Nortonég 3

Norto
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110301 ENGINEERING MATHEMATICS llI
(Common to all branches Except CSE and Bidech)
3 1035
Obijective(s)

1 To obtain the knowledge of expressing periodic functions as Fourier series, Fourier transform and
Z transform which is used to analyze signals in signal processing.
1 Ability to solve boundary value problems in heat and wave equation using partial rdiéfere
equations.
Programme Outcomes)

a. ableto demonstrate basic competence in electronics and communication engineering design and
analysis using applications of mathematics, physics and engineering
Course Outcomés)
1. Acquire more knowledgeibasic concepts of engineering mathematics.

2. Toimprove problem evaluation technique.
3. Choose an appropriate method to solve a practical problem.

Assessment pattern

Bl oomés Ta Model Sl
S. No : Test* | Testll? SO End
(New Version) Examination L
Examination
1 Remember 20 20 20 20
2 Understand 40 40 40 40
3 Apply 30 30 30 30
4 Analyze/ Evaluate 10 10 10 10
5 Create - - -- -
Total 100 100 100 100
Remember
1. State the Dirichletés Conditions
2. Define even and odd function graphically
3. Write down thecomplex Fourier transform pair
4. State convolution theorem in Fourier transform
5. Define unilateral and bilateral#Zansform of {f(n)}
6. State initial value theorem in-Zansform
7. Define complete solution of a partial differential equation
8. Write the complemeaty function of non homogeneous second order equations of distinct and

repeated roots
9. What does @represent in the equation ¥ &yxx ?
10. Write any two solutions of the Laplace equation obtaimgthe method of separation wdriables

Understand
1. Findthe general solution oX (22 - yz)p +y (x2 - 22)q =z (y2 - XZ)
, Solve (D? +2DDj+Di?)Jz=x2y+e*¥
3. Find the halrange cosine series for the functidiéx) =X, O0<x< P and hence deduce the

o

sum of the seriesd ———
n=0 (2n + 1)4

4The marks secured in Test | and Il will be converteAd@nd model examination will be converted to 20.
The remaining 10 marks will be calculated based on assignments. Accordingly, internal assessment will be
calculated for 50 marks.
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80X O¢txcl

Find the Fourier series of period 2 foetfunction f (X) =
ip(2-x)  1¢xe2

Deduce thesumof g — .
n=135,.MN

. . _€él-|x for |x ¢1
Find the Fourier transform cff(x) =] .
i 0 for|x|>1

oo - 2 oo - A
SINX SINX
Hence evaluater"%—g dx and 5 8 dx.
oC X =+ OQ X =

o]

Solve the integral equationf (X) cosax dx - e
0

-da

47

(2z- 1)%(z- 1)

Find Zitransform ofﬂ
(hn+1)(n+2)

Find inverseZ transform

8z°
Use convolution theorem to find the inveétransform of ——7+—
(2z- 1)(4z+1)

Give a function which is self reaipcal under Fourier sine and cosine transform.

Find the PDE of all planes having equal intercepts on the x and y axis.

Form the PDE of all planes passing through the origin.
Expand the functionf (X) =|COSXI in (- p,p) as a Fourier series of periaity 2p.

A function y=f(x) is given by the following table of values. Make the harmonic analysis
of the function in (0,T) up to the second harmonic.
X 0 T/6 T/3 T/2 2T/3 | 5T/6 | T

Y 0 9.2 144 | 178 |173 |11.7 |O

Obtain the costant term and the first harmonic in the Fourier series expansion in (0,12) for the
function y = f(x) defined by the table below

0 1 2 3 4 5 6 7 8 9 10 | 11

X
f (x) 1.8 11 ) 03 ] 016 | 05 15| 216|188 | 1.25]1.30]1.76| 2.00

A taut string of length L i¢astened at both ends. The midpoint of stving is taken to a height of

b andthen released from rest in this position. Find the displacement of the string at any time t.

A string is stretched between two fixed points at a distance 2L apart andithe gbthe string

aregiven initial velocities v where v = cx/L 0<x<L

=c(2L-x)/L L <x<2L . xbag the distance from an engbint. Find the

displacement of the strirgt any subsequent time.

A rod 30 cm long, has its ends A and B at 20°C and 80°C respectively, until steady state conditions
prevail. The temperature at the end B is then suddenly reduced to 60° C and at the end A is raised
to 40° C andnaintained so. Fiohthe resulting temperature u (x,t).
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9. Arectangular plate with insulated surface is 10 cm wide so long compared to its width that it may
be considered infinite length .If the temperature along the short edge y=0 is gi\ggﬁ]@),
10

while the two long edges x=0 and x=10 as well as the other short edge are Keptkind the
steady stateemperature.

10. Solve the equatiory,,, - 7Y,,, +12y,=2", giventhat y, =y, =0.
Analyze/ Evaluate
1. Solve (-5 D D 6 ®)&BHydsinx.

2. Solve (403-4 D D 6 3zD>-d6 log(x+2y).
3. Solvez=px+qy+p.

P dx
4. Evaluate 3 using transform method.
e+ atfie+v7)

5. Evaluatex 9X  and x X°dX _

6. Find Fourier sine transform & , a>0.
X

7. Find Fourier sine and cosine transform &f ga >0 and hence find Fourier sine and
cosine transform of x%.

XZ
2,2 -
8. Find Fourier transform o€ 2* , a > 0 and hence find Fourier transform ef 2 .

9. Find Fourier sine and cosine transform of "X
10. Find inverseZ transform 47 .
(2z- 1(z- 1)

Unit -I
Fourier Series
Di ri chl et 6GenaabFRoutiér serigs@dsl and even functiorisHalf range cosine and sine series
Par s eval -Harmdnid AnalysisApplication to engineeringroblems

9 hours
Unit i ll
Fourier Transform
Fourier transform paif Sine and Cosine transfornisPropertiesi Transforms of simple functionk
Convolution theoremP a r s e v a | -Birste Houier mransform Application to engineering problesn

9 Hours
Unit 7 11
Z -Transform and Difference Equations
Z-transform - Elementary propertie§ Inverse Ztransformi Convolution theorem-Formation of
difference equations Solution of difference equations using @ansform - Application to enginering
problems.

9 Hours
Unit-1V
Partial Differential Equations
Formation of partial differential equations by elimination of arbitrary constants and arbitrary furictions
Solution of standard types of first order partial differential equations (exdudiducible to stadard
foormg-Lagr angeds I Linea partial differerial eqoations of second and higher order with
constant coefficients

9 Hours
Unit TV
Boundary value problems
Classification of second order quasi linear partial differential equatidrsurier series solutions of one
dimensional wave equatioh One dimensional heat equation (Insulated ends exclude&tgady state
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solution of twedimensional heaequation (Insulated edges excluded )Fourier series solutions in
Cartesian coordinates .
9Hours
Total: 45+15 Hours
Text Book(s)
1. B. S .Grewal Higher Engineering MathematicKhanna Publications , New Delhi ,2000.
2. Kreyszig E, Advanced Engineering Mathemati¢s8th Edition , John Wiley & Sons,
Inc,Singapore (2008)
Reference Books)
1. Ramana B.VHigher Engineering Mathematic§ata McGrawHill Publishing Company Ltd, New
Delhi, 2007.
2. Bali N.P and Manish Goyal,Text book of Engineering Mathematic¥? Edition, Laxmi
Publications(P)Ltd., 2008.
3. Ray Wylie C and Louis Barrett CAdvanced Engineering Mathematidsata McGrawHill Publishing
Company Ltd, 2003.
4. Gl yn J AdvemcedEngineering Mathematic8 Edition,Wiley India, 2007
111302 DATA STRUCTURES
30030
Objective(s)
1 To learn the basiasf abstract data types in data structures.
1 To learn the principles of linear and ndimear data structures.
9 To build an application using sorting and searching.
Program Outcome(s)
b. able todemonstrate proficiency in computer programming.
c. ableto devebp problem solving skills and troubleshooting techniques in electronics.
d. able to demonstrate critical reasoning and problem solving abilities including the use of
simulation software for designing and troubleshooting.
CourseOutcome(s)
1. Able to understandhe modelof AbstractData Type, calculation of algorithm efficienand
designingof recursivealgorithms.
2. Able to understand the concepts and applications of Stack, Queue and Linked list.
3. Able to analyze various sorting and searching algorithms.
4. Able toknow the usage of Nehinear Data structures in the application of trees such as Binary
Search tree, AVL Search tree and Heap tree.
5. Able to find the shortest path and minimum spanning tree for the given graph.
Assessment Pattern

S No Bl oo mob S T Test I | Test II* M(_)del_ Seme;ter_End
(New Version) Examination® | Examination

1 Remember 20 20 10 10
2 Understand 20 20 20 20
3 Apply 30 30 30 30
4 | Analyze 20 20 20 20
5 Evaluate 10 10 10 10
6 Create - - 10 10

Total 100 100 100 100

* The marks secured in the Test | and Il will be covered 20 and ModeatiEation will be covered to 20.
The remaining 10 marks will be calculated based in assignments. Accordingly internal assessment will be
calculated for 50 marks
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59

Remember

1. What isa data structure?

2. What is a nodinear data structure?

3. Whatis a linear data structure?

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

5. Define stack

6. What is big O notation?

7. Whatis an ADT?

8. Specify the basic operations of stack and gueu

9. List out the applications of stack and queue.

10. What is tree and List out few of the applications of tree-datecture?

11. Define graph

12. List the various types of sorting algorithms.

13. What is hashing?

14. List out the various types of hashing methods.

15. What is sarching?

16. Specify the properties of binary search tree.

17. What is minimum spanning tree?

18. What is the balance factor for AVL Trees?

19. What is the efficiency of binary search?

Understand

1. Why recursive algorithms are efficient than aacursive algorithms?

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

3. Describe a situation where storing items in an array is clearly better than storing items on a linked
list.

4. Write a class definition that could be used to define a node in a doukdylllist. Include only the
instance variables, not the methods. Also write one sentence to describe a situation when a doubly
linked list is appropriate.

5. Sort the given values using Quick Sort?

6. Describe the time complexity of sorting and searching dlyos.

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

8. What are the steps to inserting a new item at the head of a linked list?

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

10. What is the conditin for balancing to be done in an AVL tree?

11. Enumerate Binary Search with suitable example and algorithm.

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

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

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

Apply

1. Convertthe expression (a+b)*eed i nt o i nfi x, prefix and postfix

algorithm to find the shortest distance in a weighted graph.
Analyze

1. Differentiate linear and noimear data structure.

2. Contrast ADT implementation of array and linked list.

3. Compare internal and external sorting.

4. Differentiate between binary tree and binary search tree.

5. Compare linear and binary search.

6. Distinguish DFS and BFS.

Evaluate
1. Evaluatethe best case and worst case complexity for searching algorithms.
2. Can stack be used to perform queue operations? Judge.

no
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Create
1. Develop an application using a stack /Queue /List /Tree that reflects on real world problem.

Unit |
Introduction
Psudo codeAbstract Data typeModel for an ADTFADT ImplementationsAlgorithm Efficiency
Designing Recursive AlgorithraRecursive Examples.
Analysis of various algorithm

9 Hours
Unit Il
Linear List: Stacks, Queues and Lists
Arraysi Basic Stack OperatieBtack ADT- Applications of Stack Queues Operation®Queue ADTI
Queue Applicationd.ist ADT- CircularDoubly Linked List.
Analysis of Stack, Array and Lists

9 Hours
Unit 1l
Sorting and Searching
Sorting: Inserton SortSelection SorBubble Sort Merge sortt Quick sorti Heap sorshell sortExternal
Sorts.Searching: Sequential searBimary Search: Hashing General Ided Hash Functiori Separate
Chainingi Open Addressing Linear Probing
Analysis of various sorting algorithms

9 Hours
Unit IV
Non Linear List: Trees
Basic Tree concepts Binary Tree$ Tree Traversald Expression TreeBinary Search Trees AVL
Search Treebleap conceptimplementatiorHeap ADT-Heap Applicatims: Priority Queue.
Analysis between binary and AVL trees

9 Hours
Unit V
Graphs
Definitions i Traverse Graph: Depth first Traverd&eadth first Traversebhortest Path Algorithms:
Unweighted Shortest PathsDi j kst rads Al deraintnth m.g Nir reie miukKRiskalamd s
Algorithm.
Applications of Dijkstrads Al gorithm

9 Hours
Total: 45 Hours
Textbook(s)
1. M. A. Weiss,Data Structures and Algorithm Analysis in Bearson Education, 2009.
Reference(s)

1. F.RichardGilberg, Mehrouz. ForouzanData Structuresi A Pseudocode Approach with, C
Thomson,2007.

2. Y.Langsam, M. J.Augenstein and A. M.Tenenbalata Structures using,Pearson Education,
2004.

3. A. M.AhoHopcroft and J.D. UllmarData Structures and AlgorithmBearson edwation, 2000.

11L303 SIGNAL AND SYSTEMS
31035

Objective(s)
1 To make the students to understand Continuous time and discrete time signals and systems.
1 To analyze the signals and systems using different transforms
1 To acquire the basic knoedge of FIR and IIR systems

Program Outcome(s)

a. able todemonstrate basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.

Al

gor
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g. able to identify, formulate, angblve electronics and communication engineering problems.

h. ableto apply engineering tools and techniques to conduct engineering design/experiments a
well as to analyze and interpret data

i. ableto utilize the appropriate laboratory testing equipment to ureasompare, and explain
experimental circuit results.

j. ableto demonstrate critical reasoning and problem solving abilities including the use of
simulation software for designing and troubleshooting.

CourseOutcome(s)

1. Able to identify and differentiatthevarious types of signals, their responaed properties

2. Able to analyzethe continuous time signals and systems using Fourier series and Fourier
transform and also to understand their properties in order to solve the frequency response of LTI
CT sydems.

3. Able to explorethe discrete time signals and systems using Fourier series and Fourier transform
and also to understand their properties in order to solve the frequency responseDdf LTI
systems.

4. Able to apply Nyquist criteria for sampling the contbus time signal to get an appropriate
discrete time signal and to study the reconstruction of a signal and aliasing effects.

5. Able to realize the system structure using@sform and Laplace Transform.

Assessment Pattern
Bl oomdéds T * . Model Semester End
SN (New Verson) et | sl Examination® | Examination
1 Remember 20 20 10 10
2 Understand 20 20 20 20
3 | Apply 30 30 30 30
4 | Analyze 20 20 20 20
5 Evaluate 10 10 10 10
6 | Create - - 10 10
Total | 100 100 100 100
Remember

1. Define Signal ad Systems

2. Give the properties of signals and systems

3. Give the broad classification of signals.

4. Define continuous and discrete time signal.

5. Define signal power and energy.

6. What is the relation between unit impulse, unit step, unit ramp?

7. Define sincfunction.

8. Give the broad classification of systems.

9. State Superposition principle.

10. Define an anticipative system.

11. State the BIBO Criterion for stability.

12. Find the Fourier series for half wave rectifier sine wave

13. List the properties of Fourier series andifter Transform.

14. Write the expression for direct and indirect Fourier transform.

15. Define Sampling Theorem

* The marks secured in the Test | and Il will be covered 20 and Model Examination will recctw&0.
The remaining 10 marks will be calculated based in assignments. Accordingly internal assessment will be
calculated for 50 marks
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16. What is meant by oversampling and undersampling.

17. What is the purpose of FFT?

18. How ROC is used to find the stability of the system?

19. Represent the signaln] in terms of linear combination of weighted time shifted impulse
function.

20. What is the sufficient condition for the existence of DTFT.

21. Write the expression for DTFT.

22. List the properties of DTFT and DFT

23.St ate Parseval 6s theorem.

24. What is meant by aliasy?

25. Define folding frequency.

26. What is meant by interpolation and decimation?

27. Write the time shifting property of DTFT.

Understand
1. Give examples for continuous and discrete time signals.
2. Elucidate the need for digital signals.
3. Plot continuous time continus value signal, discrete time continuous value signal.
4. How standard signals are utilized in real time?
5. List the properties necessary for linearity and explain it.
6. Give the importance of feedback system.
7. Graph g(t)=4sinc(5(8)).
8. Find the even and odd coomments of the signals x[n]=2,1,2;1,3}
9. What is the periodicity of x(t)=exp(j200"t+30)7
10. Find the energy and power of the given signals.

i) X () = u(t) e i) x(n)= (-0.5) u(n)
11. Determine the Nyquist sampling rate and Nyquist samplitegvials for the following Signals
(a) sinc(Za@ot x$3 st)simaf200h)) si nc (100

12. An input x(t)=exp{2t)u(t)+i(t-6) is applied to an LTI system with impulse response h(t)=u(t).
Find the
output of the LTI system.

13. If F(s) =L[f(t)]= (2(s+1)) / (8+4s+7) then find the initial and final value of f(t).

14. Find the transfer function H(z), Wa)+1.2y(nr1)+0.6y(n)=x(n)

15. Find the Z transform of x[n]= u[RlI[n-3].

16. Graphically represent a sampled signal from a continuous time signal

17. How to overcome aliasing effect?

18. What do you infer from magnitude and phase representation of LTI systems?

19. Explain how a signal is processed?

20. Prove multiplication of two signals in frequency domain is equivalent to convolution in time
domain using Fourretransform.

21. Briefly explain the effects of under and oversampling.

22. How to reconstruct a signal?

23. What is the usage of zero padding?

24. Prove circular shifting property in DFT.

25. What is the relationship between DTFT and Z transform?

26. Fing DTFT ofd(n + 3).

27. Prove convolution property of DTFT.

Apply

1. A function g(t) has the following description. It is zero foradt has a slope oP in the range
5<t<-2. It has the shape of a sine wave of unit amplitude and with a frequency of ¥4 Hz plus a
constant in theange-2<t<2. For t>2 it decays exponentially toward zero with a time constant of 2
seconds. It is continuous everywhere.
a. Write the exact mathematical description of this function.
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b. Graph g(t) in the rangd0<t<10
c. Graph g(2t) in the rangd 0<t<10
d. Graph 2¢3-t) in the range10<t<10
e. Graph-2g((t+1)/2) in the rangel0<t<10
2. For the systems described by the equations below determine whether | is time invariant or time
varying system.
a. y)=f(t-2)
b. y(t)=f(-t)
c. y()=f(at)
d. y(t)=tf(t-2)
Graphically explain the conlation property for continuous time signal.
Find the DFT of a sequence x(n)={1,3,5,7,2,4,6,8}using DIT & DIF algorithm.
State and prove properties of Fourier transform.
Derive the expression for Discrete Fourier Transform.

Given H(z) ¢+,1_+1 find h(n) by partial fractional method. Given ROC is |Z|>1.

37 -4

|Z|<|a] obtain x(n)by long division method.

1
X(Z): 1-gz~1
Find the inverse Z transform using long division method.
-
a. X(2)=4 |Z|>1
b. X(@)==; 1Z|<1
10. Given x(n)22u(n),h(n)="u(n).Find y(n) of LTI system
11. Given x(n)=(1/4yu(n) and y(m3/4y(n1)+(1/8)y(n2)=2x(n).Find y(n).
12. Obtain FFT for the sequence x(n)={1,1,1,1,0,0,0,0}using RAAXT algorithm.
13. Find the direct form | and direct form Il realizai of a discrete time system represented by the
Br’-42% 4112-2
as— - - ..
(Z-025)(z2—z+0.5)
14. Find the parallel and cascade realization of a discrete time system represented by the transfer
BE3-42% 41122
function H(z) as,__—f_.
1 Z2-0.2 ::':_Z"' -z+0.5)
15. Determine the unilateral laplace transfoof each of the following signal and specify the ROC
a. x(t)=eZu(t)
b. x(t)=eu(t)+ e*u(t)

© © Nourw

transfer function H(z)

Analyze/ Evaluate
1. Compare deterministic and random signals.
2. Differentiate finite and infinite impulse response.
3. Differentiate recursive and non recursive systems.
4. Compare the complexities involved to perform FFT and DFT.

Create
1. Apply sampling theorem in Pulse Amplitude Modulation (PAM), Pulse Width Modulation
(PWM).
2. Using Discrete Fourier Transform design FIR filter.
Unit |

Representation of Signals and Systesn
Classification of Signals: Continuous and discrete time sigBtsidard SignalsBasic Operations on
Signals Basic properties of systems: Linearity, Causality, time invariance, stadbildgnvolution integral
and sum- LTI systems-Characterizatin using differential and difference equatienProperties of
convolution and the interconnection of LTI SystefBkbck diagram representation.
Analysis of continuous and discrete time signals and systems.

9 Hours
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Unit Il
Analysis of Continuous TimeSignals and Systems
Determination of Fourier series representation of continuous time sigRatgerties- Continuous time
Fourier transformi pr operti es of t he Continuous ti me Fourier
convolution in time and &quency domains. Magnitude and Phase representations of frequency response of
LTI- CT systems
Applications of the transforms in the image processing
9 Hours
Unit 1l
Analysis of Discrete Time Signals and Systems
Determination of Fourier seri@gpresentation of discrete time signaBroperties- Discrete Time Fourier
Transform (DTFT)-Properties-Par seval 6s relation and convolution i
Frequency response of L-TDT systems.
Applications of the transforms in the s& processing
9 Hours
Unit IV
Sampling Theorem
Representation of continuous time signals by its samf@@ampling theoreni Reconstruction of a Signal
from its samples, aliasirigdiscrete time processing of continuous time signalspaghof band pass

signals
By the applications transforms analyzingthe input and output impedance of the circuit design.

9 Hours
Unit V

Laplace Transform and Z-Transform

Laplace Transform basic propertiegnverse Laplace Transform Computation®f impulse response and
transfer function using Laplace transfofnZ - transform and Inverse TransfornComputation of Impulse
response & Transfer function using Z Transformregion of convergencé properties of ROC i
Relationship betweentransformand Fourier transform.

Relationship betweenteansform and Fourier transform and applications of the transforms in the image
processing

9 Hours
Total: 45+15 Hours
Textbook(s)
1. V. Alan.Oppenheim, Alan S.Willsky with S.HamidNawaignals & System&erson Education,
2006.
2. H Monsoon Hays, Digital Signal P-Hilb2084s si ng, schaum
Reference(s)

1. Simon Haykin and Barry Van VeeS8jgnals and Systemdohn Wiley, 2003
2. M J RobertsSignalsand Systems Analysis using Transform rdethd MATLAB Tata McGraw
Hill, 2007.
3. HP HsuSignals and systemS,c haumés outl i-HIE206 Tata McGraw
4. John G Proakis and Dimitris G Manolaki3igital Signal Processing, Principles, Algorithms and
Applications PHI, 2004
5. K Lindner,Signals and Sstems McGraw Hill, 2004.
6. Ashok AmhardarAnalog and Digital Signal Processinghomson, 2002.
11L304 ANALOG ELECTRONICS II
31035
Objective(s)
1 To gain knowledge on large signal power amplifiers and tuned circuits.
1 To acquire knowledge about feedbaadhpdifiers and oscillators.
1 To study the characteristics of operational amplifier and special function ICs.
1 To gain knowledge on different types of Multivibrator.
Program Outcome(s)
a. able tocreate a basic competence in electronics and communication eeniggn design and
analysis using applications of mathematics, physics and engineering principles.
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c. able toto develop problem solving skills and troubleshooting techniques in electronics.
h. able to apply engineering tools and techniques to conduct engimedesign/experiments as well
as to analyze and interpret data
CourseOutcome(s)
1) Able to understand the smalignal models of BJTs and FETs and use them to determine the small
signal parameters of amplifiers.
2) Able to design and anag the High Frequency Models.
3) Able to perform load line analysis to predict the operating class of amplifiers.
4) Able to understand the purpose and applications of feedback in electronic circuits.
5) Able to learn the operation efmple transistor oscillator and multivibrator circuits, and analyze
them to determine its key parameters.
Assessment Pattern

S No Bl oo mb S T Test ' | TestII* Mc')del. ) Semester'End
(New Version) Examination® | Examination

1 Remember 20 20 10 10
2 Undesstand 20 20 20 20
3 | Apply 25 30 30 30
4 | Analyze 20 20 20 20
5 Evaluate 10 5 10 10
6 Create 5 5 10 10

Total 100 100 100 100

Remember

Differentiate between the AC and DC load Lines.

Classify power amplifier based on the conduction angle and Q point.
Differentiate the oscillator and amplifier based on feedback signal.
Effect of Poles and Zeros in the S plane for feedback circuit.

List the stepsnvolved in the design of oscillator and amplifier Circuit.
List the gain of dihédesignent typeds oscill ator
Mention the advantage of low frequency and high frequency oscillators.
List the ideal characteristics of OP AMP.

List the application of OP AMP and Special function ICs.

10. What is regulator?

11. Why CE configuration is mostly used in the Designrofpéfiers?

12. What type of configuration is used in Class B power amplifier?

13. Why sine wave is not used as input to the integrator and differentiator?
14. List the application of Class C amplifier.

15. What is Oscillator circuit?

16. What are the classifications of Osatlbrs? Define Barkhausen Criterion.
17. What are the types of feedback oscillators?

18. What are the conditions for oscillation?

19. Define Piezoelectric effect.

20. What is an Armstrong oscillator?

21. What is Miller crystal oscillator?

22. What is a tuned amplifier?

CoNok~wNE

* The marks secured in the Test | and Il will be covered 20 and Model Examination will be covered to 20.
The remaiimg 10 marks will be calculated based in assignments. Accordingly internal assessment will be
calculated for 50 marks
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Understand
1. Define gate width.
2. Comparison of series and parallel resonant circuit.
3. What is the need for parallel resonant circuit?
4. What are the advantages of double tuned amplifier?
5. What are the advantages of RC phase shift oscillator?
6. What are the advantages of \Wéiridge oscillator?
7. Whatis a Twin T network?
8. Define Franklin oscillator.
9. What is unloaded Q?
10. What are the applications of mixer circuits?
11. What is up converter?
12. What is a Multivibrator?
13. Name the types of Multivibrators?
14. How many stable states do bistabldibrator have?
15. When will the circuit change from stable state in bistableMultivibrator ?
16. What are the different names of bistableMultivibrator?
17. What are the applications of bistableMultivibrator?
18. What are the other names of monostableMultivibrator?
19. Why is monostableMultivibrator called gating circuit?
20. Why is monostableMultivibrator called delay circuit?
21. What is the main characteristics of AstableMultivibrator?
22. What is the other name of AstableMultivibratarmy is it called so?
23. What are the two types tfansistor bistableMultivibrator?
24. Why does one of the transistors start conducting ahead of other?
25. What are the two stable states of bistableMultivibrator?
26. What finally decides the shape of the waveform for bistablemultivibrator?
27. How are the values R1, Rihd VBB chosen in bistableMultivibrator?
28. What is the self biasedMultivibrator?
29. What are the other names of speed up capacitors?
30. Define transition time
31. What is the value of commutating capacitor?
32. Define resolving time.

1. Aclass C amplifier has a babis voltage of5Vand Vcc = 30 V. It is determined that a peak
input voltage of 9.8V
2. at 1MHZ is required to derive the transistor to its saturation current of 1.8 A.
3. IftheDCcurrentgaiof a transi st ogdanig® ULOO, determine b
4, For a gi ven 'ty pcbeconkidetedtabes coastaot? |, can b
5. What is the voltage gain of a transistor amplifier that has an output.@f &vwd input of 250 mv
rms.
6. Under what condition VCE=VCC ithe transistor?
7. For maximum Vcc where should the@int be placed?
Analyze/ Evaluate
1. Determineg, lcand\Veef or a base biased transisg=00 <circuit wi
Vcc=12V,
Re=22kq cabhd0 ®.
Calculae the output resistance of BJt for which Voltage gain of 100 at Ic = 0.1 and 10mA
Calculate the value of Rb if the transistor is saturated when Vcc = +5 V Vi=5V when Rb = Rc=
1KY and Beta = 100.
4. A p Channel operates in Saturation with its sourse gel&V lower than its substrate for gama =
.5 and 240 = -7VimdNtand Vr o =

2.
3.



Department of ECE, Bannari Amman Inst. of Tech. | Regulation |R@%ision 2013 67
Approved in § Academic Council Meeting

Create

1. Design a emitter follower circuit with Vcc=10V,

voltage 8 V peak sinusoid find the power delivered th the load.
2. Design a Class Bush Pull amplifier with Vcc = 50V, total power dissipation of 40 W find
the conversion efficiency.
3. Design an RC phase shift oscillator for a frequency of 2 KHz.
Unit |
Small Signal Low Frequency Models
Analysis of transistor amplifier circuit usingg parametersi Comparison of transistor amplifier
configuration .Low frequency transistor amplifier: .RC coupled amplifi€ascaded CE TransistdrsStep
response of an amplifieBand pass of cascaded stagdsffect of Emitter or a Source Bypass Cap@oon
Low frequency respons€ascading transistor amplifiér Simplified Calculation for CB, CE & CC
configurationsi Emitter follower Millers Theoremi High input resistant transistor circuitsCascode
transistor Configuratiofi Difference AmplifierFET Small signal model MOSFET Common Source
Amplifier.
Common Drain Amplifier and Generalized FET amplifier
9 Hours
Unit Il
High Frequency Models
High Frequencyl modeli CB & CE Short Circuit current Frequency responsdpha cut off frgquency-
Hybrid pi CE transistor modélhy br i d pi Conduct anc e 6lsparameters €EE ms
Short circuit Current gain obtained with the hybrid pi mdd€lurrent gain with resistive lod@dTransistor
Amplifier response
High frequency rggonse of a FET Stage
9 Hours
Unit 1l
Large Signal Amplifiers
Class A Large Signal amplifieri Second Harmonic Distortion Higher order Harmonic Generatidn
Transformer Coupled Audio power Amplifigr Shift of dynamic Load ling Efficiency i Push Pull
Amplifiers.
Class B amplifiers and ClassAB operation
9 Hours
Unit IV
Feedback Amplifiers Properties of Negative feedback, Feedback topologies, Steigss Feedback,
Series Shunt feedback, ShunShunt and Shurit Series Feedlak amplifiers.
Determining Loop Gain and Stability problem
9 Hours
Unit vV
Signal Generators and Waveformd Shaping Circuits
Basic Principles of Sinusoidal Oscillators, RC Oscillator circuit, LC and Crystal Oscillators,
BistableMultivibrators, Geeration of Square and Triangular Waveform using AstableMultivibrator,
Generation of a Standard Pulse.
MonostableMultivibrator
9 Hours
Total: 45+15 Hours
Textbook(s)
1. Adel. S. Sedra Kenneth C. Smitflicro Electronic Circuits Theory an Applicatio@xford
University, 2006.
2. Millman and C. Halkias, Electronic Devices and Circuits, Tata Mc@Gtaly1991.
Reference(s)

1. J. Millman, H. Taub and M. Ra®ulse Digital and Switching waveformdcGrawHill, 2003.
2. A. David. Bell, Electronic Circuits and Electroridevices, Oxford University, 2001..

of
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111305 INTEGRATED CIRCUITS
31035
Objective(s)
1 To make the students understand operational amplifier characteristics.
1 To apply operational amplifiers in linear and nonlinear applications.
1 To acquire the basimlowledge of special function IC.

Program Outcome(s)
a. able todemonstrate basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.
c. ableto develop problem $aing skills and troubleshooting techniques in electronics.
k. ableto design an electronics & communication system that meets desired specifications and
requirements..
CourseOutcome(s)
1. Understand the basics of linear integrated circuits
2. Design of oscillatcs and amplifiers using operational amplifiers.
3. Analysis of PLL and its application in modulators.
4, Study of speci al function |1 Cbs and its wutilizatio

Assessment Pattern

SNo|Bl oombés Tg4qTestl" | Testll” Model Semester End
(New Version) Examination” Examination

1 Remember 20 20 15 15
2 Understand 20 20 25 25
3 Apply 20 20 20 20
4 | Analyze 20 20 20 20
5 Evaluate 15 15 15 15
6 Create 05 05 05 05

Total 100 100 100 100

Remember

Define linear integrated circuits.

What is meant by notinear integrated circuits?

Classify IC based on fabrication.

What is a differential amplifier?

What is CMRR?

List out various configurations of a differential amplifier.

What is current mirror?

What is active load?

Define slew rate.

10. Mention some applications of egmp

11. What is an ogmp?

12. What are the characteristics of idealapp?

13. Define input bias current, input offset voltage, input offset current.

14. What are the methods used for frequency compensation?

15. Briefly explain the necessity aridnction of different stages of an-@mp with respect to its block
diagram.

16. What is an inverting amplifier?

17. List different types of comparator.

CoNoOOR~WNE

* The marks secured in Test | and Il will be covered 20 and Model Examination will be converted to 20.
The remaining 10 marks will be Icalated based on assignment. Accordingly internal assessment will be
calculated for 50 marks
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What is a Schmitt trigger?

What is a multivibrator?

Define Hysteresis.

Define pulkin time of PLL?

What are thdunctional blocks of a PLL?
What is transconductance amplifier?
Define lockin range.

What is VCO?

What is ADC?

What is DAC?

What is meant by direct type ADC?
What is meant by integrator type ADC?
Mention the types of DACOs.

31. What is a single slope ADC?
32. Give the expression for the frequency of oscillations in aarap sine wave oscillator.
33. What is a counter timer?
34. Define line and load regulation of a voltage regulator.
35. What are the three terminal regulators?
Understand
1. Compare linear and ndimear integréed circuits.
2. State the gain of differential amplifier in its ideal condition.
3. State the ideal value of CMRR.
4. Why practically R cannot be selected very high?
5.  Why constant current source is used instead.®f R
6. Why active load is used in differential am#if?
7. What causes slew rate?
8. How slew rate can be made faster?
9. How the norideal DC characteristics of egamp are rectified?

. An op-amp has a gain of twelve million. Express this in dB.
. Explain the merit of a regenerative comparator.

. What do you understand Iprecision rectifiers? How do they differ from conventional rectifier?
. What modification is required to convert triangular wave generator into a saw tooth?
. What are the merits of active filter employing-amp?

. Name few applications of an analog multiplie

. Draw the circuit diagram of an AM detector using PLL.

. What should be the phase difference between input signal and VCO output to active lock?
. What is the need for amplitude modulation?

. What are the performance parameters of a multiplier?

. Give the advarges of variable transconductance technique.

. Give an application of a sample and hold circuit.

. Where do we use successive approximation type ADC?

. What is the advantage of a weighted resistor DAC ov2RRDAC?

. Advantage of inverted 2R ladder?

. What are tk advantages of dual slope ADC?

. What is the need for adaptive delta modulation?

. What are the conditions for a sustained oscillation?

. Give some commercial applications of a 555 timer.

. How to vary the duty cycle of an astablemultivibrator using aamp IC?
. What are the limitations of linear voltage regulators?

For a widlar current source design the value gfoRyet k2 as 25mA.Assumept=0 . 7 V,
neglect the base current.

R

An op-amp has a slew rate of 1V/ms, a unity gain frequency of 1MHz atpditosaturation levels
of 12V .Design a nofinverting amplifier to provide maximum low frequency for a bandwidth of

69

33.

3kq
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100 Hz. Calculate the maximum peak amplitude of the input sinusoidal signal frequency 100kHz
for an undistorted output.

3. Derive theslew rate equation of an amp.

4. Discuss how a log and antilog amplifiers are realized witamp circuitry.

5. Design a Schmitt trigger for UTP=0.5V and LTR5V.

6. Fornoninvertingopa mp wi t h i nput resistance 10kqgq and the fe
effect of an output voltage due to common mode voltage ,the input voltage changes by 1V.Assume
CMRR as 70 dB.

7. Design a narrow bandpass filtgr3 kHz, Q=30 and\:=20.

8. Design second order Butterworth low pass filter at cut off frequency of 1kHz.

9. For a circuit of log amplifier, determines\given R= 1 0 k q , Boltzmann #PE,nst ant k=
T=298K.

10. Design an ofamp differentiator that will differentiate an inpugsal with f,a=200Hz. Draw the
output waveform for a sine wave 2V peak at 200Hz applied. Repeat it for square wave input.
11. In the circuit of opamp integrator FC;= 1second and the input is a square wave and sine wave.
Determine the output and sketchAssume that the epmp is initially nulled.
12. What output voltage would be produced by a D/A converter whose output range is OV to 10V and
whose input binary number is
a. 01[2 bit D/A]
b. 0111 [4 bit D/A]
c. 10111100 [8 bit D/A]
13. Find out step size and analog output4 bit R2R ladder DAC when input is 0111 and 1111.
a. Assume Vref =+5V.
14. An analog voltage signal whose highest significant frequency is 1kHz is to be digitally coded with a
resolution of 0.01 percent covering a voltage range 13\0.Determine
a. Minimum numker of bits in the digital code.
b. Analog value of LSB
c. Rms value of the quantization error
d. Aperture time required for the A/D converter
e. Dynamic range of converter in dB
15. Design a monostable for a pulse width of 8ms by using IC555.
16. A 555 timer is configured toun an astable mode withhR 5 k qg =5 kR and
C=0.01pF.Determine the frequency of the output and duty cycle.
Analyze/ Evaluate
1. One differential amplifier has CMRR of 200 dB and another has CMRR of 50 dB. Which is
preferable? State the reason.
2. An operatimal amplifier has a slew rate of 2V/usec. If the peak output is 15V, what is the power

bandwidth?

3. Draw the circuit diagram of a Wilson current source and derive an expression for its output
current.

4. Draw the circuit diagram of a Widlar current source aadve an expression for its output
current.

5. Draw the circuit diagram of a symmetrical emitter coupled differential amplifier and show that a
very high CMRR will result if the differential amplifier is supplied constant current bias.

6. What is the differencbetween basic comparator and Schmitt trigger?

7. Draw and explain the transfer characteristics of a Schmitt trigger.

8. Distinguish between triangular wave generator and sawtooth wave generator.

9. APLL has a free running frequency of 500kHz and bandwidth ofbthehss filter is 10kHz. Will
the loop acquire lock for an input signal of 600kHz? Justify .

10. Explain the logantilog method used to build multiplier.

11. How 565PLL used as a FSK demodulator?

12. What is the difference between A/D and D/A converters?

13. Which is the &ster ADC? Why?

14. An 8 bit D/A converter has an output voltage range of 0.5 volt. Calculate the change in its output
voltage when the least significant bit of the input changes.
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15. What is the resolution percentage of a five bit digital to analog converter?
16. Differentiate between linear and switching regulators.
17. Differentiate between a positive and negative regulator.
18. Why do switched regulators have better efficiency than the series regulators?
19. How can 723 be used to regulate negative voltage?
Create
1. Design aitmer which should turn on heater immediately after pressing a push button and should
hold the heater in 6on statedé for 6 seconds.
2. Design an astablemultivibrator which will flash the electric bulb such that its ON time will be 4
seconds and OFF time will lZeseconds.
Unit |
Characteristics of Operational Amplifier
Analysis of current sourc@sCharacteristics of OP AMPOpen Loop OP AMPFrequency response of OP
AMP i Slew Rate
Monolithic IC operational amplifier.
9 Hours
Unit Il
Operational Amplifier C ircuits
Inverting and Non inverting Amplifiers Differentiator Integrator Voltage to current converter
Instrumentation amplifieSine wave Oscillater Low-pass and bandass filters Comparator
Multivibrators and Schmitt triggeiTriangular wavegererator Precision rectifier.
Log and Antilog amplifiers.
9Hours
Unit Il
Analog Multiplier and PLL
Analysis of four quadrant (Gilbert cell) and variable transconductance multiplfeitage controlled
Oscillator Closed loop analysisf®LL, AM, PM and FSK modulators and demodulators.
Frequency synthesizers and Compounder
9 Hours
Unit IV
Analog To Digital And Digital To Analog Converters
Analog switchesHigh speed sample and hold circuigample and hold IGSypes of D/A converter
Current driven DAC Switches for DAG A/D converterFlash Single slope Dual slopeSuccessive
approximation Delta Sigma Modulation.
Voltage to Time converters.
9 Hours
Unit V
Multivibrators and Tuned amplifiers
Astable and MonostableMultivibrat® using 555 TimeWoltage regulatordinear and switched mode
types Switched capacitor filterFrequency to Voltage converteBuned amplifiers Power amplifiers and
Isolation Amplifiers.
Video amplifiers.
9 Hours
Total: 45+15 Hours
Text Book(s)
1. RamakantA.Gayakwa®)P-A MP an d L iPneatigerHall ofdrids, 2002
2. D.RoyChoudhry, Shail Jaihjnear Integrated CircuitsNew Age International Pvt. Ltd., 2000.

Reference(s)
1. Sergio France, Design with opeacatal amplifers and analog integrated circuits, McGkiih2002
2. David L.TerrellOp AmpsDesign, Application, and Troubleshootinglsevier publications 2005.
3. Taub and SchillingDigital Integrated ElectronicsMcGrawHill, 1997.
4. William D.Stanely,Operatonal Amplifiers with Linear Integrated CircuitRearson Education, 2004.
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111306 DIGITAL ELECTRONICS AND VHDL
31035
Objective(s)

To understand the fundamentals of digital logic

To understand the various number systems and codes

To design variousambinational and sequential circuits

To study the basics about synchronous and asynchronous circuits
To acquire basic knowledge of VHDL programming

=A =4 =4 -8 -4

Program Outcome(s)

c. ableto develop problem solving skills and troubleshooting techniques in electronics.

d. able to design, modify, analyze and troubleshoot digital logic circuits, embedded
microprocessebased and microcontrolldrased systems, including assembly and tegiel
language programs.

f. ableto design, analyze, troubleshoot and repair analog andldigitnmunication systems.

g. able to identify, formulate, and solve electronics and communication engineering problems.

k. able to design an electronics & communication system that meets desired specifications and
requirements.

CourseOutcome(s)
1. Realization oBoolean expression using universal gates
2. Design of different types of register and flip flop
3. Design a nbit synchronous up/ down counter
4. Study the effect of hazards in asynchronous circuits
5. Design the test bench foombinational and sequential circuits

Assessment Pattern

SNo | Bl oomds Ty Testl" | Testll® Model Semester End
(New Version) Examination * Examination
1 Remember 25 25 20 20
2 Understand 25 20 25 25
3 Apply 20 20 20 20
4 Analyze 15 15 15 15
5 Evaluate 10 10 10 10
6 Create 05 10 10 10
Total 100 100 100 100
Remember
1. What do u mean by numeric codes?
2. Define weighted and neweighted codes?
3. What are the different classifications of binary codes?
4. Define Logic Gates.
5. Define Duality Property.
6. St ate Demorgands theorem.
7. Whatarecalleddn6t care conditions?
8. What does the base of a number system indicate?
9. Name some positionateighted system?

10. What is prime implicant?
11. What are 6mintermsodé and 6émaxter mso?

* The marks secured in Test | and Il will be converted 20 and Model Examination will be converted to 20.
The remaining 10 marks will be calculated based omgas®nts. Accordingly internal assessment will be
calculated for 50 marks



12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
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List the characteristics of digital logic family.

Draw the circuit diagram of dynamic®5 Nand gate.
Define Full Adder.

What do you mean by encoder?

What is Overflow?

Define Magnitude Comparator.

What is multiplexer?

What are the three possible output states ofstdte IC?
Draw the structure of Nmos devices.

State the different typesf TTL subfamilies.

22. Mention the various operators used in VHDL coding.
23. Define test bench.
Understand
1. Find the Octal equivalent of the decimal number 25
2. Find the Decimal equivalent of the Octal Number number 64
3. Express xb6+yz as the sum of minter ms.
4. Findthe value of X = A B C (A+D) if A=0; B=0; C=1 and D=1
5. Find the complement of x+yz.
6. How will you use a 4 input NAND gate as a 2 input NAND gate?
7. Implement EXOR gate and OR gate using NOR gate,
8. List the truth table of the function: F
9. Design the combinational circuit with 3 inputs and 1 output. The output is 1 when the

. binary value of the inputs is less than 3.The output is O otherwise

. What are the various types of triggering of flipps?

. Write down the truth table of a half subtractor.

. Draw the circuit of half adder.

. Derive the characteristic equation of a T flip flop

.Draw the state diagram of o6T6 FF, o06DO6 FF
. How will you convert a JK flip flop into a D flip flop.

. How many parity bits are required to form Hamming code if message bié® are

. Generate the even parity hamming codes for the following binary data 1101, 1001
. Draw the wave forms showing static 1 hazard?

. Derive the characteristic equation of a T flip flop.

. Derive the characteristic equation of a SR flip flop.

. What are the stegdsr the analysis of asynchronous sequential circuit?

. What are the advantages of totem pole output?

. What do you meant by interfacing?

. Generate the Vhdl code for full adder.

. What do you meant by concurrent constructs?

Why are NAND and NOR gateseaknown as Universal gates?

Simplify using KKmap to obtain a minimum POS expression:

(A6 + B6+C+D) (A+BO6+C+D) (A+B+C+DO6) (A+
Find the Minterm expansion of f(a,b,c,d
Show that if all the gates in a twdevel AND-OR gate networks are replaced by

NAND gates the output function does not change.

| mpl ement Y = (A+C) (A+D6) ( A+B+Cb6) wusi
Using a single 7483, Draw the logic diagram of a 4 bit adder/sub tractor

Realize a BCD to Excess 3 code camsi@n circuit starting from its truth table

B +
)

73

Cbo

ng

o O

+ X
6) (
(bo+

NOR ga

| mpl ement the switching function F= Em (0,1, 3,4,7

Design a switching circuit that converts a 4 bit binary code into a 4 bit Gray code using
ROM array

. Design a synchronous counter withstdtes 1, 2, 3, 0, 1 ¢ééé é. Usi ng
. Using SR flip flops, design a parallel counter which counts in the sequence

J K

FF.
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o000, 111,201,120, 001,010, 000 eéeéeceé.

12. Design an asynchronous sequential circuit with two inputs X and Y and with one output Z.
Whenever Y is 1, input X transferred to Z.When Y is 0, the output does not change for
any change in X.

13. How will you minimize the number of rows in the primitive state table of an incompletely
specified sequential machine

14. Implement the switching functions:
Z1 = abodéd®det+t +tbha db okcede Z2 = abdbcobe,
Z3 = bc +de+cb6dded+bd and Z4

15. Why are MOS ICs especially sensitive to static charges?

16. Design the equivalent circuit for various inputs of CMOS Nand gate.

17. Implement an two inpUECL OR/NOR gate circuit when both input are at logic 0.

18. Design an entity and architecture statements feb#é 8omparator.

19. Implement an &it ripple carry adder using VHDL entity.

20. Design a program for a 16X1 multiplexer having time to input as 1ns.

Analyze /Evaluate

1. Construct the state diagram and primitive flow table for an asynchronausrkehat has two
inputs andoutput. The input sequenceX = 00, 01, 11 causes the output to become 1.The next
input change then causes the output to retuthNo other inputs will produce a 1 output.

2. Develop the state diagram and primitive flow table for a logic system that has 2 inputs x and y and
an outputz.And reduce primitive flow table. The behavior of the circuit is stated as follows.
Initially x=y=0 Whenever x=1 and y = 0 then z=1, whenever x =0 and y = 1 then z = 0.When x =
y=0o0rx=y=1nochangein z it remains in the previous state. The logic system has edge
triggered inputs with out having a clock 1 .the logic system changes state @ingpedges of the
2 inputs. Static input values are not to have any effect in changing the Z output.

Create

1. Develop a sequence detector usingriEs which generates an output z=1 whenever the string is
0110 and generates a 0 at all other times whereapgrg sequence are detected.

2. Design an traffic light controller

Unit |
Number Systems And Boolean Algebra
Review of binary, octal and hexadecimal humber systecosiversion methodsumber representations
signed, unsigned, fixed point, floatingippnumbers computer codes BCD, Gray code error detection
and correction codes parity codes Hamming codesBoolean algebra basic postulates, theorems
switching functions, canonical foralegic gates.
Inhibit circuits andpulsed operation dfbgic gates

9 Hours
Unit Il
Combinational Logic Design
Standard representation of logic functieansompletely specified functionssimplification of logic
functions through Kmaps and QuineMcClusky methedmplementation using logic gatesDecoders
encoders, multiplexers and demultiplexeisiplementation of combinational circuits using multiplexers
Binary/ BCD adders, subtracteiGarry look ahead addemagnitude comparator.
Excess3 adder andsubractor

9 Hours
Unit 1l
Sequential Crcuits
General model of sequential circuiflip-flops- latches- level triggering, edge triggeringnaster slave
configuration- Mealy/Moore models state diagrar state table, state reduction procedures by partitioning
and implication charDesign of synchronous sequential circuitsip/down, modulus counters shift
registers Ring counter Johnson countertiming diagram- parity checker sequence detector.
Dynamic shift register

9 Hours
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Unit IV
Asynchronous Sequential Circuits and IClogic Families
Asynchronous sequential logic: Race conditions and Cycldazards in combinational circuitsHazard
free realization. Characteristics of Digital ICs Terminolagytage and current ratinggoise margin
propagation delapower dissipation Characteristics of digital ICs TTL logic famitptem pole, open
collector and tristate outputsired output operations MOS TechnologiesDigital MOSFET Circuitsi
CMOS LogicCMOS Series CharacteristitsLow- Voltage TechnologiesOpen Collector/ Operain
Outputs Tristate(Three State) Logic Outputs
High-Speed Bus Interface Logic

9 Hours
Unit V
Introduction to VHDL
Introduction to VHDLT Behavioral, Data Flow and Structural ModeDperatorsi Data objects Data
types, Attribute§ Delay models Concurrent constructsSequential constructsSubprogram Functions
T Proceduré Package Configuration and GeneridsTest BenchesSimple programs (Using Gates, Mux,
Demux, Adders, Subtractors, Encoders, Decoders, Comparators)
Simple programs foparity generator and parity checker

9 Hours

Total: 45+15 Hours

Textbook(s)

1. A. Anand KumarFundamentals of Digital CircuitBHI, 2010.

2. ZainalabedinNavabhVHDL Analysis and Modeling of Digital SysteMsGraw-Hill, 1998.
Reference(s)

1. D. Donald Givane,Digital principles and desigrTata McGraw Hill, 2002.

2. H. Charles Roth JFundamentals of Logic Desigrhomson Learning/Brookscole, 2004.
3. H. Charles Roth JDigital System Design using VHOLhomson/ Brookscole, 2005.

4. J.RonaldTocci, S.NealWidmebjgital Systems: Principles and ApplicatiqrizHI, 2003.

11L.307DATA STRUCTURES LABORATORY
00315
Objective(s)
1 To understand the concept of stacks and queues
1 To implement various search algorithms in the data structures
1 To Know the tree and graph trasal techniques
Program Outcome(s)

b. an ability todemonstrate proficiency in computer programming
j. an ability to demonstrate critical reasoning and problem solving abilities including the use of
simulation software for designing and troubleshooting.

Course Outcome(s)

1. Demonstrate the concept of linear and nonlinear data structures.

2. Determine the efficiency of algorithms.

3. Design of algorithms for various searching and sorting techniques
Assessment Pattern

Bl oomés Taxonon Internal Semester End
(New Version) Assessment Examination
Preparation 10 15
Observation & Results 15 20
Record 10 -
Mini -Project/Model Examination/Viva-Voce 15 15
Total 50 50




Remem

Nogkrwpdbr

8.

9.

10.
11.
12.
13.
14.
15.

Underst

1.

2.
3.
4

oo

9.
10.

11.
12.
13.
14.
15.

Apply
1.

2.
3.
Analyze

CoNooUAWNE
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ber

What is a data structure?

What is an array?

What is a linkediét?

What is stack top?

What is queue front and queue rear?

What is big O notation?

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

What is an ADT?

Specify the basic operations of stack and queue.

List out the applications of stack and queue.

What is tree and List out few of the applications of tree-dxtacture?

List the various types of sorting algorithms.

What is searching?

Specify the properties of binary search tree.

What is minimum spanningee?

and

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

When does stack overflow and underflow condition occurs?

When does queue overflow and underflow condition occurs?

If you are using C language to implement theehmieneous linked list, what pointer type will you
use?

How will you implement stack and queue using array and linked list?

Describe a situation where storing items in an array is clearly better than storing items on a linked
list.

Describe the operatioraf creating, inserting, searching and deleting a node in singly and doubly
linked list.

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?

What are the steps to infieg a new item at the head of a linked list?

Sort the given values using Quick Sort, Heap sort, Selection and bubble sort both in ascending and
descending order.65 70 75 80 85 60 55 50 45

Search the following list using binary and linear search.25 69 392 96

Describe the time complexity of sorting and searching algorithms

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

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

Describe the traversals folved in DFS and BFS.

Sort the given values using Quick Sort, Heap sort, Selection and bubble sort both in ascending and
descending order.65 70 75 80 85 60 55 50 45
Search the following list using binary and linear search.25 63 1 0 9 55 2 96
Build aheap structure for the following list42,23,74,11,65,58,94,36,99,87
/ Evaluate
Write a program implementing stack and queue operations.
Write a program to evaluate the given expression using stack and queue operations.
How to traverse in a singly drdoubly linked list?
Write a program to perform the polynomial addition & multiplication using linear linked list.
Write a program for Inorder, preorder and, Postorder traversal of binary tree.
Write a program to insert & delete a node in a binary tree.
Identify the shortest distance between nodes in a graph using BFS & DFS.
Trace the shortest path in a graph using Di|j
Write a program to perform the following operations:
a. Infix to postfix
b. Infix to prefix

kstr a
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Create
1. Develop a mini project oapplications of stack
2. Develop a component implementing rat in the maze.
List of Experiments
1. Program to perform various operations such as creation, insertion, deletion, search of node and
display on singly linked list.
2. Program to perform various operatsosuch as creation, insertion, deletion, search of node and
display on doubly linked list.
3. Array Implementation of stack and queue with pre and post conditions.
4. Linked List Implementation of stack and queue .
5. Program to sort the elements in ascending anding selection sort and bubble sort
6. Program to sort the elements in ascending order using quick sort
7. Implementation of descending order to sort the elements using Heap sort.
8. Develop a program to perform linear and binary search
9. Implementation of binaryrée traversal
10. Write a program to perform infix into postfix expression, prefix to postfix expression
11. Implementation of breadth first search and depth first search techniques.
12. Design a postfix calculator (Sb3 2 4 + *- should calculate 1(3 * (2+4)).) using stack
13. Design a Palindrome Checker using Deque
14. Generate a random list of integers. Draw the binary search tree resulting from inserting the
integers on the list.
15. Using a random number generator, create a list of 500 integers. Perform a benchmaik analy
using quick sort and heap sort. What is the difference in execution speeds
16. Write a program that solves the following problem: Three missionaries and three cannibals come
to a river and find a boat that holds two people. Everyone must get acrossthe gentinue on
the journey. However, if the cannibals ever outnumber the missionaries on either bank, the
missionaries will be eaten. Find a series of crossings that will get everyone safely to the other side
of the river.
Total: 45 Hours
Practical Schelule

S.No Experiment Hours
1 | Array Implementation of stack and queue. 6
2 | Linked List Implementation of stack and queue. 6
3 | Program to perform various operations such as creation, insertion, deletion, g 3
of node and display on singly linked list.
4 | Program to perform various operations such as creation, insertion, deletion, s 3

of node and display on doubly linked list.

5 | Program to sort the elements in ascending order using selection sort and bu 3
sort

6 | Implementation ofuick sort 3

7 | Implementation oflescending order tamg the elements usirdeap sort 3

8 | Develop a program to perform linear and binary search 3

9 | Implementation of binary tree traversal 3

10 | Write a program to perform infix into postfix expression, predixgostfix 3
expression

11 | Implementation of breadth first search and depth first search techniques 3

11L.308 ANALOG ELECTRONICS AND INTEGRATED CIRCUITS LABORATORY
0031.5
Objective(s)

1 To gain knowledge on large signal power amplifiers and tuneditsrc

1 To acquire knowledge about feedback amplifiers and oscillators.

1 To study the characteristics of operational amplifier and special function ICs.

1 To gain knowledge on different types of Multivibrator.

1 To acquire knowledge about Special function ICs.
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Program Outcome(s)

a. an ability todemonstrate basic competence in electronics and communication engineering
design and analysis using applications of mathematics, physics and engineering principles.
c. an ability to develop problem solving skills and troghleoting techniques in electronics.
h. an ability to apply engineering tools and techniques to conduct engineering design/experiments
as well as to analyze and interpret data
CourseOutcome(s)
1. Design Power amplifiers for a given specifications
2. List the diffeent types Power amplifiers.
3. Design an Oscillator for the given specifications
4. Analysis the factors which effect oscillation and amplification in circuits
5. Design an amplifier and oscillator using OP AMP.
Assessment Pattern
Bl oombés Taxonom Internal Semester End
(New Version) Assessment Examination
Preparation 10 15
Observation & Results 15 20
Record 10 -
Mini -Project/Model Examination/Viva-Voce 15 15
Total 50 50
Remember
1. Differentiate between the AC and DC load Lines
2. Classify power amplifier based on the conduction angle and Q point.
3. Differentiate the oscillator and amplifier based on feedback signal.
4. Effect of Poles and Zeros in the S plane for feedback circuit.
5. List the stepsnvolved in the design of oscillator dmmplifier Circuit.
6. List the gain of differenttypeds oscillator for
7. Mention the advantage of low frequency and high frequency oscillators.
8. List the ideal characteristics of OP AMP.
9. List the application of OP AMP and Special function ICs.

. Whatis regulator?

. Why CE configuration is mostly used in the Design of amplifiers?

. What type of configuration is used in Class B power amplifier?

. Why sine wave is not used as input to the integrator and differentiator?
. List the application of Class C amplifier

. What is Oscillator circuit?

. What are the classifications of Oscillators? Define Barkhausen Criterion.
. What are the types of feedback oscillators?

. What are the conditions for oscillation?

. Define Piezeelectric effect.

. What is an Armstrong oscillator?

. Whatis Miller crystal oscillator?

Understand

CoNoOA~WNE

Define gate width.

Compare series and parallel resonant circuit.

What is the need for parallel resonant circuit?

What are the advantages of double tuned amplifier?
What are the advantages of RC phase shift ogmifta
What are the advantages of Wein bridge oscillator?
What is a Twin T network?

Define Franklin oscillator.

What is unloaded Q?



5.
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. What are the applications of mixer circuits?

. What is a Multivibrator?

. Name the types of Multivibrators?

. How many stable statedo bistable Multivibrator have?

. When will the circuit change from stable state irstaible Multivibrator ?
. What are the different names ofdiable Multivibrator?

. What are the applications of-biable Multivibrator?

. What are the other names of mestable Multivibrator?

. Why is monestable Multivibrator called gating circuit?

. Why is monestable Multivibrator called delay circuit?

. What is the main characteristics of AstableMultivibrator?

. What is the other name of AstableMultivibratarhy is it called 87?

. What are the two types of transistor bistableMultivibrator?

. Why does one of the transistors start conducting ahead of other?

. What are the two stable states of bistableMultivibrator?

. What finally decides the shape of the waveform for bistableMultivibPato
. How are the values R1, R2 and VBB chosen in bistableMultivibrator?
. What is the self biasedMultivibrator?

. What are the other names of speed up capacitors?

. Define transition time

. What is the value of commutating capacitor?

. Define resolving time.

A class C amplifier has a base bias voltagé¥fand Vcc = 30 V. It is determined that a peak

79

input voltage of 9.8V at 1IMHZ is required to derive the transistor to its saturation current of 1.8 A.

If the DC current gain of a transistor is 100,edet mi ¢saen ¢ U

For a given typcbeconkidetedtabes coastaot? , can b
What is the voltage gain of a transistor amplifier that has an output.f&vd input of 250 mv
msUnder what condition VCE=VCC in the transistor?

For maximumVcc where should the Qoint be placed.

Analyze/ Evaluate

Determinebyc and k for a transistor whergs#50uA and 1c=365mA.

Determine &, lc, lg, Vee for fixed bias circuits whose R 1 0k ¢ 1 OR0 q m=¥bd

,Vc(::lOV.

\Y

A certain transistor is tooperatedth Vce=6V .If maximum power rating is 250mW .what is the

most Collector current that it can be handle?

Determine g, Ic and Vce f o r a base biased transi stq00, Cci

VccleV, B:Zqu cQI\@IO@.
Name he two conditions that produce saturation in the transistor.
A certain JFET has ardsof 1nA for Ves=-20v .Determine the input resistance.

Determine the rate of change of the output voltage in the response to the step input to the ideal

integrdor vin=5v.

rcui t
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2. Atriangular waveform of ¥=5v & t=5us is applied to the input of the ideal differentiator in the
figure shown below .Determine what the output should be, and draw its wave form in relation to
the input.

our

3. Find the output voltage when thepiut \}oltage \=2v, V»=3v,V3=4v,V,=5v are applied to the
scaling adder. What is the current throughtkre R 0 K. q

R: =10

LIST OF EXPERIMENTS

1. Frequency Response of CleBComplementary symmetry Power Amplifier
2. Frequency Response of ClassAmplifier
3. Feedbaclamplifier circuitscurrent series and voltage shigatin & band width.
4. Transistor based design of Hartley and colpitts Oscillator circuit
5. Multivibrator Circuit using transistors
1 AstableMultivibrator
1 MonostableMultivibrator
Linear OpAmp-characteristics CMRR,voltage offset and fopen.
Applications of Linear OfAmp circuitsi Inverting and Non inverting Amplifiers, Voltage
Follower, Differentiator, Integrator, subtractor,and summer.
8. Comparator circuit$ Window detector and Schmitt trigger.
9. Active filters using OpAmpsi Higher order LPF, HPF and BPF
10. Multivibrators using OpAmp.
11. Oscillators using OfAmps/
1 RC-phase shift oscillator
9 Wein bridge oscillator
12. Characteristics of PLL using IC565.
Simulate Using Rspice Tool
13. Design a emitter followercrui t wi th Vcc=10V, |l =100 ma, and RL=100q
V peak to
peak sinusoid find the power delivered to the load.
14. Design a Class B Push Pull amplifier with Vcc = 50V, total power dissipation of 40 W find the
conversion
efficiency.
15. Design an RC phase shift oscillator for a frequency of 2 KHz.
16. Multivibrator Circuit using transistors
1 AstableMultivibrator
1 MonostableMultivibrator

No

Total: 45 Hours
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PRACTICAL SCHEDULE

SI.No Experiment Hours
1 Frequency Response of ClaB$ower Amplifier 3
2 Frequency Response of Clas€omplementary symmetry Power Amplifier 3
3 Feedback amgier circuitscurrent series 3
4 Frequency Response of Tuned Amplifiers 3
5 Feedback amplifier circuitgoltage shunt 3
6 Linear OpAmp drcuitsi Inverting and Non inverting Amplifiers, Voltage 3
Follower, Differentiator, Intearator subtractor. summer.
7 Design of power regulated supply using op amps. 3
8 Comparator circuit$ zero crossing detector and Schmitt trigger. 3
9 Active filters using OpAmpsi 2" order LPF, HPF, BPF and BRF 3
10 | Multivibrators using IC 555. 3
11 | Characteristics of PLL using IC565. 3
12 | Oscillators using OfAmps 3
13 | Design Experiments 4
14 | Application Experiments 2
15 | Mini projects 3
111309 DIGITAL ELECTRONICS &VHDL LABORATORY
00315
Objective(s)

1 To design and implement the digital circuits
1 To gain expertise in digital systems and simulation of digital circuits with VHDL

Program Outcome(s)

a. able to demonstrate basic competence in elecsamd communication engineering design and
analysis using applications of mathematics, physics and engineering principles.

d. able to design, modify, analyze and troubleshoot digital logic circuits, embedded microprocessor
based and microcontrolldyasedsystems, including assembly and highiel language programs.

f. able to design, analyze, troubleshoot and repair analog and digital communication systems.

i. able to utilize the appropriate laboratory testing equipment to measure, compare, and explain

exp

erimatal circuit results.

CourseOutcome(s)

el

Knowledge of basic logic gates, Boolean theorems and karnaugh map
Analyze the different types of number systems and its applications
Study the timing diagrams and delay models in digital circuits
Knowledge of VHDLoperations and their coding styles
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Assessment Pattern

Bl oomés Taxonom Internal Semester End
(New Version) Assessment Examination

Preparation

1 Remember

1 Understand 10 15

1 Apply
Observation & Results

1 Analyze 15 20

1 Evaluate
Record 10 -
Mini -Project/Model Examination/Viva-Voce 15 15

Total 50 50

Remember
1. Define positive logic and negative logic
2. What are different number systems?
3. Why NAND and NOR gates are called universal gates
4, What is meant Dy demorgends | aw
5. Define flip-flops.
Understand
How numbers are converted from binary to BCD and vice versa?
How numbers are converted from binary to gray and vice versa?
List the difference between fhffop and latch
Mention the uses of preset and clear signals irfliips
What is meant by divide by 2 counters?
What is meant by data selector?
List the characteristics of various flffpps
/ Evaluate
Design single bit full adder using half adder
Design 2 input XOR gate using minimum number of NAND gates
Count thesequence 1, 2, 1 using various flipps
Design 2 input XNOR using Multiplexer
How do you calculate delay in fliffops?
Write VHDL code for state machines

< Nooh~wNE

Appl

Q
®

Design a program to convert the BCD to 7 SEGMENT display.
Design 4 bit multiplier.
Design taffic light controller
List of Experiments
1. Design and implementation of Adders and Subtractors using logic gates.
2. Design and implementation of code converters using logic gates
(i) BCD to excess code and vice versa
(i) Binary to gray and ice-versa
3. Design and implementation of 4 bit binary Adder/ subtractor and BCD adder.
4. Design and implementation of 2 Bit Magnitude Comparator using logic gates, 8 Bit Magnitude
Comparator.
Using test bench program, design and implement a 16 bit oddbevity generator & checker
using VHDL
Using test bench program, design and implement a Multiplexer amduD#plexer using VHDL
Using test bench program, design and implement an encoder and decoder using VHDL
Design Experiments
Application Experinents
0 Mini projects

whRrRZouswNR

o

'—‘“3'90.\‘.0’

Total: 45 Hours



Department of ECE, Bannari Amman Inst. of Tech. | Regulation |R@%ision 2013 83
Approved in § Academic Council Meeting

Practical Schedule

SI.No Experiment Hou
rs
1 Design and implementation of Adders and Subtractors using logic gates 3
2 Design and implementation of code converters using logic gates 6

(i) BCD to excess3 code andice versa
(i) Binary to gray and vicerersa

3 Design and implementation of 4 bit binary Adder/ subtractor and BCD adder 6
4 Design and implementation of 2 Bit Magnitude Comparator using logic gates, 6
Magnitude Comparator
5 Using testench program, design and implement a 16 bit odd/even parity generator & 3
checker using VHDL

6 Using test bench program, design and implement a Multiplexer amduBiplexer using 3
VHDL

7 Using test bench program, design and implement an enaadedecoder using VHDL 3

8 Design Experiments 4

(i) Design a sequential circuit using ROMs and PLAs.
(i) Design flip flops (JK,SR,D and T) VHDL using data level of abstraction

9 Application Experiments 4
10 | Mini projects 7
111401 PROBABILITY AND RANDOM PROCESSES

31035
Objective(s)
1 To introduce the mathematical foundations on theory of probability, random variables and
distributions
9 It provides insight into the classifications of randorogesses and acquire knowledge on spectral
density this describes the average frequency content of a random process.
Programme Outcomes)
a. able todemonstrate basic competence in electronics and communication engineering design
and analysis using appligas of mathematics, physics and engineering principles.
CourseOutcome(s)
1. Acquire skills in handling more than one random variable and functions of random variables.
2. Be able to analysis the response of random inputs to linear time invariant systems.
3. Able to characterize phenomena which evolve with respect to time in probabilistic manner.
4. Choose an appropriate method to solve a practical problem.

Assessment pattern
B mo T ¢ M | m r En
ShlN (N(()avs Ve:)sizn) | Testl® | Testil® Exam(i)r?;cion5 ?Eiari?rﬁ?ationd
1 Remember 20 20 20 20
2 Understand 40 40 40 40
3 Apply 30 30 30 30
4 Analyze/ Evaluate 10 10 10 10
5 Create - - - -
Total 100 100 100 100

The marks secured in Test | and Il will be converted to 20 and model examination will be converted to 20.
The remaining 10 marks will be calculated based on assignments. Accoydingtpal assessment will be
calculated for 50 marks.
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ber

Define Random Variable.

Write the formula for Exponential Distribution.

Define a random procesind give an example of a random process.
St ate Bayeds theorem.

State the central limit theorem.

Define a random process which is stationary in the wide sense.
Define Markov Chain and orgtep transition probability.

Define ensemble average and timerage of a random process {x (t)}.
Define power spectral density.

and

If A and B are events in S such that P@B) =1/4, P (A) =2/3 and P (@ B) =3/4. Find P
(A/B).

If X is a uniform random variable irZ, 2], find the p. d. f. of X and var (X).

2
The joint pdf of the R.V. (X, Y) is given by f(x, y) =K xy € e x>0, y>0. Find the value of
K ard prove also that X and Y are independent.
The joint probability function (X, Y ) is given by P(x,y) = k(2x + 3y), x=0,1,2;Y=1,2,3
Find marginal distribution.
When is a random process said to be ergodic? Give an example for an ergodic process
When are the processes {x(t)} and {y(t)} said to be jointly stationary in the-sédse?
If R (t) =€?' %0 js the auto correlation function of a random process X(t) obtain the
spectral density of X(t).
Show that %y (W) = Scx(w) &H (w)&.
Find the MGF of the Erlang distribution and hence find its mean and variance.

If at least one child in a family of three children is a boy, what is the probability that all three are
boys?

In a class of 100 students 75 are boys and @%jials. The chance that a boy gets a firstclass is

0.25 and the probability that a girl gets first class is 0.21. Find the probability that a student
selected at random gets a first class.

The overall percentage of failure in a certain examinaat0i What is the probability that out

of a group of 6 candidates at least 4 passed the examination.

In a newly constructed township, 2000 electric lamps are installed with an average life of 1000
burning hours and standard deviation of 200 hoAssuming the life of the lamps follows normal
distribution, find the number of lamps expected to fail during the first 700 hours.

From a sack of fruits containing 3 oranges, 2 apples and 3 bananas, a random sample of 4 pieces
of fruit is selectedf X is the number of oranges and Y is the nundf@pples in the

samplef i nd P ( X +Y O 2 ) .

The two equations of the variables X and Y are x = 190.87y and y = 11.640.50x. Find

the correlation cefficient between X and Y.

If a radioactive source emits particles at a rate of 5 per minute in accordance with Poisson process.
Each particle emitted has a probability 0.6 of being recorded. Find the probability that 10 particles
arerecorded in 4min period. P[N(4)=10]=0.104.

If customers arrive at a counter in accordance with a poisson process with a mean rate of 2 per
minute, Find the probability that the interval between 2 consecutive arrivals is between 1 and 2
minutes P (1< T <2)=0.233.

The spectral density of a randonopess X (t) is SW) = k,6wd< 1 and =0 otherwise. Find R

(t).

If R(t)=g2'%% s the auto correlation function of a random process X(t), obtain the
spectral density of X(t).
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Analyze/ Evaluate

1.

10.

11.

A given lot of IGchips contain®% defective chips. Each is tested before delivery. The tester

itself is not totally reliable. Probability of tester says the chip is good when it is really good is

0.95 and the probability of tester says chip is effective when it is actuallyidefisc0.94.If a

tested device is indicated to be defective, what is the probability that it is actually defective ?

A passenger arrives at a bus stop at 10.00A.M, knowing that the bus will arrive at sometime

uniformly distributed between 10.00A.M ati6.30A.M.What is the probability that he will have

to wait longer than 10 min ? If at 10.15A.M the bus has not yet arrived, what is the probability

that he will have to wait atleast 10 additional minutes ?

In a certain factory turning razoindules, there is a small chance of 1/500 for any blade to be

defective. The blades are in packets of 10. Use Poisson distribution to calculate the approximate

number of packets containing i) 1 defective ii) 2 defective blades respectively in a nwargign

of packets.

If X and Y are two random \variables having joint density function
F} - X-V); < X< <y<

F(xy :18(6 X-Y); 0<x<2 2<y 4_

f 0: otherwise

Find i). P(X <1AY <3), ii) P(X+Y<3) andii)P(X<l/Y <3
Given is the joint distribution X and Y:
2. 0 3. 1 4, 2
5. 0 6. 0.02 7. 0.08 8. 0.10
9. 1 10. 0.05 11. 0.20 12. 0.25
13. 2 14. 0.03 15. 0.12 16. 0.15

Find i) Marginal distribution ii) The conditional distribution of X given Y = 0.
If X and Y are independent random variables each normally distributed with mean as 0 and

ayo
0.
QX+

Consider the random process x(t)=Cos(@ftwhereg is a random variable with probability
: -pco¢
density function  RY) =f|3}/2p p P

fo elsewhere

Show that the first and second moment of x (t) is independent of time.
If X(t) = ycos(ut +g)where y andg are independent random variables ands uniformly

variance as  find the density function of I = 4/ X% + y2 and ¢g= tan*

distributed in {0, p) prove that R(t,,t,) :% E(y®) .cosmt, - t,).

If x(t) = Acos/t+Bsin/t, t2 Oisarandom process where A and B are independent

N(0O, s ?) random variables, examine the stationary of X(t).
The process {x (t)} whosprobability distribution under certain conditions are given by

n-1
P[X(t) =n ] = —(at) T n = 1, 2 é )
@+at)
. at - :
i n=0 Show that it is not stationary.

“1+at’
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Unit |
Probability and Random Variables
Axioms of probability- Conditional probability- Total probabilityi Bay e 6 s -tRhndamvadaitle -
Probability mass function Probability density functionsPropertiesi Moments- Moment generating
functions and their properties

9 Hours
Unit Il
Standard Distributions
Binomial Poisson Geometrie Uniform i Exponential- Gamma and Noral distributions and their
properties. Functionsofa random variable.

9 Hours
Unit 1
Two Dimensional Random Variables
Joint distributions- Marginal and conditional distributionis Covariance- Correlation and regression
Transformation of random variable€entral limit theorem (without proof).

9 Hours

Unit IV
Classification of Random Processes
Definition and examples first order, second order, strictly stationary, wide sense staji@rat Ergodic
processesMarkov process Poisson and Normal processedine wave process.

9 Hours
Unit V
Correlation and Spectral Densities
Auto correlation- Cross correlation Propertiesi Power spectral density Cross spectral density
Propertis i WienerKhintchine relationi Relationship between cross power spectrum and cross
correlation function Linear time invariant systemSystem transfer functioiLinear systems with random
inputsi Auto correlation and cross correlation functions ofingnd output.

9 Hours

Total: 45+15 Hours

Textbook(s)

1. Peyton JR and Peeblespbability, Random Variables and Random Signal Principlega
McGraw Hill Publications, New Delhi, 2002.

2. Stark H and Woods J.WRrobability and Random Processeg&h Applications to Signal
ProcessingPearson Education, Delhi, 2002.

Reference(s)

1. Gupta S.C and Kapur J. Nfundamentals of Mathematical StatisticSultan Chand and Co.,
New Delhi, 2002.

2. Och M.K, Applied Probability and Stochastic Proceskohn Wiley & Sons, New York.

3. Athanasios Papoulis, UnniKrishna Pillai. robability , Random Variables and Stochastic
Processes Tata McGraw Hill Publications, New Delhi, 2002

4, Johnson RAMi | | er & Freunddés Pr obab,iSkeverthfEdittomd St atistic
Pearson Education, Delhi, 2009.

11L402 DIGITAL SIGNAL PROCESSING
31035

Objective(s)

1 To explore the design procedures for digital filters.

1 To study the Finite Word Length Effects and fundamentals of Multirate Digital Sigrnzgd3ing

1 To study the classical methods of spectrum estimation and Architecture and programming
concepts of digital signal processors
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Program Outcome(s)
a. able todemonstrate basic competence in electronics and communication engineering design
and analgis using applications of mathematics, physics and engineering principles.
c. ableto develop problem solving skills and troubleshooting techniques in electronics.
able to identify, formulate, and solve electronics and communication engineering problems.
able to apply engineering tools and techniques to conduct engineering design/experinents a
well as to analyze and interpret data
i. ableto utilize the appropriate laboratory testing equipment to measure, compare, and explain
experimentatircuit results.

CourseOutcome(s)
1. able to compute DFT using FFT algorithms.
2. able to design IIR filter
3. able to design FIR Filter
4. able to understand the quantization errors and multirate sampling
5. ableto understan@nd write program using DSP Processors
Assessment Pattern

s @

SNo| Bl oombés Ta Testl" | Testll” Model Semester End
(New Version) Examination® | Examination

1 Remember 25 25 15 15
2 Understand 25 25 25 25
3 Apply 20 20 20 20
4 | Analyze 20 20 20 20
5 Evaluate 10 10 10 10
6 Create - - 10 10

Total 100 100 100 100

Remember

1. Define signal.
2. Define Fourier transform of a sequence.
3. Distinguish DTFT from DFT.
4. St ate Parseval 6senergy theor em.
5. What is meant by quantization noise?
6. What is aliasing effect?
7. What are the features of TMS320C54 DSP Processor?
8. What is the ned for scaling in digital filters?
9. Give the relationship between impulse invariant and bilinear transformation.
10. What is meant by limit cycle oscillation?
11. Define warping effect.
12. What are the types of windowing technique?
13. List the well known design technigdor linear phase FIR filter.
14. What is meant by Interpolation and Decimation?
15. What are all the addressing modes in TMS320C5X?
Understand

1. What is the difference between continuous time signal and discrete time signal?
2. What is the effect of varying ordef N on magnitude and phase response?

3. How to overcome aliasing?

4. Distinguish the difference between Butterworth and Chebyshev filter.

5. For what type of filters frequency sampling method is suitable?

* The marks secured in Test | and Il will be covered 20 and Model Examination will be converted to 20.
The remaining 10 marks will be calculated based on assignment. Accordingly internal asseséinent
calculated for 50 marks



Department of ECE, Bannari Amman Inst. of Tech. | Regulation |R@%ision 2013 88
Approved in § Academic Council Meeting

6. How to convert sampling rate?

7. How to design digital filterérom analog filters?

8. What is the reason that FIR filter is always Stable?

9. Why rounding is preferred to truncation in realizing digital filter?

10. Why Blackmantuckey method is preferred when compared to other windowing methods?
11. What is multirate signal prossing?

12. What is pipelining?

13. What is the need for employing window technique for FIR filter design?

14. What are the difference between bilinear transformation and impulse invariant technique?
15. How to decomposes a sequence of values into components oémtiffequencies?

Apply/Evaluate

1. How will you calculate order of the filter?

2. How will you evaluate Nyquist criteria?

3. Determine quantization step size.

4. Determine dead band of the filter.

5. How will you differentiate different windowing technique?
6. Where we hve to use interpolation and decimation?

7. How will you find out the output response of the system using circular convolution?
8. Where we have to use IIR and FIR filter?

9. How will you calculate FFT signal?

10. Define Group delay and phase delay.

11. What is meant yplimit cycle oscillation in digital filters?

12. How can we eliminate the oscillations after the truncation?
13. Compute the energy of the signal x[n=a[n].

Create
1. Design a DSP based voice transmission system.

Unit |
Discrete Time Fourier Transform and FFT
Discrete Fourier Transforin Properties Inverse DFTi Circular Convolutioni Sectional Convolutiofi
Fast Fourier Transforr Radix2 FFT 1 Decimationin-time and Decimatioin-frequency algorithm$
Comparison between DIT FFT and DIF FFT algarigh
Analyze Discrete system using DFT

9 Hours
Unit I
Infinite Impulse Response Digital Filters
Review of design of analogue Butterworth and Chebyshev Filters, Frequency transformation in analogue
domaini Design of IIR digital filters using impulse intiance techniqué Design of digital filters using
bilinear transforni pre warpingi Frequency transformation in digital domairRealization using direct,
cascade and parallel forms.
Realization of IIR Digital filters

9 Hours
Unit 11
Finite Impulse Response Digital Filters
Symmetric and Antisymmetric FIR filtefis Linear phase FIR filters Design using Frequency sampling
techniquei Window design using Hamming, Hanning and Blackmann Windov@oncept of optimum
equiripple approximatioin Realisatiom of FIR filtersi Transversal, Linear phase realization structures.
Realization of FIR Digital filters

9 Hours
Unit IV
Finite Word Length Effects & Multirate Digital Signal Processing
Quantization noisd derivation for quantization noise powerFixed point and binary floating point
number representatidncomparisori over flow errori truncation erroii co-efficient quantization error
limit cycle oscillation.Mathematical description of change of sampling rdtgerpolation and Decimation
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Decimation by an integer factorinterpolation by an integer facteiSampling rate conversion by a rational
factor.
Number representation of binary and floating point

9 Hours
Unit V
Digital Signal Processors
Introduction to DSP architecturé Harvard architecture- Dedicated MAC unit- Multiple ALUs,
addressing modes, Pipelining, Overview of instruction set of TMS320C5X and simple programming
examples.
Instruction set of TMS320C5X

9 Hours

Total: 45+15 Hours

Textbook(s)

1. John G Proalki, Dimtris G ManolakisDigital Signal Processing PrinciplesAlgorithms and
Application, PHI, 2000.

2. B.Venkataramani& M. BhaskarDigital Signal Processor Architecture, Programming and
Application,TMH 2002.

Reference(s)

1. Alan V Oppenheim, Ronald W Scleaf John R BeckDiscrete Time Signal ProcessingHI,
2000, Avtarsingh, S.SrinivasaBSP Implementation using DSP microprocessor with Examples
from TMS32C54XXThamson / Brooks cole Publishers, 2003
2. S.Salivahanan, A.Vallavaraj, Gnanaprifagital SignalProcessingMcGrawHill / TMH, 2000
3. JohnyR.Johnsonntroduction to Digital Signal Processingrentice Hall, 1984.
4. S.K.Mitra, Digital Signal ProcessingA Computer based approacfiata McGrawHill, 2003,
New Delhi.
11L403ANALOG COMMUNICATION
31035
Objective(s)

1 To have an introduction on different analog modulation schemes

1 To study the noise performance of different modulation systems
1 To understand the conceptiaoformatiortheory

Program Outcome(s)

a. able to demonstrate basic competence in elecs@and communication engineering design and
analysis using applications of mathematics, physics and engineering principles.

j. able to demonstrate critical reasoning and problem solving abilities including the use of
simulation software for designing atdubleshooting

k. ableto design an electronics & communication system that meets desired specifications and
requirements.

CourseOutcome(s)

1. able to understand the knowledge about various analog communication systems
2. able to learn the FM modulation $g81s ancroadcast receivers,

3. able to study performance of AM and FM receivers.

4. able to design eeconstruction filters.
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Assessment Pattern

SNo| Bl oomés T4¢ Testl" | Testll® Model Semester End
(New Version) Examination® Examination
1 Remember 15 20 10 10
2 Understand 25 25 30 30
3 | Apply 25 20 20 20
4 | Analyze 20 20 10 10
5 Evaluate 10 10 10 10
6 Create 05 05 20 20
Total 100 100 100 100
Remember

1. State the need for modulation.

2. State Channel Coding Theorem.

3. State Channel Capacity theorem

4. Wha are prefix codes?

5. State the balance property of maximum length sequence.

6. Define entropy.

7. What is shot noise?

8. Define code efficiency.

9. State the condition for distortion less and lossless transmission line.

10. State the property of White Gaussian Noise.

11. Define modulation?

12. What are the types of analog modulation?

13. Define depth of modulation.

14. What are the degrees of modulation?

15. What is the need for modulation?

16. What are the types of AM modulators?

17. Define demodulation.

18. What are the types of AM detectors?

19. Draw the block diagram of coherent detector.

20. Define super heterodyne principle.

21. Define frequency modulation.

22. Define modulation index of frequency modulation.

23. What are the types of Frequency Modulation?

24. What is the basic difference between an AM signal andrawband FM signal?

25. What are the two methods of producing an FM wave?

26. Define frequency Deviation.

27. What is the use of crystal controlled oscillator?

28. What are the disadvantages of FM system?

29. How will you generate message from frequenaydulated signals?

30.Def i ne Oef fecti ve -nodulatddsignbi?hd of an

Understand
1. Differentiate AM and FM
2. Give the classification of modulation.

*The marks are secured in Test | and Test Il will be converted 20 and Model Examination will be converted
to 20. The remaining 10 marks will be calculated based on assignments. Accordingly internal assessment

will be

calcuated for 50 marks

90
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How much power is saved in DSBS and SSBAM? Define modulation index and frequency
deviation of FM Mention four demodation methods for DSEBC Modulation

What is single tone and multi tone modulation?

Compare AM with DSBSC and SSESC.

Compare WBFM and NBFM.

List the properties of the Bessel function.

When do you say that two signals x (t) and y(t) are orthogonal amoiharmal?

What is modulation index? What happens if it is greater than unity?

. What are the steps taken in commercial TV broadcasting to ensure that the distortion arising in the

detected video signal owing the use of an envelope detector is within ttablelEmits?

. How is a phas#ocked loop (PLL) useful in detecting the FM signal?
. Why is a limiter stage used in the super heterodyne FM broadcast receiver? Explain the principles

of the working of the limiter. Sketch the transfer function of a hard limite

. Name the important sections of a transmitter.

A 10 MHz carrier is modulated with 5 KHz sine wave. What is the bandwidth of transmitted AM
signal?

What is the bandwidth requirement to transmit an FM signal with a modulating frequency of 10
KHz anda carrier deviation of 30 KHz?

Calculate the SNR at receiver output assuming that the bandwidth is 10 MHz.

Calculate the capacity of a channel, which has a bandwidth of 3.4 kHz for a signal to noise ratio of
30dB.

Compute the differential entropy of a tamm variable X, distributed over the interval [0,a].

The antenna current of an AM transmitter is 8A when only carrier is sent. It increases to 8.93A
when the carrier is modulated by a single sine wave. Find the percentage modulation.

A transmitter supplie 8 Kw to the antenna when modulated. Determine the total power radiated
when modulated to 30%.

What are the drawbacks of emitter modulator?

A carrier Signal is sinusoidally modulated to a depth of m=0.8. What percentage of the total power
of the modulatedignal is in the two side bands?

A superheterodyne receiver has an IF of 460 kHz. Its RF amplifier is tuned to an incoming signal
of 700 kHz carrier frequency. If at this frequency the tuned circuit of the RF amplifier has a Q of
60, determine the imageefjuency rejection in rejection in db.

Analyze

1.

Nogorw N

©

10.

The intermediate frequency of a super heterodyne receiver is 450 kHz. If it is tuned to 1200 kHz,
what would be the image frequency?

For a FM transmission with a frequency deviation of 20 KHz. Determine tleengemodulation

for commercial FM station.

What do you meant by multitone modulation?

How FM wave can be converted to PM wave?

How PM wave can be converted to FM wave?

What is diagonal Clipping? How can it be avoided?

In the filter method of generation aih SSBSC signal, why do we have to use initially a low
frequency carrier?

A double conversion receiver is tuned to an incoming signal of 25 MHz at which frequency its tank
circuit has a Q of 65,The receiver is using a first IF of 1.5MHz and a secondf IF o
150kHz.Calculate (in decibels) the image frequency rejection. Make reasonable assumptions, if
necessary.

An Am transmitter is used to send a message signal wit0.% and a bandwidth of 5 MHz over a
channel which introduces additive white noise withcaver spectral density of 9W/Hz. The
modulation index is equal to 1.if the channel introduces aa loss of 100 dB, and if the average
transmitted power is 200w. Find the destination sigoalnoise ratio that can be obtained.

Justify the use of log(fbj as the measure of information given by the occurrence of an event whose
probability of occurrence is p.
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Evaluate

1. An event has six possibl®utcome(s)with probabilities pl=1/2, p2=1/4,p3=1/8, p4=1/16,
p5=p6=1/32. Find entropy of the system.

2. A Discrete nemoryless source has an alphabet of x=[x1 x2 x3 x4 x5 x6 x7] with the statistics P=[
.35.3.2.1.04 .005 .005].

a. Compute the Huffman code and its average length.
b. Compute the entropy of the source
c. Evaluate the efficiency of the code.

3. A carrier of frequency f=100 kHz DSB-SC modulated by a message signal

X(t)=c0s2000*pi*t+2c0s4000*pi*t to give a modulated signgt)x50x(t)cos2*pi*16t
a. Sketch the spectrum of(X), the modulated signal.
b. Find the average powers of all the frequency componentgtjn x

4. A DSB-SC signal is transmitted over a channel with additive white noise e§ittenl PSD of e
/2)=0.5* 10 W/Hz. if the received signal power i% $S20*10'° W and the message bandwidth
W=5*10° Hz, find the destination SNR.

5. Two binary symmetric channels with a transition probability of 0.1 and the other with a transition
probability of 0.2 a@ connected in cascade. Determine the equivalent channel.

6. A voice-grade channel of the telephone network has a bandwidth of 3.5kHz.

a) Calculate the information capacity of this telephone channel for a gdmnalse ratio of
40dB.
b) Calculate the minimum sighto-noise ratio required if information is to be transmitted
through the channel at the rate of 9.6kbps.
Create

1. Making use of the Bessel function tables, sketch the spectrum of anraodlgated signal for
f=5 kHz and b=smallest value of b for -sdbd ch the
spectrum up to theBsidefrequency component.

2. It is proposed to transmit a message signal whose amplitude is uniformly distributedlgijer [
and whose banddth is 1.5 MHz over a channel with an additive white noise-$ided PSD of
0.5*10+' W/Hz and introducing a loss of 80 dB between the transmitter and receiver. if
destination SNR of 40 dB is desired, for each of the following cases, determinengraitier
power that will be required.

3. A discrete memoryless source has the symbol A, B, C and D as its alphabet. What is maximum
information that can be associated with each symbol?

4. A source produces five output symbol A, B, C, D and E with probabiligs, 0.25, 0.20, 0.15
and 0.5 respectively. Assuming successive symbols to be statistically independent, determine (i)
the information associated with each one of the symbols, (ii) The entropy of the source.

5. For a BSC, the input binary symbols 0 and lupceith probabilities 0.25 and 0.75. Find the
probabilities of the binary symbols 0 and 1 appearing at the output.

Unit |
Amplitude Modulation Systems
Generation and demodulation of AM, DS, SSBSC, VSB Signals, Filtering of sidebands, Comparison
of Amplitude modulation systems, Frequency translation, Frequency Division multiplexing, AM
transmitters, AM receivers.
Generation of AM using LabVIEW

9 Hours
Unit Il
Frequency Modulation Systems
Angle modulation, frequency modulation, Nartmamd and wideband FM, transmission bandwidth of FM
signals, Generation of FM signalDirect FM i indirect FM, Demodulation of FM signals, FM stereo
multiplexing, PLLT Nonlinear model and linear model of PLL, Nbnear effects in FM systems, FM
Broadcasteceivers,
FM stereo receiver.

9 Hours
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Unit 1
Noise Performance of DSB, SSB Receivers
Noise i Shot noise, thermal noise, White noise, Noise equivalent Bandwidth, Narrowband noise,
Representation of Narrowband noise in terms of envelope ande plasponents, Sine wave plus
Narrowband Noise, Receiver model,
Noise in DSBSC receiver, Noise in SSB receiver

9 Hours
Unit IV
Noise Performance of AM And FM Receivers
Noise in AM receivers threshold effect, Noise in FM receivers capture effstthreshold effect, FM
threshold reduction, Premphasis and demphasis in FM, Comparison of performance of AM and FM
systems.
Performance analysis of AM & FM in the presence of Noise using LabVIEW

9 Hours
Unit V
Analog Pulse Modulation
Sampling é Band limited Low pass signals, ideal and practical sampling, Anti aliasing and reconstruction
filters, PAM, and Time division Multiplexing, Pulse Time Modulation systems, generation , Detection
Cross talk in PTM, Bandwidth
Performnce of Analog Pulse Moldtion Systems.

9 Hours

Total: 45+15 Hours

Textbook(s)

1. Simon HaykinCommunication Systemiohn Wiley, 2001.

Reference(s)

1. P.Michael FitzFundamentals of Communication Syst@ista McGrawHill -2008.
2. P.Rama Krishna radsnalog Communicabin, Tata McGrawHill -2011

3. Taub and SchillingPrinciples of communication systeriata McGrawHill, 1995.
4. Bruce Carlson et aCommunication systenglcGraw-Hill,2002.

5. Roddy and Coolerklectronic communicatiqriPHI, 2003.

11L.404 MICROPROCESSORS
30030
Objective(s)

1 To acquire basic knowledge about Microprocessors.
1 To study the Architectures of-,8L6-, 32-bit Microprocessors.
1 To understand the concept of Assembly language and C language programming.

Program Outcome(s)

a. ableto demorstrate basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.

d. ableto design, modify, analyze and troubleshoot digital logic circuits, embedded microprecess
based and microcontrolldyased systems, including assembly and feégkl language programs.

j. able to demonstrate critical reasoning and problem solving abilities including the use of
simulation software for designing and troubleshooting.

Course Outcome(s)
1. Identify the various types of microprocessors.
2. Enhancement of programming skills.
3. Computation of assembly language programs
4. Interfacing with peripherals
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Assessment Pattern

SNo| Bl oomds T4 Testl" | Testll Model Semeser End
(New Version) Examination* Examination
1 Remember 15 20 10 10
2 Understand 25 25 30 30
3 Apply 25 20 20 20
4 Analyze 20 20 10 10
5 Evaluate 10 10 10 10
6 Create 05 05 20 20
Total 100 100 100 100
Remember
1. Define microprocessor
2. List out various addressing modafs8086 microprocessors.
3. Recall classifications of 8086 instruction set.
4. Name the different types of memories used in microprocessor and ColdFire processors.
5. List different types of interrupts of ColdFire processors and S12X.
6. Recall the number and namefsvarious peripherals of 8086 microprocessor.
7. Define T state, machine cycle and instruction cycle.
8. What are the difference between Compiler and Interpreter?
9. Name the three buses of a microprocessor.

10. Recall the register organization of 8086.
11. Recall the pin®f 8086.
12. Name the assembly directives of 8086.
13. Define maskable and non maskable interrupts.
14. Name various condition and non conditional branch instructuions.
15. Define interrupt.
16. Recall various constituents in Interrupt vector table.
17. Name various blocks of parvisor mode of ColdFire
18. Name various blocks of user mode of ColdFire
Understand
1. Distinguish memory mapped I/O devices and I/O mapped memory devices.
2. Discuss the function of instruction queue in 8086.
3. Explain the predefined interrupts of 8086.
4. Discuss theonditional and unconditional flags of 8086
5. State the significance of LOCK signal in 8086.
6. Explain Interrupt service routine of 8086.
7. Describe the process control instructions of microprocessor.
8. Distinguish the POP and PUSH, Wait and Halt instructions.
9. Explain ALIGN & ASSUME.
10. Discuss the need of debugging in ALP.
11. Recognize the various blocks in the architectures of ColdFire processors.
12. Distinguish User and Supervisor model in ColdFire processors.
13. Discuss MACROS in 8086.
14. Explain various pin attributes of 86
15. Recognize the formation of physical address
16. Differences between microprocessors and controllers.

*The marks are secured in Test | and Test Il will be converted 20 and Model Examination will be converted
to 20. The remaining 10 marks will be calculated based on assignments. Accordingly internal assessment
will be calculated for 5@narks
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Apply timing diagram to calculate the time required to execute MOV A,B.
2. Use rotate instruction for multiplication operation.
3. lllustrate the timing @ites of SIM and RIM instructions.
4. Demonstrate the position SP after the pop instruction.
5. lllustrate the 2 K memory construction with flip flops.
6. lllustrate the block diagrams of microprocessors.
7. Apply the read and write cycles to any given instruction.
8. lllustrates various types of interrupts.
9. Demonstrate I/0 read and I/O write cylices for a given instruction
10. Practice the conditional jump instructions of 8086.
11. Use various addressing modes a write program for addition of two numbers.
12. Multiply two given numlers without using MUL instruction.
13. Demonstrate the utility of external memory in microprocessors.
14. lllustrate various types of DMA transfer.
15. Use the processor to convert hex code to decimal code.
16. lllustrate the timing diagram for minimum and maximum moafesperation for 8086.
17. Demonstrate the memory read and memory write cycles for a given instruction.
18. lllustrate various attributes of ADC of ColdFire
19. lllustrate the timing diagram in minimum and maximum modes of operation.

Analyze

Distinguish Clock generiin, Reset generation & synchronization,

Test the wait state computation & generation, Ready synchronization.
Inspect interfacing of RAM and EPROM memories.

Analyze the Modes of I/O data transfer.

Calculate the physical address from the segment addrg5si&hd offset address as 3000H.
How do we select minimum versus maximum modes.

Distinguish the addressing modes of 8086 and ColdFire processors.
Analyze NEAR and FAR Call.

. Compare UART functionalities in 8086 and ColdFire

10. Inspect the stack operations i085.

11. Distinguish NOP and HALT instructions

12. Inspect on rotate instruction.

CoNoOGOA~ALWNE

Evaluate

Evaluate the contents of BX by 4 using shift instructions.

Judge which arithmetic instruction should be used with carry.

Compare memory mapped and /O mapped memories.

Judye the contents of carry and Auxiliary carry flags when carry occurs.
Assess the prerequisite for a conditional jump.

Evaluate LIFO, LILO, FIFO and FILO.

Determine the memory address accessed by each of the following instructions in real mode
operations,fiDS = 1000H ,SS = 2000H, BP = 1000H and DI = 0100H.
8. Compare DMA and-©MA in ColdFire.

9. Appraise the exception vector table of ColdFire processor.

10. Assess the power management of ADC in ColdFire.

NookrwpnrE

Create

Design, debug and test a small scale microprocdssed system.

Design a 10 bit QADC for ColdFire processors.

Propose a new algorithm for identifying repeated data in a sequence.

Formulate QSPI for receiving and transmitting data with a baud rate of 1Mbps.
Configurate the data to be stored in multipdaks using SDRAM controller.

Organize the efficiency of data transfer with respect to addressing modes of 8086.

oukwnE



Department of ECE, Bannari Amman Inst. of Tech. | Regulation |R@%ision 2013 96
Approved in § Academic Council Meeting

Unit |
INTEL 8086 Microprocessor
Introduction to Microprocessors, 8086 ArchitectutiRegister organization of 8086, Modes of Operation
Physical Memory organizationl/O addressing capabilitySpecial Processor activities, Addressing modes
of 8086- Instruction set of 8086 Assembler directives and operators.
9 Hours
Unit Il
X86 Peripherals andinterfacing
Memory interfacing, Interfacingvith 8255 PIO (Programmable InpQutput Port), Interfacing with ADC
and DAC, Programmable interval timer 8253, Keyboard/Display controller (8279).
Interfacing with ADC and DAC, Keyboard Interfacing (8279)
9 Hours
Unit 1
X86 Assembly Language Progamming
Programming with an assembleAssembly language example programs. Special architecture features and
related programming: Introduction to staekStack structure of 8086 Interrupt and Interrupt service
routines - Interrupt cycle of 8086 Non-maskable interrupt Maskable Interrupt (INTR)} Software
interrupts, MacrosProgramming 8086 with Traffic Light Controller.
Programming 8086 with Traffic Light Controller
9 Hours
Unit IV
Free-scale Cold Fire 32 bit Processor Core
Introduction to Ctd Fire Core- User, Supervisor, EMAC and Interrupt Programming Models, Addressing
modes, Exception processing sequence, Exception Vector Table, Interrupt Controller, Interrupt Vector
Generation, Reset Controller Module, Clock Module, System Control Mo@hip Configuration Module
Programming with S12X processor
9 Hours
Unit V
FreescaleColdFire 32 bit Processor Peripherals and Programming
Analog to Digital Converters, Universal Asynchronous Transmitter Receiver, Timer Unit, Queued Serial
Peripheral Irérface, Fast Ethernet controller, Tools and Software. C programming examples with Code
Warrior tools
Embeddded C Programming for UART.
9 Hours
Total: 45 Hours
Textbook(s)
1. Ramesh GoankarMicroprocessor Architecture Programming and Apjgations with 8085,
Penram International, 2009.
2. AK.Ray, K.M.Bhurchandi, AdvancedMicroprocessors and Peripherals Architecture,
Programming and Interface, Tata McGraw Hill, 2004.

Reference(s)
1. V.Douglas Hall, Microprocessorsand Interfacing Programming ahkthrdware Tata McGraw
Hill, 2002.

2. ColdFire Microprocessors & MicrocontrollerdylunirBannoura, Rudan Bettelheim and Richard
Soja, AMT Publishing, 2007.
3. ColdFire Family Pr ogr,&mmseate Semicéhdutters, 2006c e Manu al
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11L405 CMOS VLSI DESIGN
3003.0
Objective(s)

1 To learn the basic MOS Circuits
1 To learn the MOS Process Technology
1 To understand the operation of MOS devices..
1 To impart indepth knowledge about analog and digital CMOS circuits.
Program Outcome(s)
a. able todemonstrate basicompetence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.
f. able to design, analyze, troubleshoot and repair analog and digital communication systems.
g. able toidentify, formulate, and solve electronics and communication engineering problems.
k. able to design an electronics & communication system that meets desired specifications and
requirements
CourseOutcome(s)
1. Analysis the operation of CMOS
2. Analysis of tke design rules and layout diagram
3. Design of low power Adders and Multipliers
4. Analysis the physical design process of VLSI design flow.
5. Design of CMOS Memories.

Assessment Pattern

SNo|Bl oomés T| Testl* | Testll” Model Semester End
(New Version) Examination * | Examination

1 Remember 25 25 25 25
2 Understand 30 30 30 30
3 Apply 20 15 15 15
4 Analyze 20 20 20 20
5 Evaluate 05 05 05 05
6 Create - 05 05 05

Total 100 100 100 100

Remember

Give the drain current equation for a MOS transistor.
List the electrical properties of a MOS transistor.
What is body effect?

What is Intrinsic and Extrinsic Semiconductor?
What is CMOS Technology?

Give the advantages of CMOS IC?

What are four generations of Integration Circuits?
Give the variety of Integratedit€Cuits?

Why NMOS technology is preferred more than PMOS technology?
10. What are the different MOS layers?

11. What are the different layers in MOS transistor?

12. What is Enhancement mode transistor?

13. What is Depletion mode device?

14. When the channel is said to be fgied off?

CoNoOOA~WNE

* The marks secured in Test | and Il will be converted 20 and Model Examination will be converted to 20.
The remaining 10 marks will be calculated based on assignments. Accordingly internal assessment will be
calculated for 50 marks.
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What are the steps involved in manufacturing of IC?
What is meant by Epitaxy?

What are the processes involved in photo lithography?
What are the various Silicon wafer Preparation?

What is Isolation?

Give the different types of CMOS process?

What ae the steps involved in twitub process?

What are the advantages and disadvantages of SOl process?
What is Stick diagram?

What are the uses of Stick diagram?

Compare between CMOS and bipolar technologies.
What is Channelength modulation?

What is Latch up?

What are the two types of Layout design rules?

What is Impact lonization?

Define Noise Margin

Define Delay time

Draw the graph of {MOS depletionmode characteristics.
Define power delay product.

Properties of static CMOS design.

What are the parameteto depends on the threshold voltage?
Differentiate enhancement and depletion mode transistor.
Define Rise time and fall time?

Draw the FG based 4 to 1 multiplexer circuit.

List the uses of transmission gate.

Mention the types of power dissipation in ©8@ circuits
What do you mean by pass transistor?

What is switching speed?

Classify the channel effects in a MOS device.

Define pull down and pull up ratio of a MOS transistor.
Draw the small signal model of a MOS transistor.

What is a current mirror?

Whatare the advantages of cascode gain stage amplifiers?
Define single stage amplifier.

What do you mean by slew rate?

Define flash memory.

Compare DRAM and SRAM.

Draw the symbols of Common Source Amplifier

List the behaviors of bistable elements.

Differentiake volatile and nonvolatile memory.

Compare static and dynamic CMOS logic circuits.
Mention the drawbacks of clocked CMOS.

Define precharge and evaluation.

What are the three modes in an enhancement MOS transistor?
What is mobility variation?

Name the buding blocks OPAMP.

Understand

ONoOrWNE

Derive the expression for drain to source current equation
Draw the symbol of iMOS and pMOS

What are the steps involved in manufacturing of IC?
Distinguish between CMOS and BIPOLAR technologies
Draw the characteristics grapfienhancement mode ofMOS
Draw the diagram of depletion mode in MOS Transistor
What is threshold voltage

Differentiate Short channel and Narrow channel effects

98
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9. What are the factors depends on leakage current.

10. List out the various region operation in € transistor.

11. Derive the expression for Rise time, Fall time and Delaytime in CMOS inverter
12. Design a 4:1 MUX using transmission Gate

13. Draw the graph of tMOS depletion mode

14. Draw the diagram for Accumulation mode

15. How an Inversion layer is formed in MOS Teistor?

16. Draw the DC transfer characteristics curve to show its various regions
17. Draw the graph of utvsVinf or vari ousbn [/ bp ratio.
18. What are two components of Power dissipation?

19. Draw the symbol and switching model of Transmission gate.

20. Draw the Symbol of Trstate Inverter.

21. Give the basic inverter circuit

22. Discuss the small signal model of an MOS transistor

23. What are the different layers in MOS transistor?

24. Draw the symbol and switching model of Transmission gate

25. What is the fundamental goal in Device modeling?

26. What is the relationship between mobility and electric field?

27. Draw the Symbol of Trstate Inverter.

28. Draw the graph of fMOS depletionmode characteristics.

29. Draw the symbols of Curreiirrors.

30. Draw the symbolsClocked CMOS

31. Draw the symbolsDynamic CMOS

32. Difference between flip flop and latch.

33. Draw the symbols of SR latch.

What are the main differensdetween the real inverter and the ideal inverter?
2. Define delay, rise time, and fall time. Show them with the help of input and output waveforms of
an inverting circuit.
3. Consider a CMOS inverter. Draw the schematic diagram of a CMOS inverter with aoaBfF |
connected at the output node. Label your diagram.
4. Sketch a voltage transfer characteristic (VTC) curve of a CMOS inverter and label all five critical
voltages on the curve. Discuss qualitatively their role in determining the noise margins of CMOS
inverter.
5. How a CMOS inverter is different from a resistive load inverter? Which is preferred in design and
why?
6. What do you understand by symmetrical CMOS inverter? Is it desirable or not?
7. Discuss the effect of increasing number of inverters on the frequenogcdlation of Ring
Oscillator?
8. If one reduces the power supply from 2V to 600mV, how much dynamic switching power
consumption reduces due to that if other parameters remain constant?
9. Discuss qualitatively , how reduction in capacitive load value redti@glynamic switching
power?
10. Discuss the importance of power delay product?
11. The nMOS transistor is replaced by pMOS device in an inverter, sized &pihatqual t taknof
the original nMOS. Will the resulting structure be faster? Explain why or wt®/ no
12. Sometimes the substrate is connected to a voltage called substrate bias to alter the threshold
voltage of the nMOS transistor. If it is required to raise the threshold voltage of the transistor,
should a positive or negative substrate bias be used?
13. Why gradual approximation fails in case of short channel devices?
Analyze / Evaluate

1. The inverter is one of the most primitive CMOS circuits that are widely used in digital IC design,
e.g. dynamic logic, astable circuits, etc. Oscillator is a circuit that engploy inverters as the
core of its circuitry. Designing an oscillator at low frequency is a straightforward task, but a high
performance oscillator at higterformance oscillator at high frequency requires more careful
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design approach. A few aspecteiswas reliability, robustness, and noise performance need to be
critically dealt with. Noise margin and VTC information could give us insights on whether the
circuit meets the specifications at high frequency.
a) Sketch the voltage transfer characteristic 8 ©f a CMOS inverter for
b) Ideal gate and
c) realinverter.
d) On the VTC of a real inverter, label the state/operating regions of pMOS and nMOS
devices in the five
distinct regions.
2. Calculate the naive threshold voltage for amamsistor 308k for a processvith a Si substrate
with Na=1.80X10%, a SiQ gate oxide with thickness 200A A's s u #®.9 V, Q=0)
Create

1. What will you do to compensate the current driving loss in PMOS transistor, due to lower mobility
of hole, of MOS inverter? In a design i@gsnent, a designer has proposed two design approaches
for resistive load inverter with RL=1kY & RL=3kY.
propagation delay and why?

2. How can one reduce the propagation delay of CMOS inverter and What prizeilbpay for
that?

Unit |
Introduction to MOS Technology
An overview of Silicon Semiconductor technolegyMOS fabricationCMOS fabrication n-well, p-well -
Twin tub and SOI Proces€MOS n well / p well design rulésStick diagramssimple layout exampls-
Sheet ResistandeArea capacitanceDriving Large Capacitance load®Viring Capacitance.
Comparison of MOS with BI polar Technnology

9 Hours
Unit-II
MOS Circuit Design Process
Basic MOS transistors: symbols, Enhancement mod®epleton mode transistor operatierirhreshold
voltage derivation body effect- Drain current Vs voltage derivatiorchannel length modulation. NMOS
inverter CMOS inverter - DC Characteristics Switching Characteristicsi Power dissipation
Determination of pll up to pull down ratio for an NMOS inverter.
Study of channel length effects

9 Hours
Unit-11I
CMOS Logic Design
Pass Transistor and Transmission Gatstatic CMOS designTri-State Circuits Pseudo nMOS, and
dynamic CMOS logid Clocked CMOS logi¢ Precharged domino logitMemories DRAM, SRAM and
Flash Memory Design of logic gates
Design of logic gates with different techniques 9 Hours
Unit-IV
Clocking and Testing
CMOS clocking styles pipelined system§ FloorplaningRouting - Reliability and Testing of VLSI
circuits - General concepts CMOS testing- Test generation method®Algorithm, Boolean difference
method, Path sensitization method, with examples pnoble
Synthesis of logic gates

9 Hours
Unit-V
VLSI Subsystem Design
Introduction- Designof Adders carry look ahead carry select carry save. Parity generators. PLA design
T Arithmetic logic unit design Design of multipliers Array - Braun arrayi Baudh - Wooley Array -
Wallace tree Multiplier.
Design of multipliers

9 Hours

Total: 45 Hours



Textbook(s)
1. Kamran Eshraghian, Douglas A. Puckn&l$sentials of VLSI Circuits and Systefentice Hall
of India, 2008
2. John P.Uyemurdntroduction to VLSI circus and systemsgohn Wiley & Sons,2003
Reference(s)
1. Weste&EshraghiarRrinciples of CMOS VLSI Desigriddison Wesley, 1993
2. E. Fabricious|ntroduction to VLSI DesignMcGraw Hill, 1990.
3. Keng,LablebickoMOS Digital Integrated CircuitsTata McGraw Hill,1999.
4. Jan M RabaeDigital Integrated Circuits A Design Prenitice Hall, 2004

11L406 CONTROL SYSTEMS

Objective(s)
To gain knowledge on system representation and time response of a system.

To understand the various time domain and frequencyadomools for analysis and design of
linear control systems.
To analyze the frequency response and state variables
To study the methods to analyze the stability of systems from transfer function forms.
To analyze the frequency response and state variables
Program Outcome(s)

1
f
f
f
f

a. an ability todemonstrate basic competence in electronics and communication engineering
design and analysis using applications of mathematics, physics and engineering principles.
c. an ability to develop problem solving skills and tradihooting techniques in electronics.
f. an ability to design, analyze, troubleshoot and repair analog and digital communication
systems.
k. an ability to design an electronics & communication system that meets desired specifications
and requirements.
CourseOutcome(s)
1. Determine the transfer function of systems
2. ldentify the major issues that affect the stability of the system.
3. Determine the time domain specifications, type and order of systems, Error constants and error
series
4. Demonstrate the frequency system
5. Diagnose the cause of failure of stability
Assessment Pattern
S. Bl oomés T TestI | TestI* Model Semester End
No. (New Version) Examination® Examination
1 Remember 20 20 10 10
2 Understand 20 20 20 20
3 Apply 20 20 20 20
4 Analyze / Evaluate 40 40 40 40
5 Create - - 10 10
Total 100 100 100 100
Remember
1. Define damping ratio
2. What do you meant by control system?
3. State Newtonébés | aw of motion for mechanical
4. What are the types of system?
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* The marls secured in Test | and Il will be converted 20 and Model Examination will be converted to 20.
The remaining 10 marks will be calculated based on assignments. Accordingly internal assessment will

be calculated for 50 marks

trans
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Define the transfer function of a system

State the rule for shifting the take off point ahead of the block.
State the rule for shifting the summing point after the block.
Define Masonb6s gain formul a.
What are the types of frictions encountered in physical system?

. Define settling time of a secdrorder system with relevant equation.

. What is peak time of a second order system with relevant equation?

. Define rise time and delay time of a second order system with relevant equation.

. Define settling time of a second order system with relevant equation.

. What are the time domain specifications?

. Define dominant poles of a transfer function.

. What are the advantages of generalized error coefficients?

.State how the gain adjustments are made
. Define bounded input bounded output stability.

. Define pole and zero.

.State how the gain adjustments are made
. Write the expressions for the angle of asymptotes and centroid in root locus technique.
. State Routh stability criterion.

. Define phase variables.

. Why output of the integrator arelscted as the state variables?

. What do you meant by a homogenous state equation?

Understand

BOOoNOOA~AWNE

Draw the block diagram and signal flow graph for field controlled DC motor.
What is electrical zero position of a synchro transmitter?

Draw the block diagram argignal flow graph for armature controlled DC motor.
Derive the transfer function of hydralic systems.

What is the advantage of block diagram?

102

n

n

Ni chol

Bodebs

Derive the response of under damped and over damped second order system with unit ramp input.

Give the relatin between static and dynamic error coefficients.
Derive the response of critically damped second order system with unit step input.
What is the effect of a PI controller on the system performance?

unit step input.

. Explain the different types of controllers.

. What is the effect adding zeros to G(s)H(s) on the roosidcu

. Give the advantages of generalised error coefficients.

. Explain the step by step procedure to obtain the bode plot.

. Explain the magnitude plot and phase plot of the polar plot.

. How to improve the phase margin and gain margin?

. What are the advantagesidde plot?

. What is characteristic equation?

. What are the steps to obtain the root locus?

. How can the transfer function of a system obtained from its state diagram?

Determine the type and order of the system for G(s)H(s) = K(s+3) / s"2 (s+2)(s+5)

A unity feedback control system has an open loop transfer function, G(s)= 25). &l the rise

time, percentage overshoot, peak time and settling time for a step input of 12 units.

Determine the time domain specifications for the damping ratio = 0.5vadal frequency = 8

rad/sec

. Derive the expressions for time domain speatfiins of second order under damped system with

Determine the range of values of K for the system to be stable s"4 + 20 s"3 + 15 s"2 +2s + K=0

Sketch the bode plot of the transfer function and determine the system gain K d@airtt@oss

overfrequency to be 8 rdskec. G(s) = Ks"2 / (1+.5s)(2+5s)

Construct the Routh array and determine the stability of the system whose characteristic equation
SN + 356 + 5s™M + s"3 + 2572 + s =0. Also determine the number of roots lying on right half of

s-plane.
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7. The open loop transfer function of a unity feedback system is given by,
K(s+1
G(s) = Cal)
s’+as” +2s+1
frequency of 2 rad/sec.
8. Sketch the root locus for the unity feedback system whose lmpp transfer function is G(s)H(s)
= K/ s(s+5)(s"2 + 3s + 10)
9. Sketch the polar plot of the transfer function and determine whether the plot crosses the real axis.
If so, determine the frequency at which the plot cross the real axis and and corregpondin
magnitude G(j ¥) . Determine the phase margin
(1+s)(1+5s)
10. Determine the opeloop transfer function for the system whose characteristics equation is given
by s"2 + s(2+k) + 4k.
11. Draw the bode plot to determine gand phase margin for the system G(s)H(s) = K(s+41)(&
2)
12. Determine the frequency response indices for a second order system yielding Mp= 0.2 and tp =
0.3 ms
13. Sketch the Nyquist plot and comment on the stability of the closed loop system whoseoppen
transfer function is G(s)H(s) = K&) / (s+1)"2
14. Determine the value of k so that the gain margin is 6 dB and the phase margin is 40 for an open
loop system G(s) = K/ s(1+0.1s)(1+s)
Analyze /Evaluate
Compare the open loop system and closed loogsyst
In what way the bode plot differ from polar plot?
For the given block diagram how transfer function is obtained?
For the given signal flow graph how transfer function is obtained?
Compare time domain and frequency domain specifications.
Compare P, Pand PID controllers.

. Determine the value of K and a so that the system oscillates at a

Q
®

Construct the PID controller.
Draw one mechanical translational system and obtain the transfer function using signal flow
graph.

MNRR2oOORWNE

Unit |
System Representation
Open loop and closed loop systeimEerminology and basic structuireElements of closed loop systeiins
Transfer function concept Modelling of mechanical, thermal, hydraulic systems electrical cirduits
Transfer function of DC generator, DC motor, AC servomotor, and syrichBdock diagram reduction
techniques Signal flow graph$ Masondés gain formul a
Gear trains

9 Hours
Unit Il
Time Response analysis
Standard test signals Time response of First and Second order system for step input and ramp input
time response specificatioiis Type of system$ Steady state error constants, generalized error series
Basics ofPD, PI, PID Controller
Dominant pole of control system

9 Hours
Unit Il
Stability of Systems
Characteristic equatiohBounded input Bounded output stabilitystability and the roots ofharacteristic
equationi Routh Hurwitz criterion of stability Range for parameteiis conditionally stable systenis
Root locus techniquie Rules for root locus pldt Stability analysis.
Application of Routkstability criterion to linear feedback

9 Hours

and



Department of ECE, Bannari Amman Inst. of Tech. | Regulation |R@%ision 2013 104
Approved in § Academic Council Meeting

Unit IV
Frequency Response Analysis
Frequency domain specificatiohdeak resonance, resonant frequency, bandwidth araffaattei Polar
plot i Bode ploti Gain plot, phase plot, gain margin and phase marghNyquist plots 7 Stability in
frequency domairi Nyquist criteriofi Stability using Bode plot
All-Pass and MinimurafPhase Systems

9 Hours
Unit VvV
State Variable Analysis
Introduction to state space analysisState model of linear systeriisState phase representation using
physical vaiables, phase variable and canonical variabl8¢ate transition matrix Solution of second
order Linear Time Invariant systems using state equations
Controllability of linear systems

9 Hours

Total: 45+15 Hours

Textbook(s)

1. [.J.Nagrath, and M.Ga@, Control EngineeringNew Age International, 2007.
Reference(s)

1. Ogata KModern Control Engineeringlata McGraw Hil] 2005.

2. D.RoyChoudhuryModern Control Engineering?HI, 2006.

3. M.N.BandyapadhyayControl EngineeringPHI, 2003.

11L407 DIGITAL SIGNAL PROCESSING LABORATORY
00315
Objective(s)

1 To make the students understand the behavior and response of the filter using different methods.
1 To compute the output response of the system, sampling rate conversion and FFT spectrum.
1 To know the germation of the signals and arithmetic operations using TMS320C5X DSP Processor.
Program Outcome(s)
a. an ability todemonstrate basic competence in electronics and communication engineering
design and analysis using applications of mathematics, physiengimetering principles.
c. an ability to develop problem solving skills and troubleshooting techniques in electronics.
h. an ability to apply engineering tools and techniques to conduct engineering design/experiments
as well as to analyze and interpret data
Course Outcome(s)
1. Design of digital filter
2. Generation of various signals
3. Analysis of signal and system properties
4. Computation of circular and linear convolution
5. Determine the frequency transformation
6. Analysis of sampling rate
Assessment Pattern

Bl o o méoeomy a x Internal Semester End
(New Version) Assessment Examination
Preparation 10 15
Observation & Results 15 20
Record 10 -
Mini -Project/Model Examination/Viva-Voce 15 15
Total 50 50
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Remember
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10.
11.

Define signal

List the properties of signals and systems.

State Sampling theorem

Define Fourier transform of a sequence

State parseval 6s energy theorem
What is meant by quantization noise?

What are the features of TMS320C54 DSP Processor?

Give the relationship between imipe invariant and bilinear transformation
Define warping effect

What are the types of windowing technique?

List the well known design technique for linear phase FIR filter

Understand

ONoOOR~WNE

Appl

<

NouokrwbdhE

Create
1.

When a system is said to be stable?

How to overcome aliasing?

What areall the methods are used to convert analog domain to digital domain?

How to convert sampling rate?

Why Blackmantuckey method is preferred when compared to other windowing methods?
What are the difference between bilinear transformation and impulseanvsgchnique?
How to decomposes a sequence of values into components of different frequencies
What is Nyquist criteria?

/ Evaluate

How will you calculate order of the filter?

How will you evaluate Nyquist criteria?

How will you differentiatedifferent windowing technique?

Where we have to use interpolation and decimation?

How will you find out the output response of the system using circular convolution?
Where we have to use IIR and FIR filter

How will you calculate FFT signal?

Noise Cancellation in Speech Signal

List of Experiments

©CoNook~wNE

10.
11.
12.

Generation of Signals.

Properties of Discrete time Systems.

Design and Implement Linear and Circular Convolution
Correlation and its properties.

Impement and Simulate sampling and sampling rate caowers
Design, Implement and Simulat&land FIRfilters.

Power spectrum estimation.

Generation of waveformasing Processor.

DFT of a signal

Signal EnhancemeiindDe-noisingusing adaptive Filters
Analysis of LTI filter using GUI

Mini ProjectApplicaion and Desigroriented experiments

105

Total; 45 Hours
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Practical Schedule

I
o
c
=
(%)

SI.N¢ Experiment
1. | Generation of Signals.
Properties of Discrete time Systems.
Design and Implement Linear and Circular Convolution
Correlation and its properties.
Impement and Simulate sampling and sampling rate conversion.
Design, Implement and Simulate IR and FIR filters.
Power spectrum estimation.
Generation of waveform using Processor.

DFT of a signal
0. | Signal Enhancement and Deisingusing adaptive Filters

11. | Analysis of LTI filter using GUI

BlO| ®| N o g1 AW N

W WW W W OO W o w w

11L408 COMMUNICATION SYSTEMS LABORATORY
00315
Objective(s)
1 To perform the different modulation techniques and their detection.
1 To study and verify the characteristics of Ald FM receiver
1 To analyze the spectrum of different modulation technique
Program Outcome(s)
a. an ability talemonstrate basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and erigmprinciples.
f. an ability to design, analyze, troubleshoot and repair analog and digital communication systems.
g. an ability to identify, formulate, and solve electronicsand communication engineering problems.
k. an ability to design an electronics & commeation system that meets desired specifications and
requirements.
CourseOutcome(s)
1. Design of transistor based amplitude modulation
2. Design of frequency modulation
3. Design ofPreemphasisising BC147n FM Transmitter and demphasis in FM receiver.
4. Measurerent of AM & FM spectrums.

Assessment Pattern

Bl oomés Taxonor Internal Semester End
(New Version) Assessment Examination

Preparation

1 Remember

1 Understand 10 15

T Apply
Observation & Results

1 Analyze 15 20

1 Evaluate
Record 10 -
Mini -Project/Model Examination/Viva-Voce 15 15

Total 50 50

Remember
1. Mention the use of premphasis and demphasis?
2. What is known as White Noise?
3. What is the origin of thermal noise? Comment on its power spectral density?



4
5
6.
7.
8
9.
1

0.
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What is mean ypthreshold extension in FM?

What is threshold effect in AM reception?

As related to AM, what is over modulation, under modulation and 100% modulation?
What are the limitations of costas receiver?

Draw the frequency spectrum of SSB .where it is used?

Define preemphasis in FM?

Compare SSB and VSB in terms of total power requirements.

Understand

1
2.
3.
4
5

6.
7.

What do you meant by envelope detector?

Write the governing equation for calculation modulation index for AM?

What do you meant by Ring modulator?

Write the goverimg equation for calculation modulation index for FM?

What do you meant by Selectivity, Sensitivity, Bandwidth Improvement, Fidelity and Dynamic
range characteristics of AM reciever

What do you meant by voltage control oscillator?

Advantages of DSESC,AM,FV

Apply / Evaluate

CoNOOA~WONE

Create

How will you calculate over modulation of AM?

How will you calculate under modulation of AM?

How the ultimate modulation index of FM is estimated?

Write the formula to find the lock range in PLL

Write the formula to calculate the capuange in PLL.

How will you calculate the break point in peenphasis and demphasis?
How will you evaluate the AM&FM spectrum by using spectrum analyzer?
How the free running frequency of PLL is calculated?

How will you evaluate the noise spectrum byngsspectrum analyzer?

Design of Transistor based Amplitude modulator using BC147, envelope detector and to calculate
the modulation index for various modulating voltages whose transistor gain is 300.

Design of Frequency modulator using ICXR22@&modulator using IC565 and calculate the
modulation index for various modulating voltages whose modulating frequency is 1KHZ

List of Experiments

CoNOOAWNE

10
11.

Generation of basic signalsing MATLAB.
Simulate and Desigatransistor based Amplitude modulator amy&lope detector
Simulate and Design aamplitute Modulatorusing Ring modulatoandplot its spectrum
Simulate and DesigRrequency modulator and demodulator.
Noise spectrum analysising MATLAB.
Calculation of Channel Capacity of an additive white §€&&n noise channaking MATLAB.
Capture and lock range of Phase Locked Loop
Characteristics of AM receiver and FM receiver
DesignPreemphasis and demphasis in FM
Measurementasing spectrum analyzer
Application Experiments
Total: 45 Hours
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Practical Schedule

SI.No

Experiment

Hours

1.

Generation of basic signals using MATLAB.

2.

Simulate and Desigra transistor based Amplitude modulator &
envelope detector.

3.

Simulate and Design an Amplitute Modulator using Ring modulator
plot its spectrum

Simulate and Design Frequency modulator and demodulator.

o

Noise spectrum analysis using MATLAB.

w

Calculation of Channel Capacity of an additive white Gaussian T
channel using MATLAB.

w

Capture and lock range of Phase Locked Loop

Charateristics of AM receiver and FM receiver

DesignPreemphasis and demphasis in FM

10.

Measurementasing spectrum analyzer

11.

Application Experiments

Wl W W ww

Objective(s)

11L409 MICROPROCESSORS LABORATOY

00315

I To focus on the implementation of arithmetic operations using microprocessors.
1 To simulate assembly language and C programs.
1 Toimplement various enhip and offchip interfacing and algorithms.

Program Outcome(s)

d. an allity to design, modify, analyze and troubleshoot digital logic circuits, embedded
microprocessebased and microcontrolldrased systems, including assembly and fegel
language programs.

e. an ability to acquire a working knowledge of computer hardverware and networking skills.

f. an ability to design, analyze, troubleshoot and repair analog and digital communication systems.

CourseOutcome(s)

1. Implementation of various assembly language programs
2. Knowledge of flowcharts and algorithms

3. Interfacing ofmicroprocessor with various peripherals

4. Interfacing of microcontroller with various peripherals

Assessment Pattern

Bl oomés Taxonom Internal Semester End
(New Version) Assessment Examination
Preparation 10 15
Observation & Results 15 20
Record 10 -
Mini -Project/Model Examination/Viva-Voce 15 15
Total 50 50




Department of ECE, Bannari Amman Inst. of Tech. | Regulation |R@%ision 2013 109
Approved in § Academic Council Meeting

Remember

Define a microprocessor.

State machine and instruction cycles.

Differentiate the various number systems.

What are the difference between packed @amgbhcked BCD numbers?

List various interrupts of 8086.

Recall the process of addition and subtraction of 8 and 16 bitnumbers in a microprocessor.
Why the operational codes are in hexadecimal system?

Name the different types of jump instructions in 8088 &086.

Understand

ONoUA~AWNE

1. Explain the various types of instructions used in 8086 and ColdFire.

2. Discuss different types of addressing modes of 8086.

3. Calculate the time taken by a program to execute from the instructions used?
4. Describe the process of convertingmbers from binary to BCD and vice versa.
5. How numbers are converted from binary to decimal and vice versa

6. State the differences between microprocessor and controllers.

7. Explain the various types of interrupts.

8. Recognize the advantage of using a highepimitessor.

ADD two 16 bit numbers using 8086.

Demonstrate the interfacing process of microprocessor to a stepper motor.
lllustrate the time of execution of any given program.

Write the formula to convert binary number to hexadecimal.

Use sortilg operations to find ascending and descending order in a given series.
Demonstrate interfacing process of microprocessor to seven segment display.
Use LCD display to generate a given message.

Analyze /Evaluate

1. Inspect a program to convert ASCI code famtl letters.
2. Use of tools for debugging, develop techniques for testing, and use of trace analysis and timing for
evaluation.

3. Use of Logic analyzers, oscilloscopes, logic probes, multimeters with microprocessor.
List of Experiments
Microprocessor (8086

. String and Sorting Operations

Array Operations
Graphical Display Interface
DAC& ADC measuremet
Elevator controller
Real time clock.
DMA interfacing

Nogakrwbr

Nogakrwbr

Cold Fire

UART Programming

DMA Controller Programming
Timer Interrupt Servicing
Keypad Interface

ADC usng PWM input

Real timeclock andalarm

ogkrwnE

Total: 45 Hours
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Practical Schedule

SI.No Experiment Hours
Assembly language programming with 8086 30
DMA Controller Programming (ColdFire)
Timer Interrupt Servicing (ColdFire)
UART Progamming (ColdFire)

Keypad Interface (ColdFire)

gl A W N
[CSRIE S S

11L501 DIGITAL COMMUNICATION
31035
Objective(s)
1 To have an introduction on different Digital communication techniques
1 To know the concept and details of error control coding techniques
1 To erumerate the idea of spread spectrum modulation

Program Outcome(s)

a. ableto demonstrate basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.

f. ableto demongrate basic competence in electronics and communication engineering design
and analysis using applications of mathematics, physics and engineering principles.

g. ableto identify, formulate, and solve electronics and communication engineering problems.

h. ableto apply engineering tools and techniques to conduct engineering design/experiments as
well as to analyze and interpret data

i. able to utilize the appropriate laboratory testing equipment to measure, compare, and explain
experimental circuit results.

Course Outcome(s)
1. Able to understand how to sample the analog signal.
2. Apply the concept of pulse code modulation for telecommunication networks.
3. Apply the concept of Eye pattern to analyze ISI.
4. Able to acquire knowledge about the digital modulation techniques.
5. Apply the concept of error control coding to detect and correct the error in digital data
transmission.
6. Able to understand the concept of spread spectrum modulation to obtain secure communication.
7. Able to know how to utilize the primary communication neses like bandwidth,power
Assessment Pattern

SNo| Bl oomdés T Testl" | Testll* Model Semester End
(New Version) Examination® Examination

1 Remember 15 10 10 10
2 Understand 25 30 30 30
3 Apply 30 20 20 20
4 | Analyze 20 20 10 10
5 Evaluate 10 10 10 10
6 Create - 10 20 20

Total 100 100 100 100

* The marks secured in Testridall will be covered 20 and Model Examination will be converted to 20.
The remaining 10 marks will be calculated based on assignment. Accordingly internal assessment will be
calculated for 50 marks
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Remember

State Channel Coding Theorem.

State Channel Capacity theorem.

What are prefix codes?

State the balance property of maximum length sequence.

Define entropy.

Draw the structure of a typical corrgétan receiver.

. State the Nyquistds criterion for distortionless
Understand

Nouoh,rwdbr

Draw the binary ooff signaling waveform for a binary sequence 11011010.

Distinguish between bit versus symbol error probabilities.

Generate a maximé&ngth sequence of period 7 usingtage feedback shift register.

Find the differentially encoded sequence when the binary sequence 1100100 is applied to the
DPSK transmitter. Compare the power spectra of binary phase shift keying and frequency shift
keying modulation schemes.

Consider the (5,1) repetition code. Construct the generator and parity check matrices.

The Generator Polynomial a (15,11) Hamming code is defined by

g(D) 10D D4 . Develop the encoder for this code.

Find the transfer function d rate %2, constraint length 3, convolutional Encoder with generator
sequences g(1) =(101),9(2) =(110)and g(3) = (1 1 1). Construct the trellis diagram of the
Convolution encoder for message length of 4.

9. Prove that the output signal of a matchdteffiis proportional to the shifted version of the
autocorrelation function of the input signal.

PP

©ONo !

Apply

1. Calculate the capacity of a channel, which has a bandwidth of 3.4 kHz for a signal to noise ratio of
30dB.

2. Consider a discrete memoryless source withree alphabets S=[S1,S2,S3,S4] with probabilities
P=[.25 .25 .25 .25].Calculate the entropy of second order extension of the source S.

3. Find the syndrome using syndrome calculator for (7,4) cyclic hamming code of a given
polynomialg(D) 100D D3 assumig that the received code word is 0111001.

4. A PN Sequence is generated using a Feedback shift register of length m=4. The chip rate is 107

chips/sec.Find the PN Sequence period of the sequence.

The binary data stream 001101 is applied to the input of ebhawy system. Construct the duo

binary coder output.

Compute the differential entropy of a random variable x, distributed over the interval [0,a].

A spread spectrum communication system has information bit duration

T 4.095msecb [ land PN Chip duration/[J1[1[Isecc T.Compute the processing gain.

Determine the transmission bandwidth of the base band binary PAM system with raised cosine

spectrum at the rate of 56Kbps. Assume that roll off factor [10.5

10. Find the minimum value of n of a (n,k) linear block cadéh a minimum distance of three and
message block size K=8.

o

©o~N®

Analyze
1. Analyze the BER performance of the following binary modulation schemes.
a. Binary Phase Shift keying
b. Amplitude Shift Keying
c. Frequency Shift Keying
2. A Binary wave uses on off signaling totransmit symbols 1 and 0. The symbol 1 is represented
by a rectangular pulse of amplitude A and duration Tb sec. The additive noise at the receiver input
is white and Gaussian with zero mean and Power spectral densiiyN.Assuming that symbols
1 and Ooccur with equal probability. Analyze the BER performance of this system.
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3. Derive the expressions for Probability of error, Jamming Margin and Processing Gain of a Direct
Sequence Spread Spectrum system.
4. Derive an expression for the probability oferreroMéar y PSK modul ati on scheme
Evaluate
1. A PCM system uses a uniform quantizer followed by a 8 bit binary encoder. The bit rate of the
system is 64Mbps. What is the maximum message bandwidth for which the system operates
satisfactorily?
2. The sinusoidal sigrax(t) s i n((2D00Y}) is applied to a delta modulator and the sampling
duration is 20ms. Calculate the minimum step size required to avoid the slope overload distortion.
3. A Discrete memoryless source has an alphabet of x=[x1 x2 x3 x4 x5 x6 x7] wilattstics P=[
.35.3.2.1 .04 .005 .005].
a. Compute the Huffman code and its average length.
b. Compute the entropy of the source
c. Evaluate the efficiency of the code.
4. The binary data 011100101 are applied to the input of a modified duo binary System.
5. Construt the modified duo binary coder output and corresponding Receiver output without a pre
coder.
Unit |
Pulse Modulation
Sampling process SNRi Noise trade offi Quantizationi PCM- Noise considerations in PCM Systems
TDM- Digital multiplexersVirtues, Limitation and modification of PCMDelta modulationi Linear
predictioni differential pulse code modulation .
Adaptive differential pulse code modulation.
9 Hours
Unit Il
Baseband Pulse Transmission
Matched Filter Error Rate due to noisdntersymbolinterferenceNy qui st 6s criterion for
Base band Binary Transmissio@orrelative level codingjBaseband Mary PAM transmissioni Adaptive
Equalization.
Eye patterns.
9 Hours
Unit 1
Passband Data Transmission
Introductioni Pas band Transmission modeGeneration, Detection, Signal space diagram, bit error
probability and Power spectra of BPSK, QPSK, QAM, FSK and MSK schébigerential phase shift
keyingi Comparison of Digital modulation systems using a single carrier.
Syrchronization.
9 Hours
Unit IV
Information Theory and Coding
Uncertainty, Information and entropy, Source coding theorem, Data compaction, Discrete memory less
channels, mutual information, channel capacity, channel coding theorem, Differemntiglyeaind mutual
information for continuous ensembles, rate distortion theory, Compression of information.Information
capacity theorem, Linear block codesCyclic codes- Convolutional codes Maximum likelihood
decoding of convolutional cod@éterbi Algorithm.
Distance properties of Convolutional code3equential decoding of Convolutional codesllis codes
Turbo codesApplications
9 Hours
Unit V
Spread Spectrum Modulation
Pseude noise sequencdsa notion of spreadpectrumi Direct sequence spread spectrum with coherent
binary phase shift keying Signal space Dimensionality and processing g&irobability of error.
Frequency hop spread spectrum and Applications.
9 Hours
Total: 45+15 Hours
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Textbook(s)

1. Simon Haykins,Communication Systendshn Wiley, 2001
Reference(s)

1. Simon Haykins,Digital CommunicationJohn Wiley, 2001

2. Sam K.Shanmugafmalog & Digital Communicatiodohn Wiley, 2007.

3. John G.Proakidigital CommunicatiorMcGraw Hill, 1995

4. Taubé& Schilling, Principles of Digital CommunicationTata McGrawHill, 2003

5. Bernard SklarDigital CommunicationPearson Education,2000

111502 MEASUREMENTS AND INSTRUMENTATION
3003.0

Objective(s)

1 Tolearn the use of DC and AC bridges for measuring R, L and C

1 To learn the use of different types of analog meters for measuring electrical quantities such as

current, voltage, power, energy, power factor and frequency
1 To learn the principle of working and applications of CRO and other electronic measuring devices
1 To lean the graphical programming palettes and tools in virtual instrumentation

Program Outcome(s)

a. ableto demonstrate basic competence in electronics and communication engineering design and
analysis using applications of mathematics, physics and enigigee

d. able to design, modify, analyze and troubleshoot digital logic circuits, embedded microprocessor
based and microcontrolldyased systems, including assembly and feégkl language programs.

f. able to design, analyze, troubleshoot and repaiogreaid digital communication systems.

g. ableto identify, formulate, and solve electronics and communication engineering problems.

h. ableto apply engineering tools and techniques to conduct engineering design/experiments as well
as to analyze and integt data

CourseOutcome(s)

1) Able to understand the evolution and history of Units and Standards.

2) Able to learn different Bridge configurations and their applications.

3) Able to design different Embedded Projects using TransdundrSensors.

4) Able to analyze the working of different Equipments used in Instrumentation.

5) Able to design different Virtual Instruments using LabVIEW Software.

6) Able to interface different analog components to a Computer controlldrimentation System.

Assessment Pattern

SNo| Bl oomds T| Testl" | Testll” Model Semester End
(New Version) Examination® Examination
1 Remember 25 25 15 15
2 Understand 25 25 25 25
3 Apply 20 20 20 20
4 Analyze 20 20 20 20
5 Evaluate 10 10 10 10
6 Create - - 10 10
Total 100 100 100 100

* The marks secured in Test | and Il will be covere&20 Model Examination will be converted to 20.
The remaining 10 marks will be calculated based on assignment. Accordingly internal assessment will be
calculated for 50 marks






