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B.E. Electronics and Communication Engineering 

(Minimum Credits to be earned: 193) 

 

First Semester 

Code No. 
Course 

 

Objectives & Outcomes 
L  T P C 

PEOs POs 

11O101 Engineering Mathematics I*  I a 3 1 0 3.5 

11O102 Engineering Physics*  I,II  a 3 0 0 3.0 

11O103 Engineering Chemistry*  I,II  a 3 0 0 3.0 

 Language Elective Iÿ V,VI  l, m, n 3 0 0 3.0 

11O105 Basics of Civil and Mechanical 

Engineering**  

II,V  
l 

4 0 0 4.0 

11L106 C Programming I,IV  b, d, e,  2 0 2 3.0 

11L107 Circuit Theory I,II  a, c, d 3                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                  1 0 3.5 

11O108 Engineering  Physics Laboratory# I,II  a 0 0 2 1.0 

11O109 Engineering Chemistry Laboratory#  
I,II  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 

11O201 Engineering Mathematics II*  I a 3 1 0 3.5 

11O202 Environmental Science *  I,II  l 3 0 0 3.0 

 Language Elective IIÿ V,VI  l, m , n 3 1 0 3.5 

11L204 Materials Science+ II,III  a 3 0 0 3.0 

11L205 Principles of Electrical Engineering I,II  a, c, 3 0 0 3.0 

11L206 Analog Electronics I I,III  a, h, i 2 0 2 3.0 

11L207 Networks and Transmission Lines I,III  a, f, g, h 3 0 0 3.0 

11O208 Engineering Graphics$ IV a, h 2 0 2 3.0 

11L209 Workshop Practice IV a, h 0 0 2 1.0 

 Total 22 2 6 26.0 

 

                                                           
*Common for all branches of B.E./B.Tech 
ÿCommon to all branches of B.E./B.Tech. (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 (II Semester) 
# Common for AE, CE, CSE, ECE & EIE (I Semester); EEE, ME, BT, FT, IT & TT (II Semester) 
+ Common to ECE,CSE,EEE,EIE &IT 
$ Common for EEE, ME, BT, FT, IT & TT (I Semester); AE, CE, CSE, ECE & EIE (II  Semester)  
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Third Semester 

 

Code No. 
Course 

 

 

Objectives & Outcomes L  T P C 

PEOs POs     

11O301 Engineering Mathematics III* I a 3 1 0 3.5 

11L302 Data Structures VI  b,c,d 3 0 0 3.0 

11L303 Signals and Systems I,II,IV  a,g,h,i,j 3 1 0 3.5 

11L304 Analog Electronics II I,III  a,c,h 3 1 0 3.5 

11L305 Integrated Circuits I,III  a,c,k 3 1 0 3.5 

11L306 Digital Electronics &VHDL I,III  c,d,f.g.k 3 1 0 3.5 

11L307 Data Structures Laboratory IV b.j 0 0 3 1.5 

11L308 
AnalogElectronics and Integrated 

Circuits Laboratory 
I,III  a,c,h 0 0 3 1.5 

11L309 
Digital Electronics & VHDL  

Laboratory 
I,III  a,d,f,i 0  0 3 1.5 

Total 18 5 9 25.0 

Fourth Semester 

 

Code No. 
Course 

 

 

Objectives & Outcomes L  T P C 

PEOs POs     

11L401 Probability and Random Processes I a 3 1 0 3.5 

11L402 Digital Signal Processing I,II,IV  a,c,g,h,i 3 1 0 3.5 

11L403 Analog Communication  I,II,IV  a,j,k 3 1 0 3.5 

11L404 Microprocessors I,IV  a,d,j 3 0 0 3.0 

11L405 CMOS VLSI Design III  a,f,g,k 3 0 0 3.0 

11L406 Control Systems I,II  a,c,f,k 3 1 0 3.5 

11L407 Digital Signal Processing Laboratory I,II,IV  a,c,h 0 0 3 1.5 

11L408 Communication Systems Laboratory I,III,IV  a,f,g,k 0 0 3 1.5 

11L409 Microprocessor Laboratory I,IV  d,e,f 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,II  a,f,g,h,i 3 1 0 3.5 

11L502 Measurements and Instrumentation III  a,d,f,g,h 3 0 0 3.0 

11L503 Microcontrollers I,IV  a,b,d,e,h 3 0 0 3.0 

11L504 Embedded Systems I,IV  a,d,h,k 3 0 0 3.0 

11L505 Electromagnetic Fields and Waveguides II,IV  a,f,g,h,k 3 1 0 3.5 

 Elective  I1 
  3 0 0 3.0 

11L507 Digital Communication Laboratory I,II  a,f,g,h,i 0 0 3 1.5 

11L508 
Measurements and Instrumentation  

Laboratory 
III  a,d,f,g,k 0 0 3 1.5 

11L509 Microcontrollers Laboratory I,IV  a,b,d,e,h 0 0 3 1.5 

11L510 Technical Seminar I V,VI  k,l,m,n 0 0 0 1.0 

Total 18 2 9 24.51 

Sixth Semester 

Code No. 
 

Course 

 

Objectives & Outcomes L  T P C 

PEOs POs     

11L601 Digital Image Processing I,II  a,f,g,h,k 3 1 0 3.5 

11L602 Computer  Networks IV a,b,e,f,g 3 0 0 3.0 

11L603 Microwave and Radar Engineering  I,V a,f,g,h,k 3 1 0 3.5 

11L604 RF System  V a,h 3 0 0 3.0 

11L605 System Design with FPGA III  a,b,d,e,h 3 1 0 3.5 

 Elective  II1 
  0 0 0 3.0 

11L607 Digital Image Processing  Laboratory I,II  a,f,g,h,k 0 0 3 1.5 

11L608 Computer Networks Laboratory IV a,b,e,f,g 0 0 3 1.5 

11L609 Technical Seminar II V,VI  k,l,m,n 0 0 0 1.0 

Total 15 3 6 23.51 

                                                           
1
Minimum credits to be earned. The maximum number of credits as well as the total number of   L  T  P hours may vary 

depending upon the elective opted.  
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Seventh Semester     

Code No. 
 

Course 

 

Objectives & Outcomes L  T P C 

PEOs POs     

11O701 Engineering Economics*  
VI  l, m 3 0 0 3.0 

11L702 ASIC Design III  a,b,d,e,h 3 0 0 3.0 

11L703 Optical Communication I,II  a,f,g,h,i 3 0 0 3.0 

11L704 Antenna and Wave Propagation I,II  a,f,g,h,k 3 1 0 3.5 

 Elective  III2 
  3 0 0 3.0 

  Elective  IV2 
  3 0 0 3.0 

11L707 
RF, Microwave And Optical Communication 

Laboratory 
I,II  a,f,g,h,i 0 0 3 1.5 

11L708 VLSI and ASIC Laboratory III  a,b,d,e,h 0 0 3 1.5 

11L709 Project Work Phase  I V,VI  j,k,m,n 0 0 0 3.0 

Total 18 1 6 24.52 

Eighth Semester 

Code No. 
 

Course 

 

Objectives & Outcomes L  T P C 

PEOs POs     

11O801 Professional Ethics*  
V,VI  l, m 2 0 0 2.0 

  Elective V2 
  3 0 0 3.0 

  Elective VI2 
  3 0 0 3.0 

11L804 Project Work Phase  II V,VI  j, k,m ,n 0 0 0 12.0 

Total 8 0 0 20.02 

                                                           
*  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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ELECTIVES  

 

LANGUAGE ELECTIVES      

L  T P C 

Language Elective I 

 

11O10B  Basic English I     3 0 0 3.0 

11O10C  Communicative English    3 0 0 3.0 

 

Language Elective II  

 

11O20B  Basic English II     3 1 0 3.5 

11O20C  Advanced Communicative English   3 1 0 3.5 

11O20G  German       3 1 0 3.5 

11O20J  Japanese      3 1 0 3.5 

11O20F  French      3 1 0 3.5 

11O20H  Hindi       3 1 0 3.5 

  

DISCIPLINE ELECTIVES      

 

11L001  Embedded Processors and Networks  3 0 0 3.0 

11L002  Medical Electronics Instrumentation  3 0 0 3.0 

11L003  Mobile Communication and Networks  3 0 0 3.0 

11L004  Applied Numerical Methods   3 0 0 3.0 

11L005  Consumer Electronics    3 0 0 3.0 

11L006  Automotive Electronics    3 0 0 3.0 

11L007  Virtual Instrumentation    3 0 0 3.0 

11L008  Satellite Communication     3 0 0 3.0 

11L009  Statistical Theory of Communication  3 0 0 3.0 

11L010  Advanced Digital Signal Processing  3 0 0 3.0 

11L011  Telecommunication Switching Systems  3 0 0 3.0 

11L012  Computer Architecture    3 0 0 3.0 

11L013  Medical Image Processing    3 0 0 3.0 

11L014  Wireless Ad-Hoc Networks and Security  3 0 0 3.0 

11L015  Electromagnetic Interference and Compatibility 3 0 0 3.0 

11L016  Nano Electronics     3 0 0 3.0 

11L017  RF MEMS     3 0 0 3.0 

11L018  Soft Computing     3 0 0 3.0 

11L019  High Speed Networks    3 0 0 3.0 

11L020  Wireless Networks    3 0 0 3.0 

11L021  Mobile Computing    3 0 0 3.0 

11L022  Machine Vision     3 0 0 3.0 

11L023  Creativity and Innovations    3 0 0 3.0 

11L024  Electronic Product Design    3 0 0 3.0 

11L025  Organisational behaviour and Management  3 0 0 3.0 

11L026  Robotics      3 0 0 3.0 

11L027  Concepts of Engineering design   3 0 0 3.0 

11L028  Neural and Fuzzy Systems    3 0 0 3.0 

11L029  RFID and Biometrics    3 0 0 3.0 
 

PHYSICS ELECTIVES 
 

 

11O0PA  Nano Science and Technology   3 0 0 3.0 

11O0PB  Laser Technology    3 0 0 3.0 

11O0PC  Electro-Optic Materials    3 0 0 3.0 
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11O0PD  Vacuum Science and Deposition Techniques  3 0 0 3.0 

11O0PE  Semi conducting materials and Devices  3 0 0 3.0 

CHEMISTRY ELECTIVES  

 

11O0YA  Polymer Chemistry and Processing   3 0 0 3.0 

11O0YB  Energy Storing Devices and Fuel Cells  3 0 0 3.0 

11O0YC  Chemistry of Nanomaterials   3 0 0 3.0 

11O0YD Corrosion Science and Engineering   3 0 0 3.0 

 

ENTREPRENUERSHIP ELECTIV ES$ 

 

11O001  Entrepreneurship Development I   3 0 0 3.0 

11O002  Entrepreneurship Development IIe   3 0 0 3.0 

 

ONE CREDIT COURSES* 

 

11L0XA  RF ID      - - - 1.0 

11L0XB  Sensor Networks     - - - 1.0 

11L0XC  Nano Engineering    - - - 1.0 

11L0XD  NS2/Qualnet/Opnet    - - - 1.0 

11L0XE  Biometrics     - - - 1.0 

11L0XF  Embedded Solutions Engineering   - - - 1.0 

11L0XG  IE3D Software     - - - 1.0 

11L0XH  ARM CORTEX-M0+ Processor  

Architecture and Programming   - - - 1.0 

11L0XI  PLC and SCADA Programming   - - - 1.0 

 

 

SPECIAL COURSES         

 

11L0RA  Pattern Recognition and AI Techniques  - - - 3.0 

11L0RB  Bio signal Processing     - - - 3.0 

 

 

 

 

 

 

 

                                                           
$ Entreprenuership electives will be offered only during  V and VI semesters  
úPre- requisite: Entrepreneurship Development I  
* Classes to be conducted for 20 hours duration  
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11O101 ENGINEERING MATHEMATICS -I  

(Common to all Branches) 

            3 1 0  3.5 

Objective(s)  

¶ Acquire knowledge in matrix theory, a part of linear algebra, which has wider application in 

engineering problems. 

¶ To make the student knowledgeable in the area of infinite series, their convergence and to solve 

first and higher order differential equations using Laplace transform. 

Programme Outcome(s) 

a. able to 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 of engineering mathematics. 

2. To improve problem evaluation technique. 

3. Choose an appropriate method to solve a practical problem. 
 

Assessment pattern 
 

S. No 
Bloomôs Taxonomy 

(New Version) 
Test I2 Test II2 Model 

Examination2 

Semester End 

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 Convergence & 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. Write the Leibneitzôs form of  linear equation in y and in x. 

8. Write the general form of Eulerôs & Legendre linear differential equation.  

9. Define Convolution of two functions.  

10. State the existence conditions for Laplace transforms. 
 

Understand 

1. Find the eigen values and eigen vectors of A = 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

318

153

022

 

2. Find  the radius of  Curvature at ( a,0) on the curve  xy2 = a3 ï x3 

3. Find the Circle of Curvature of the parabola Y2 = 12x at the point  ( 3.6) 

                                                           
2 The marks secured in Test I and II will be converted 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.  
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4. Solve  cos2 x 
dx

dy
 + y = tanx 

5. Solve y (2xy + ex ) dx = ex dy.   

6. Find evolute of the parabola x2 =4ay 

7. Solve  ( D2 + .4 ) y = x2  

8. Solve ( D ï 3 )2 y = x e-2x 

9. Find the Laplace transform of  e2t sin3t 

10. Find the laplace transform of  e2t cos4t 
 

Apply  

1. Diagonalise the matrix A=

ù
ù
ù

ú

ø

é
é
é

ê

è

-

-

311

131

113

 by means of an orthogonal transformation 

2. Use Cayley Hamilton theorem find inverse of A =

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

121

324

731

.       

3. Test the convergence of the series 
4

3
 + 

6.4

4.3
+ 

8.6.4

5.4.3
 +  ..... 

4. Use Convolution theorem find inverse Laplace transform of 
)2)(1(

1

++ ss
 

5. Use method of variation of parameters , solve  (D2+4)y = tan 2x  

 

6. Use Laplace transform solve ( D2 + 4D + 13) = e-t sint Y = 0 and DY = 0 at t = 0 

7. Test for convergence of the series  ä
+x

x

1
 

8. Use Bernoulli1 s equation solve xy ( 1 + xy2 ) 
dx

dy
 = 1 

9. Use Leibnitzôs linear equation 
22 )1()1( +=-+ xey

dx

dy
x x

 

10. Use Laplace Transform to evaluate, dt
t

te t

ñ
¤ -

0

)3(sin
 

Analyze / Evaluate 
 

1. Reduce the quadratic form 8x
2

1 +7x
2

2 +3x
2

3 -12x1 x 2 -8x 2 x 3 +4x3 x 1  to canonical form by                  

 orthogonal transformation  and find the rank, signature,  index and the nature.      

2. Reduce 3x
2

+5y
2

+3z
2

-2yz+2zx-2xy to its canonical form through an  orthogonal transformation 

and find the rank, signature, index and the nature 

3. Find the evolute of the cycloid : x = a(q+sinq) ; y = a(1 - cosq) 

4. Find the circle of curvature of x y a+ =  at ,
4 4

a aå õ
æ ö
ç ÷

   

5. Discuss the convergence of the series 1 / 3.4.5  + 2 / 4.5.6  +  3 / 5.6.7  +é...   
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6. Verify Cayley-Hamilton theorem for A=

ù
ù
ù

ú

ø

é
é
é

ê

è

-

--

-

211

121

112

. Hence find its inverse.  

7. Using the method of variation of parameters, solve  (D2 + a 2)y = tan ax. 
 

8. Solve [x2D2 + 4xD + 2]y = x2 + 
2

1

x
. 

9. Find the envelope of the straight line 1=+
b

y

a

x
, here a and b are connected by the relation a2 + 

b2 = c2   

10. Find the Laplace transform of the following functions 

 (1). (t + 2t2)2     (2) sin2 2t    (3). sin 3t cos 2t   (4). Cos (at+b) 
 

Unit I             

Matrices 

Characteristic equation - eigen values and eigen vectors of a real matrix - properties of eigen values - 

CayleyïHamilton theorem- Reduction of a real matrix to a diagonal form- Orthogonal matrices- Quadratic 

form -Reduction of  a quadratic form  to  a  canonical  form  by  orthogonal  transformation-application to 

engineering problems.                

                                                                                                                     9  Hours 

Unit II                                                                                               

Series and Differential Calculus  

Series- Convergences and divergence- Comparison testï Ratio test - Curvature in Cartesian Coordinates- 

Centre and radius of curvature - Circle of curvature ï Evolutes ïEnvelopes ï application to engineering 

problems.                    

                                                                                                                         9  Hours 

Unit III  

Differential Equation of First Order  

Linear differential equation of first order-exact-integrating factor- Eulerôs equation-Bernoulliôs-modeling-

application to engineering problems.  

                                                                                  9  Hours 

Unit IV           

Differential Equations of Higher Order  

Linear differential equations of second and higher order with constant and variablecoefficients - Cauchyôs 

and Legendreôs linear differential equations - method of variation of parameters ïapplication to engineering 

problems.   

                                                                                                                              9 Hours 

Unit V                                                                                      

Laplace  Transforms  

Laplace Transform- conditions for existence(statement only) -Transforms of standard functions ï properties 

(statement only) - Transforms of derivatives and integrals - Initial and Final value theorems (statement 

only) - Periodic functions - Inverse transforms - Convolution theorems(statement only) - Applications of 

Laplace transforms for solving the ordinary differential equations up to second order with constant 

coefficients-application to engineering problems.                           

                 9 Hours 

                                                                                                                                    Total:  45+15 Hours       

         

Text Book(s) 

 

1. B S Grewal ., Higher Engineering Mathematics , Khanna Publications , New  Delhi 2000 . 

2. Kreyszig E, Advanced Engineering Mathematics, 8th Edition, John Wiley and Sons, Inc, 

Singapore, 2008. 
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Reference (s) 

1. Ramana B.V, Higher Engineering Mathematics, Tata McGraw-Hill Publishing Company Ltd, 

New Delhi, 2007. 

2. Bali N.P and Manish Goyal, Text book of Engineering Mathematics,3rd Edition, Laxmi 

Publications (P) Ltd., 2008. 

3. Ray Wylie C and Louis Barrett C, Advanced Engineering Mathematics, Tata McGraw-Hill 

Publishing Company Ltd, 2003. 

4. Glyn James, Advanced Engineering Mathematics, 3rd Edition,Wiley India, 2007 

5. Greenberg M.D, Advanced Engineering Mathematics, Second Edition, Pearson Education, Inc. 

2002. 
 
 

11O102 ENGINEERING PHYSICS 

(Common to all branches)                                                   3 0 0 3.0 

Objective(s) 
 

¶ To impart fundamental knowledge in the areas of acoustics, crystallography and new engineering 

materials. 

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

¶ To use the principles of quantum physics in the respective fields 

¶ 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. able to demonstrate basic competence in electronics and communication  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 Schrödinger wave equation and scattering of X-rays. 

4. Utilization of concept of air wedge in determining the thickness of a thin wire. 
 

Assessment Pattern 

 

S.No 
Bloomôs Taxonomy 

(New Version) 
Test 1* Test 2* 

Model 

Examination* 

Semester End 

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 
 

Remember 
 

1. Give the classifications of sound.      

2. Write a note on loudness. 

3. Define decibel. 

4. What is meant by reverberation time? 

5. Define magnetostriction effect. 

                                                           
* The marks secured in Test I and II will be converted 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. 
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6. Give the classification of crystals. 

7. Define Miller indices. 

8. Define lattice and unit cells. 

9. Mention the applications of X-ray diffraction. 

10. Write a short note on air wedge. 

11. List the applications of air wedge method. 

12. Give the applications of LASER. 

13. Give the classification of laser based on refractive index. 

14. Write a note on holography. 

15. Draw the block diagram of fiber optic communication system. 

16. Define the term Compton effect. 

17. What is the physical significance of wave function? 

18. What are metallic glasses? 

19. Write a note on shape memory alloys. 

20. Mention the merits of nano materials. 

21. List the advantages of ceramic materials.  
 

Understand 
 

1. How Weber-Fechner law is formulated? 

2. Explain the characteristics of loudness. 

3. Elucidate the significance of timber.  

4. How the magnetostriction effect is utilized in the production of ultrasonic waves? 

5. What is the importance of reverberation time in the construction of building? 

6. Give the importance of lattice and lattice planes in a crystal. 

7. How do you measure the d-spacing? 

8. How do you calculate the packing factor of BCC structure? 

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

10. Give the importance of optical pumping in the production of LASER. 

11. What are the various steps involved in holography? 

12. How can you derive the acceptance angle in fiber? 

13. Why the wave function is called as probability density? 

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

15. Why the particle is not escaping through the walls of the well? 

16. How ceramic materials are prepared by slip casting technique? 

17. What are the advantages of nano materials? 
 

Apply  
 

1. Discuss the factors affecting the acoustics of buildings. 

2. Ultrasonic waves are electromagnetic waves. Justify. 

3. Sketch the circuit diagram for piezo electric oscillator. 

4. How can you determine the velocity of ultrasonic by acoustic grating? 

5. Explain how Miller indices are used in crystal structures? 

6. How do you calculate the packing factor for FCC structure? 

7. Draw the crystal lattice for (110) plane. 

8. Why does air wedge occur only in the flat glass plates? 

9. Explain the various steps involved in holography techniques.  

10. Discuss the particle in a one dimensional box by considering infinite length of well.  

11. Explain how shape memory alloy change its shape? 

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

Analyze/ Evaluate 
 

1. Compare magnetostriction and piezo-electric method in the production of ultrasonic waves. 

2. Differentiate musical sound and noises. 

3. Compare the packing factor of BCC, FCC and HCP structures. 

4. Distinguish between photography and holography. 

5. Compare slip casting and isostatic pressing. 
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Unit I             

Acoustics and Ultrasonics 

Acoustics: Classification of sound ï characteristics of musical sound ï loudness ï Weber ï Fechner law ï 

decibel ï absorption coefficient ï reverberation ï reverberation time ï Sabineôs formula (growth & decay).  

Factors affecting acoustics of buildings and their remedies. Ultrasonics: Ultrasonic production ï 

magnetostriction - piezo electric methods. Applications: Determination of velocity of ultrasonic waves 

(acoustic grating) - SONAR.                                              

The phenomenon of cavitation.                                                 

  9 Hours  

Unit II  

Crystallography                                       

Crystal Physics: Lattice ï unit cell ï Bravais lattices ï lattice planes ï Miller indices ï ódô spacing in cubic 

lattice ï calculation of number of atoms per unit cell ï atomic radius ï coordination number ï packing 

factor for SC, BCC, FCC and HCP structures - X-ray Diffraction: Laueôs method ï powder crystal method. 

Crystal defects.           

9 Hours              

Unit III  

Waveoptics  

Interference: Air wedge ï theory ï uses ï testing of flat surfaces ï thickness of a thin wire. LASER: Types 

of lasers ï Nd ï YAG laser ï CO2 laser ï semiconductor laser (homojunction).  Applications: Holography ï 

construction ï reconstruction ï uses.   Fiber Optics: Principle of light transmission through fiber - 

expression for acceptance angle and numerical aperture - types of optical fibers (refractive Index profile, 

mode) fiber optic communication system (block diagram only)  

Laser gas sensors .          

9 Hours             
 

Unit IV  

Modern Physics  

Quantum Physics: Development of quantum theory ï de Broglie wavelength ï Schrºdingerôs wave 

equation ï time dependent ï time independent wave equations ï physical significance ï applications ï 

particle in a box (1d). X-rays: Scattering of X-rays ï Compton Effect ï theory and experimental 

verification.               

Degenerate and non degenerate.  

9 Hours  

Unit V  

New Engineering Materials 

Metallic glasses: Manufacturing ï properties ï uses. Shape Memory Alloys: Working principle ï shape 

memory effect ï applications. Nanomaterials: Preparation method ï sol gel technique ï mechanical ï 

magnetic characteristics ï uses. Ceramics: Manufacturing methods ï slip casting ï isostatic pressing ï 

thermal and electrical properties - uses.                                     

Carbon nano tubes and applications.  

9 Hours 

Total: 45 Hours 

Textbook(s) 
 

1. V.Rajendran, Engineering Physics, TMH,New Delhi ,2011. 

2. P. K. Palanisami, Physics for Engineers, Vol. 1, Scitech Pub. (India) Pvt. Ltd., Chennai, 2002.  
 

Reference(s) 
 

1. M. N. Avadhanulu and P. G. Kshirsagar, A Textbook of Engineering Physics, S. Chand & 

Company Ltd., New Delhi, 2005 

2. S. O. Pillai, Solid State Physics, New Age International Publication, New Delhi, 2006. 

3. V. Rajendran and A. Marikani, Physics I, TMH, New Delhi, 2004. 

4. Arthur Beiser, Concepts of Modern Physics, TMH, 2008. 

5. R. K. Gaur and S. L. Gupta, Engineering Physics, Dhanpat Rai  Publishers, New Delhi, 2006 
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11O103 ENGINEERING CHEMISTRY  

(Common to all branches) 

3 0 0 3.0 

Objective(s) 
 

¶ Imparting knowledge on the principles of water characterization, treatment methods and industrial 

applications. 

¶ Understanding the principles and application of electrochemistry and corrosion science. 

¶ Basic information and application of polymer chemistry, nanotechnology and analytical 

techniques. 
 

Program Outcome(s) 
 

a. able to demonstrate basic competence in electronics 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 electrochemistry principle 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 
 

S.No 
Bloomôs Taxonomy 

(New Version) 
Test I* Test II* 

Model 

Examination* 

Semester End 

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 20 20 

6 Create - - - - 

Total 100 100 100 100 

Remember 
 

1. Distinguish between alkaline and non alkaline hardness. 

2. What is meant by priming? How it is prevented? 

3. What is meant by caustic embrittlement?  

4. What is the role of calgon conditioning in water treatment? 

5. What is break point chlorination? 

6. Write the significances of EMF series. 

7. Define single electrode potential of an electrode. 

8. Differentiate between electrochemical and electrolytic cells. 

9. What are the advantages of H2-O2 fuel cell? 

10. What are reference electrodes? 

11. Mention the various factors influencing the rate of corrosion. 

12. State Pilling-Bedworth rule. 

13. What are the constituents of water repellant paints? 

14. What is pitting corrosion? 

                                                           
* The marks secured in the Test I and II will be converted 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 

 

 



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 14 

 

 

15. Write any four applications of galvanic series. 

16. Differentiate between nanocluster and nanocrystal. 

17. List the monomers of nylon -6 and nylon-11. 

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. State Beer-Lambertôs law. 

24. Write any two applications of flame photometry. 

25. What are the limitations of Beer-Lambertôs law? 
 

Understand 
 

1. Soft water is not demineralized water whereas demineralized water is soft water- Justify. 

2. Why sodium carbonate conditioning is not advisable for high pressure boilers? 

3. Boiling cannot give protection to water for all time ï Reason 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 nanoscale? 

7. Why calomel electrode 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 control corrosion? 

12. Lithium battery is the cell of future- Justify. 

13. Iron corrodes at a faster rate than aluminium- Give reason. 

14. Differentiate between electro and elctroless platting. 

15. How thermoplastics differ from thermosetting plastics? 

16. TEFLON is superior to other addition polymers-Justify. 

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 by colorimetry? 
 

Apply  
 

1. A water sample contains 204 mgs of CaSO4 and 73 mgs of Mg(HCO3)2 per litre. Calculate the 

total hardness in terms of CaCO3 equivalence. 

2. 100 ml of sample water has hardness equivalent to 12.5ml of 0.08N MgSO4. Calculate hardness in 

ppm. 

3. What is the single electrode potential of a half cell of zinc electrode dipped in a 0.01M ZnSO4 

solution at 250C?     E0
Zn/Zn

2+
 = 0.763 V, R=8.314 JK-1Mol-1, F= 96500 Coulombs. 

4. Calculate the reduction potential of Cu2+/Cu=0.5M at 250C. E0
Cu

2+
/ Cu= +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 corrosion- Justify. 

8. Metals which are nearer in electrochemical series is preferred 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 

having molecular 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 spectrum is called as vibrational spectrum- Justify. 

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 dollar thief - reason out. 

4. What is the basic difference between polymers and oligomers? 

5. How do you identify an organic molecule using IR spectrum? 
 

Unit I   

Chemistry of Water and its Industrial Applications                   

Hardness of water: Equivalents of calcium carbonate - Units of hardness - Degree of hardness and its 

estimation (EDTA method) - Numerical problems on degree of hardness - pH value of water. Use of water 

for industrial purposes: Boiler feed water-scale-sludge - caustic embrittlement. Softening of hard water: 

External conditioning ï zeolite - ion exchange methods - internal conditioning ï calgon - phosphate 

methods. Desalination: Reverse osmosis - electrodialysis. Use of water for domestic purposes: Domestic 

water treatment - Disinfection of water - break point chlorination.    

Characterization of your campus water.                   

 9 Hours 

Unit II  

Electrochemistry for Materials Processing          
Introduction ï emf - Single electrode potential - Hydrogen electrode - Calomel electrode -  Glass electrode 

- pH measurement using glass electrode - Electrochemical series. Cells: Electrochemical cells ï Cell 

reactions- Daniel cell ï Reversible cells and irreversible cells - Difference between electrolytic cells and 

electrochemical cells. Concept of electroplating: Electroplating of gold - electroless plating (Nickel). 

Batteries: Secondary batteries - lead acid, nickel - cadmium and lithium batteries. Fuel cell: Hydrogen - 

oxygen fuel cell.  

Electricity assisted painting.                         

  9 Hours 

Unit III  

Chemistry of Corrosion and its Control                                  

Corrosion: Mechanism of corrosion- ï Chemical and electrochemical - Pilling-Bedworth rule - Oxygen 

absorption ï Hydrogen evolution - Galvanic series. Types of corrosion: Galvanic corrosion - Differential 

aeration corrosion - Examples - Factors influencing corrosion. Methods of corrosion control: Sacrificial 

anodic protection - Impressed current method. Protective coatings: Paints - Constituents and Functions. 

Special paints: Fire retardant - 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 plastics - Preparation, properties and applications: 

Epoxy resins, TEFLON, nylon and bakelite. Compounding of plastics. Moulding methods: Injection and 

extrusion. Nanomaterials: Introduction ï Nanoelectrodes - Carbon nanotubes - Nanopolymers - 

Application. 

A detailed survey on application of polymer in day to day life.                                        

9 Hours 

Unit V   

Instrumental Techniques of Chemical Analysis                   

Beer ï Lambertôs law - Problems. UV visible and IR spectroscopy: Principle- Instrumentation (block 

diagram only) - Applications. Colorimetry: Principle ï Instrumentation (block diagram only) - Estimation 

of iron by colorimetry. Flame photometry: Principle - Instrumentation (block diagram only) - Estimation of 

sodium by flame photometry. Atomic absorption spectroscopy: Principle - 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. Jain and M. Jain, Engineering Chemistry, Dhanpat Rai Publications., New Delhi, 2009. 

2. R. Sivakumar and N. Sivakumar, Engineering Chemistry, TMH, New Delhi, 2009. 

3. B. R. Puri, L. R. Sharma and Madan S. Pathania, Principles of Physical Chemistry, Shoban Lal 

Nagin Chand & Co., 2005. 
 

Reference(s) 
 

1. Sashi Chawla, Text Book of Engineering Chemistry, Dhanpat Rai Publications, New Delhi, 2003. 

2. B. S. Bahl, G. D. Tuli and Arun Bahl, Essentials of Physical Chemistry, S. Chand & Company, 

2008. 

3. J. C. Kuriacose and J. Rajaram, Chemistry in Engineering & Technology, Vol. 1&2, TMH, 2009. 

4. C. P. Poole Jr., J. F. Owens, Introduction to Nanotechnology, Wiley India Private Limited, 2007. 

5. Andre Arsenault and Geoffrey A. Ozin, Nanochemistry: A Chemical Approach to      

      Nanomaterials, Royal Society of Chemistry, London, 2005. 
 

LANGUAGE ELECTIVE I  

3 0 0 3.0 

 

11O105 BASICS OF CIVIL AND MECHANICAL ENGINEERING  

4 0 0 4.0 

Objective(s) 
 

¶ To impart basic knowledge in the field of Civil Engineering focusing building materials, 

surveying, foundation and transportation Engineering 

¶ To impart basic knowledge in the field of Mechanical Engineering focusing on generation of 

power from various natural resources and to know about various types of Boilers and Turbines 

used for power generation and to understand the working of IC engines and basic manufacturing 

processes  
 

Program Outcome(s) 
 

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

responsibilities. 
 

Course Outcome(s) 
 

1. Able to understand the fundamental philosophy of Civil engineering and enable them to work 

together in a multidisciplinary technical team. 

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

qualities 

3. Able to demonstrate the manufacturing  processes like casting, 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 non-conventional sources of energy   

Assessment Pattern 
 

S. No. 
Bloomôs Taxonomy  

(New Version) 
Test IϞ  Test IIÀ 

Model 

ExaminationÀ 

Semester End 

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 

                                                           
À  The marks secured in Test I and II 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 by giving equal weightage (50%) for 
both Civil and Mechanical Engineering 
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Remember 

1. What are the classifications of stones? 

2. What is the frog in a brick? 

3. What is quarrying? 

4. What do you mean by dressing of stones? 

5. What are the systems of bearing? 

6. How the surveying is classified based on purpose? 

7. Define Benchmark and state its effects. 

8. What are the accessories used in chain surveying? 

9. Define bearing of a line. 

10. Define leveling & state its objectives. 

11. State the objectives and requirement of good foundation. 

12. Mention the site improvement techniques. 

13. Define bearing capacity of soil. 

14. How stone masonry is classified? 

15. Define Beam, Column and Lintel. 

16. What are the basic forms of roof? 

17. How floors are classified based on floor finish? 

18. List the materials used for damp proofing. 

19. How roads are classified? 

20. What do you mean by W.B. M.  road? 

21. Define Gauge. 

22. What is a permanent way? 

23. How bridges are classified? 

24. What are the advantages of railways? 

25. What are docks? 

26. Classify sleepers. 

27. What are the requirements of a sleeper? 

28. What are the types of traffic signs? 

29. What are the advantages of road signs? 

30. What are the prohibitory signs? 

31. What is the main function of hangars? 

32. What are the sources of Energy Generation? 

33. What are the accessories used in a boiler? 

34. Define Turbine. 

35. Compare and contrast fire tube and water tube boiler? 

36. List the types of steam Turbines? 

37. Classify the I.C engine. 

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

39. Define the terms: Top Dead Center, Bottom Dead Center. 

40. Define the term: Compression Ratio. 

41. What are the different sources of energy? 

42. Name four non-renewable sources of energy. 

43. Name some renewable sources of energy. 

44. Name four solid/liquid/gaseous/ fuels. 

45. Name two nuclear fuels. 

46. What are the advantages of wind energy? 

47. State some of the applications of steam boilers. 

48. Classify different steam boilers. 

49. What do you understand by Scavenging 

50. What do you understand by the term IC engine? 

51. What are the operations performed on a Lathe? 

52. What is impulse turbine? Give example. 

53. What is Reaction turbine? Give example. 

54. Define Boiler. 
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55. Classify Boilers. 

56. List out the Boiler Mountings and Accessories. 

57. Define Refrigeration. 

58. Define refrigerant. Give some examples of refrigerant. 
 

Understand 
 

1. What are the qualities of good building stone? 

2. What are the various stages of manufacturing brick? 

3. What is mean by concrete? 

4. State the properties of cement concrete. 

5. What is curing of concrete? 

6. What is water ï cement ratio? 

7. What is the difference between a plan and a map? 

8. Differentiate between plane surveying and geodetic surveying. 

9. State the principles of surveying. 

10. What is the use of cross ï staff? 

11. What are the functions of foundation? 

12. Differentiate between shallow foundation & deep foundation 

13. What are the causes of failure of foundation? 

14. Compare stone masonry and brick masonry. 

15. Why bonding in brick wall is necessary? 

16. State the special features of English and Flemish bond. 

17. Define super elevation. 

18. What are the uses of fish plates? 

19. What are the necessities of highway drainage? 

20. What are the three stages of construction of a new railway track? 

21. Define the term visibility. 

22. Define passenger flow. 

23. Differentiate between wharf and jetty. 

24. What are the requirements of a good harbour? 

25. What are the requirements of a good naval port? 

26. How Solar Energy is generated? 

27. How Energy is Generated using steam Turbines? 

28. How power plants are classified? 

29. Compare and contrast reaction and impulse turbines. 

30. How energy is generated from Diesel Power Plants? 

31. What is the difference between renewable and non-renewable sources of energy? 

32. Mention the applications of solar energy. 

33. What is the function of a hydraulic turbine? 

34. What is the function of a surge tank? 

35. What is the function of a moderator? 

36. What are the functions of a control rod? 

37. Name of the important components of diesel power plant. 

38. Name the important parts of gas turbine. 

39. State the function of condenser in steam power plant. 

40. What are the requirements of a good boiler? 

41. What are the specific advantages of water-tube boilers? 

42. What are the aims of pre-heating of air in a boiler? 

43. State the function of economizer. 

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

45. What is the function of a steam nozzle? 

46. What is the function of flywheel? 

47. What is the function of a spark plug? 

48. What is the function of a fuel injector in diesel engine? 

49. Why is cooling necessary in an IC engine? 

50. Define compression ratio of an IC engine. 
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51. List the ports used in a 2-stroke engine 

52. What are the requirements of a good boiler? 

53. What is the difference between impulse and reaction turbine? 

54. How energy is generated from Nuclear Power Plants? 

55. How energy is generated from Hydro Power Plants? 

56. Compare and contrast 4 stroke and 2 stroke engine. 

57. What is the Purpose of a fusible Plug? 

58. Differentiate petrol & diesel engines. 

59. How Taper Turning is carried out in Lathes? 

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

Apply/Evaluate 
 

1.    What is Hardness?  

2.    What are the operations to be performed while setting up a plane table at a station? 

3.    Explain the steps involved in measuring vertical angle of an object using theodolite 

4.    Explain the methods to improve bearing capacity of soil 

5.    What are the points to be observed in the construction of brick masonry? 

6.    Explain the method of construction of cement concrete flooring. 

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

8.    Explain the construction steps in bituminous macadam road. 

9. 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 in Heat removal and Heat addition 

12. Draw the pressure-velocity diagram for a single stage impulse turbine. 
 

Unit I  

Introduction to Civil Engineering   

History, development and scope of Civil Engineering - Functions of Civil Engineers. Construction 

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

Ceramic tiles - Timber, cement - Aggregates and concrete. Surveying: Definition and purpose ï 

Classification ï Basic principles ï Measurement of length by chains and tapes ï Calculation of area of a 

plot ï Measurement of bearings and angles using a prismatic compass ï Leveling ï Contours     

 Application of contours 

10 Hours 

Unit II  

General Concepts Relating to Buildings 

Selection of site ï Basic functions of buildings ï Major components of buildings. Foundations: Purpose of 

foundation ï Bearing capacity of soils ï Types of foundations. Proper methods of construction of: Brick 

masonry ï Stone masonry ï Hollow Block masonry.  Beams ï Lintels ï Columns   ï Flooring   ï Doors and 

windows ï Roofing   

Damp proof course   ï Surface finishes 

10 Hours 
Unit III   

Transportation Engineering 

Classification of Highways ï Cross sections of water bound macadam -  Bituminous and cement concrete 

roads ï Traffic signs and signals. Importance of railways - Gauges ï Components of a permanent way ï 

Classification of bridges ï 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 moulding - Pattern, Melting furnaces - Cupola and 

Electric Furnace. Metal Forming - Forging 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 Chamfering - Lathe tools and Materials. Drilling ï 

Radial drilling machine - Specification and Operation  

Milling operation 

10 Hours 

Unit V  

Internal Combustion Engines and Refrigeration 
Classification of IC engines, Main components of IC engines, working of a 4 stroke & 2 stroke petrol & 

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 Plants and Boilers 

Solar, Wind, Tidal, Geothermal and Ocean Thermal Energy Conversion (OTEC). Power Plant: 

Classification of Power Plants- Steam - Nuclear, Diesel, and Hydro Power Plants. Types of Boilers ï 

Simple Vertical, Babcock and Wilcox and La-Mont Boiler, Differences between fire tube and water tube 

boiler. Types of steam turbines- working of a single stage impulse and reaction turbines 

Biomass and Biofuels in power generation  

10 Hours 

Total: 60 Hours 

Textbook(s) 
 

1. M. S. Palanichamy, Basic Civil  Engineering, Tata McGraw-Hill Publishing Company Limited, 

New Delhi, 2009 

2. G. Shanmugam & S. Ravindran, Basic Mechanical Engineering, Tata  McGraw-Hill Publishing 

Company Limited, New Delhi, 2010 
 

Reference(s) 
 

1. N. Arunachalam, Bascis of Civil Engineering, Pratheeba Publishers, 2000 

2. B. K. Sarkar, Thermal Engineering, Tata  McGraw-Hill Publishing Company Limited, New Delhi, 

2008 

3. P. N. Rao, Manufacturing Technology: Foundry, Forming and Welding, Tata  McGraw-Hill 

Publishing Company Limited, New Delhi, 2003.  

4. S. R. J. Shantha Kumar, Basic Mechanical Engineering, Hi-tech Publications, Mayiladuthurai, 

2000 

5. http://nptel.iitm.ac.in/courses/Webcourse-contents/IIT-ROORKEE/MANUFACTURING-

PROCESSES/ index.htm 
 

11L106 C PROGRAMMING 

2 0 2 3.0 

Objective(s) 
 

¶  To develop the basic programming skills  

¶  To understand the basic concepts of arrays and pointers  

¶  To implement file concepts and operations  
 

Program Outcome(s) 
 

b. able to demonstrate proficiency in computer programming. 

d. able to design, modify, analyze and troubleshoot digital logic circuits, embedded microprocessor-

based and microcontroller-based systems, including assembly and high-level language programs. 

e. able to acquire a working knowledge of computer hardware, software and networking 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 understand the control structures, arrays, strings, functions and pointers in C programming. 
 

Assessment Pattern 
 

S.No 
Bloomôs Taxonomy 

(New Version) 
Test I* Test II* 

Model 

Examination* 

Semester End 

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 general structure of a C program?  

5. List out the rules for defining a variable.  

6. What are the I/O functions in C?  

7. What is 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 the significance of function?  
 

Understand  
 

1. Compare while loop with do ï while Loop.  

2. What are the advantages of using Macro?  

3. Explain how recursive functions affect the run time efficiency.  

4. Differentiate between Structure and Union in C.  

5. How is memory managed in C?  

6. How does garbage collection done in C?  
 

Apply  
 

1. Write a recursive function to calculate the factorial of number.  

2. Write a C program to check whether the given number is palindrome or not.  

3. Write a program to check whether the given number is prime or not.  

4. Write a C program to find the roots of quadratic equation ax2+bx+c=0.  

5. Write a C program to find average of ónô numbers.  

6. Write a program to generate the pay slip of an employee using Structure.  

7. Write a C program to search for a specified element in an array.  

8. Write a program to compute Matrix Multiplication.  

9. 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 between while and do-while statements  

2. Why are pointers so powerful? Analyze their efficiency giving an example?  

                                                           
* The marks secured in the Test I and II will be covered 20 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. Is there any advantage of using recursion over looping control structures? Give a suitable example.  

4. Illustrate the Limitation of array of pointers to strings using a sample example.  
[  

Evaluate  
 

1. Differentiate the keywords óbreakô and ócontinueô.  

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-in String functions.  
 

Create  
 

1. Create a structure to store the following details: Rollno, Name, Mark1, 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.  Result is "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 lies between 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' details and sort the structures as per 

rank obtained by them.  

Unit I  

Introduction  
Computer languages - Creating and Running Programs-System Development - Flowchart - Introduction to 

C language ï background - C Programs: Identifiers ï Types -Variables - Constants - Input/output - 

Structure of C Program-Expressions- Operator Precedence and Associatively -Type Conversion.  

Flowchart  

6 Hours  

Unit II  

Control Structures  
Selection - Making Decisions - Logical data and Operators - Two Way Selection - Multiway Selection - 

More Standard Functions - Incremental Development ï Repetition ï Concept of Loop - Pre-test and Post 

Test loops- Initialization and Updating.  

Logical data and Operators  

6 Hours  

Unit III  

Arrays and Strings  
Arrays-Concepts-Using arrays in C -array Applications-Sorting- selection sort ï bubble sort - Searching of 

Arrays-Two Dimensional Arrays-Strings: String Concepts -String Input/output Functions- Arrays of 

Strings-String Manipulation Functions.  

Array Applications  

6 Hours  
 

Unit IV  

Functions and Pointers  
Functions-Designing structured Programs- Functions in C- User Defined Functions-Standard Functions -

Storage classes and Type Qualifier- Introduction to Pointers- Arrays 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: Files-Streams-Standard Library 

Input/Output Functions- Formatting Input/Output functions- Character Input/Output functions.  

Programming Application  

6 Hours  

Total: 30+30 Hours  



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 23 

 

 

Lab Component: 

1. Programs Using Decision-Making  

2. Programs Using Looping Statements 

3. Programs Using Functions 

4. Programs Using Arrays 

5. String Handling Programs 

6. Programs Using Structures 

7. Programs Using Pointers 

Textbook (s) 
 

1. Behrouz A.Forouzan and Richard F. Gilberg, Computer Science: A Structure program approach 

using C, C engage learning, 2008  

Reference(s)  
 

1. D.M.Ritchie and B.W.Kernighan, C Programming Language, PHI, 2000  

2. Deitel & Deitel, C How to program, PHI, 2001  

3. Herbert Schildt, C- The complete Reference, McGraw Hill, 2010  

4. Gary J Bronson, First book of ANSI C, Thomson Learning, 2001  

5. Byron S. Gottfried, Schaum's Outline of Programming with C, McGraw Hill, 1996  
 

11L107 CIRCUIT THEORY  

  3 1 0 3.5 

Objective(s)  
 

¶ To know the challenges of emerging trends in Network theorems  

¶ To study the DC and AC transient circuits. 

¶ To design and develop series and parallel Resonance 

¶ To obtain the concept of graph theory. 
 

Program Outcome(s) 
 

a. able to demonstrate basic competence in electronics and communication  engineering design 

and analysis using  applications of mathematics, physics 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 microcontroller-based systems, including assembly and high-level language programs. 
 

Course Outcome(s) 
 

1. Identify the major issues for circuitôs problems  

2.  Explore the circuit theorems by researching key areas such as procedure, design and applications.  

3.  Design and test 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 
Bloomôs Taxonomy 

(New Version) 
Test I* Test II* 

Model 

Examination* 

Semester End 

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 I and II will be covered 20 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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Remember 
 

1. State the Kirchoffôs laws.  

2. Write the equation of real power and power factor. 

3. Draw the equivalent circuit of Nortonôs theorem. 

4. What are the limitations in Super position theorem? 

5. What is the time constant of RL and RC circuits? 

6. Names the signal of transient circuits. 

7. Compare the series and parallel resonance. 

8. Define the Q-factor. 

9. Write the mesh equation for Index matrix. 

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

Understand 
 

1. What is negative resistance? Can it give power amplification? 

2. How does negative resistance cause stability problems? 

3. How does excitation of a network by a specific signal give information about the 

4. Characteristic network? 

5. Define an ideal voltage source. 

6. Define an ideal current source. 

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

8. equivalent current source. 

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

10. Define R.M.S value. 
 

Apply  
 

1. Find the current through each branch by network reduction technique. 

 
2. Calculate a) the equivalent resistances across the terminals of the supply, b) total current supplied 

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

 
3. Using Nortonôs theorem, find current through 6 ohm resistance shown in figure. 
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Analyze 

1. A series RLC circuit has R=20 ohm, L=0.005H and C = 0.2 x 10-6 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 C = 0.02 microfarad. 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 maximum. Also calculate voltages across L and C at frequency 

of resonance. Find maximum current in the circuit. 

3. A resistance R and 2 microfarad capacitor are connected in series across a 200V direct supply. 

Across the capacitor is a neon lamp that strikes at 120V. Calculate 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 upon the 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=100x10-6 F has a constant voltage of 50V 

applied to it at t= 0. Find the maximum value of current ( Assume 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). 

Create 
 

1. Three load impedances are connected in star to a three-phase supply with a line voltage of 208V. 

The phase sequence is ABC. Given ZA = 10_0° _, ZB = 15_0° _and ZC = 10_-30° _. Calculate 

the three line currents IA, IB and IC and the voltage across the load impedances. 

2. Three identical coils each having 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 I  

Basics of Circuit Analysis        

Circuit elements and Kirchoffôs laws. Phasor relationship for R, L and C. Impedance, Admittance. Solution 

Methods: Mesh analysis- super mesh analysis- Nodal analysis- super node analysis- Source transformation 

technique ï Star delta transformation. AC power - Average power, apparent power and power factor.  

               9 Hours 

Unit II  

Network Theorems   

Theveninôs  theorem - Nortonôs theorem- Super position theorem- Maximum power transfer theorem- 

Reciprocity theorem - Compensation theorem- Tellegenôs theorem- Millman theorem.             

9 Hours 

Unit III  

Transients                                                                                              

Differential Laplace Transform - Steady state and transient response: DC response of RL, RC and RLC 

circuit - Sinusoidal response of RL, RC and RLC circuits.                

9 Hours 

Unit IV  

Resonance and Coupled Circuits  

Resonance: Natural frequency and Damping Ratio - Series Resonance - Parallel Resonance ïQuality 

Factor. Coupled Circuits: Self-inductance - Mutual inductance ï Coupling Coefficient ïTransformer ï 

Tuned Coupled Circuits. 

                      9 Hours 

Unit V  

Concepts of Duality                                                                      
Concept of duality, Dual network, Graphs 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 Steven M Durbin, Engineering  Circuits Analysis, Tata 

McGraw-Hill, 2002. 

2. Joseph Edminister and Mahmood Nahri, Theory and Problems of Electric Circuits Tata McGraw-

Hill, 2002. 
 

Reference(s) 
 

1. A Sudhakar, S Shyammohan and Palli, Circuits and Network (Analysis and synthesis) Tata 

McGraw-Hill, 2004. 

2. L Robert Boylested, Experiments in Circuit Analysis to Accompany Introductory  Circuit Analysis, 

PHI , 2000.  

3. M Russell, Mersereau and Joel R. Jackson, Circuit Analysis- A System Approach, Pearson 

Education, 2007. 
 

11O108 ENGINEERING PHYSICS LABORATORY  

(Common to all branches) 

0 0 2 1.0 

Objective(s) 
 

¶ To know how to execute experiments properly, presentation of observations and arrival of 

conclusions. 

¶ It is an integral part of any science and technology program. 

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

¶ At the end of the course, the students able to realize the theoretical knowledge acquired through 

experiments. 
 

Program Outcome(s) 
 

a. able to demonstrate basic competence in electronics 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 properties can be analyzed. 
 

Assessment Pattern 

 

Bloomôs Taxonomy 

(New Version) 
Internal 

Assessment 

Semester End 

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 
 

1. Define rigidity modulus. 

2. What is neutral axis? 

3. Give an example for bad conductor. 

4. What is frequency? 

5. Define stream-lined flow. 

6. What is the principle of air-wedge setup? 

7. What is grating? 
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8. What is refractive index of flint glass? 

9. What is forbidden energy gap? 

10. Give the acronym of the term LASER. 
 

Understand 
 

1. Why the radius of the wire to be measured more accurately in the determination of ɖ? 

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. should be constant. Why? 

5. Why constant pressure head to be maintained in the case of Poisuilleôs method? 

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 same source? 

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 is 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 source, air-wedge 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 Experiments) 
 

1. Determination of moment of inertia and rigidity modulus of wire using torsion pendulum 

(symmetrical masses method). 

2. Determination of Youngôs modulus by non-uniform bending. 

3. Determination of thermal conductivity of a bad conductor using Leeôs disc. 

4. Determination of frequency of vibrating rod using Meldeôs apparatus. 

5. Determination of viscosity of a liquid - Poiseulleôs method. 

6. Determination of thickness of a thin wire - air wedge method. 

7. Determination of wavelength of mercury spectrum ï grating. 

8. Determination of refractive index of a liquid and solid using traveling microscope. 

9. 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 acceptance angle of a optical fiber. 

12. Youngôs modulus ï uniform bending (pin and microscope). 

            Total: 30 Hours 
 

Practical Schedule 
 

S.No Experiment Hours 

1.  Determination of moment of inertia and rigidity modulus of wire using torsion pendulum 

(symmetrical masses method). 

3 

2.  Determination of Youngôs modulus by non-uniform bending. 3 

3.  Determination of thermal conductivity of a bad conductor using Leeôs disc. 3 

4.  Determination of frequency of vibrating rod using Meldeôs apparatus. 3 

5.  Determination of viscosity of a liquid - Poiseulleôs method. 3 

6.  Determination of thickness of a thin wire - air wedge method. 3 

7.  Determination of wavelength of mercury spectrum ï grating. 3 

8.  Determination of refractive index of a liquid and solid using traveling microscope. 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 
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11O109 ENGINEERING CHEMISTRY LABORATORY  

(Common to all branches) 

0 0 2 1.0 

Objective(s)  
 

¶ Imparting knowledge on basic concepts and its applications of chemical analysis. 

¶ Training in chemical and instrumental methods. 

¶ Develop skills in estimation of a given sample by chemical and instrumental methods. 
 

Program Outcome(s) 

a. able to demonstrate basic competence in electronics 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 of given water samples. 

3. Measurement of corrosion rate of a given sample.  

4. Knowledge of various components used in analytical instruments.   
 

Assessment Pattern 
 

Bloomôs Taxonomy 

(New Version) 
Internal 

Assessment 

Semester 

End Examination 

Preparation 10 15 

Execution 10 15 

Observation & Results 10 15 

Record 5 - 

Model Examination 10 - 

Viva Voce 5 5 

Total 50 50 
 

Remember 
 

1. What is a standard solution? 

2. Define normality and molarity. 

3. Draw the structure of EDTA and EDTA- metal ion complex. 

4. What are the units of hardness? 

5. Draw the structure of EBT. 

6. What are the ions responsible for alkalinities in water? 

7. What are the composition of glass electrode and calomel electrode? 

8. Define conductance. 

9. What is an electrochemical cell? 

10. What is electrode potential? 

11. State Beer ï Lambertôs law. 

12. State Mark ï Kuhn- Houwink equation. 
 

Understand 
 

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 in boiler?  

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 monochromatic source of light? 
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9. During absorption spectroscopy, complexing agents are added to colourless solution of given 

species. Explain 

10. Write the repeating unit of PVC and polystyrene. 

11. What is meant by degree of polymerization? 
 

Apply  
 

1. What weight of oxalic acid is required to prepare 250 ml of 0.1N oxalic acid? 

2. Derive the relationship between mg/l and ppm? 

3. What is the significance of determining alkalinity of water? 

4. Name the gases dissolved in water that cause corrosion. 

5. Differentiate between acidity and alkalinity of water.  

6. What is the significance of pH titration? 

7. What are the advantages of conductometric titrations? 

8. Give the significance of potentiometric titrations.  

9. What is the significance of spectrophotometric studies? 

10. Give some applications of UV ï Visible spectrophotometer in environmental pollution analysis.  

11. Name two natural polymers which are used as textile fibres. 

12. What is the molecular mass of polystyrene molecule containing 4000 monomers units? 

13. What is the significance of determination of molecular weight of a polymer? 
 

Analyze/ Evaluate 
 

1. Is KMnO4 a primary standard? Give reason for your answer. 

2. Why disodium salt of EDTA is chosen for determination of hardness? 

3. Why does the color of the solution change from wine red to blue at the end point? 

4. Why does hard water not lather with soap? 

5. Which is the best method of hardness determination and why? 

6.  Why is the alkalinity of irrigation water determined? 

7. Why is hydrogen electrode not generally used in pH measurements? 

8. Why is ordinary water unsuitable for conductivity measurements? 

9. Why should conductivity water be free of carbon dioxide? 

10. Why canôt absolute value of electrode potential be determined? 

11. Why are sodium and potassium estimated in flame photometry? 

12. Name the types of instruments employed in absorption measurements. 

13. Why is the colour measured at 480 nm in the estimation of iron? 

14. 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 and normal solutions of the following substances ï oxalic acid, sodium 

carbonate, sodium hydroxide, hydrochloric acid. 

2. Determination of alkalinity in a water sample.  

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

4. Determination of total, temporary and permanent hardness of water by EDTA method. 

5. Conductometric titration of mixture of acids. 

6. Determination of strength of iron by potentiometric method using potassium dichromate. 

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

8. Determination of strength of hydrochloric acid by sodium hydroxide using pH meter. 

9. Determination of sodium and potassium ions in water sample by flame photometric method. 

10. Determination of corrosion rate by weight loss measurements. 

11. Comparison of alkalinities of the given water samples. 
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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 substances ï 

 oxalic acid, sodium carbonate, sodium hydroxide, hydrochloric acid. 

3 

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

3 Conductometric titration of mixture of acids. 3 

4 Determination of strength of iron by potentiometric method using  

potassium dichromate. 

3 

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

 method. 

3 

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

7 Determination of sodium and potassium ions in water sample by flame photometric method. 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 Bannari 

Amman Institute of Technology campus. 

3 

11O201 ENGINEERING MATHEMATICS II  

(Common to all branches) 

    3 1 0 3.5 

Objective(s)  

¶ Acquire knowledge to use multiple integrals to find area and volume of surface and solids 

respectively.  

¶ Have a good grasp of analytic functions, complex integration and their interesting properties and 

its applications.  

Programme Outcome(s) 

a. able to 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 of engineering mathematics. 

2. To improve problem evaluation technique. 

3. Choose an appropriate method to solve a practical problem. 

Assessment pattern 

S. No 
Bloomôs Taxonomy 

(New Version) 
Test I3 Test II1 Model 

Examination1 

Semester End 

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 

                                                           
3 The marks secured in Test I and II will be converted 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.  
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 Remember 
 

1. Define Jacobian in two dimensions. 

2. State Greenôs theorem.Define directional derivative of a vector point function. 

3. Define analytic function.  

4. What is the formula for finding the residue of a double pole? 

5. State Cauchyôs integral formula. 

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 conditions for a function of two variables to have an extremum at a point. 

Understand 

1. If   
2 2 ( , )

2 , , cos , sin
( , )

u v
u xy v x y x r y r compute

x y
q q

µ
= = - = =

µ
. 

2. If 
2 2 2( , ) 0

y x z x u u u
u f showthat x y z

xy xz x y z

- - µ µ µ
= + + =

µ µ µ
. 

3.    Transform the integral ññ
¤

0 0

),(

y

dxdyyxf  to polar coordinates. 

4. Change the order of integration in ( )ññ
2

0 0

,

x

dydxyxf . 

5. Find a, such that (3x-2y+z)i+(4x+ay-z)j+(x-y+2z)k is solenoidal. 

6. What is the greatest rate of increase of 
2xyz=f at (1,0,3)? 

7. Test the analyticity of the function w = sin z. 

8. Find 
dz

dw
 given w = tan z. 

9. Evaluate ñ-
c

z

dz
2)3(

 where c is the circle 1=z  

10. Find the residue of the function 
)2(

4
)(

3 -
=

zz
zf at its simple pole. 

 Apply  
 

1. Examine the function 
2244 242 yxyxyxu -+-+=  for extreme values. 

2. Check if 
( )2

,
yx

xy
v

yx

yx
u

-
=

-

+
=  are functionally dependent. If so find the relationship 

between    them. 

3.     By transforming into cylindrical polar coordinates evaluate ( )dxdydzzyxñññ ++ 222
  taken  

over the region of space defined by 122 ¢+yx   and 10 ¢¢x . 

4.  Using Gauss divergence theorem evaluate ññ


+-=Ö
s

kyzjyixzFwheredsnF 24Ĕ  and 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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6.  Determine the image of 1 < x < 2 under the mapping 
z

w
1
= . 

7.  Find the area of the cardiod r = 4 ( 1+ cos q) using double integral. 

8.  Apply Greenôs theorem in the plane to evaluate dyxyydxyx
c

)64()83( 22 -+-ñ     

9. where C is the boundary of the region defined by x=0, y=0 and x+y=1. 

10.  If   )log( 22 yxu +=  , find v and f (z) such that f (z) =u+iv is analytic. 

11.  Using Cauchyôs integral formula evaluate  ñ ++
C

z

zz

dze
2)1()2(

 where C is the Circle 

3=z .  
 

Analyze / Evaluate 

1. Prove that 

, ,
u v w

x y z
v w w u u v
= = =
- - - are functionally dependent. 

 

2. If ),(),( vuyxg y=  where xyvyxu 2,22 =-=  prove that 

öö
÷

õ
ææ
ç

å

µ

µ
+

µ

µ
+=

µ

µ
+

µ

µ
2

2

2

2
22

2

2

2

2

)(4
vu

yx
y

g

x

g yy
. 

3.  Evaluate the integration ñññxyzdxdydz taken throughout the volume for which 0,, ²zyx  

and 

2 2 2 9x y z+ + ¢
. 

4. Evaluate the following integral by changing to spherical coordinates  
2 22 11 1

2 2 2
0 0 0 1

x yx
dxdydz

x y z

- --

- - -
ñ ñ ñ  

5. Verify Gauss divergence theorem for 


++= kzjyixF 222
 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 points -1, 0, 1 in the z-plane onto the points  

7. 0, i, 3i  in the w-plane. 

8.  Evaluate q
q

q
p

dñ-

2

0
cos45

2cos
. 

9.  Using contour integration, evaluate ( )( )
dx

xx

x
ñ
¤

++
0

22

2

49
 

10.  Expand 
( )( )31

)(
--

=
zz

z
zf as Laurentôs series valid in the regions:  

11.    31 <<z    and   210 <-<z  

12. Show that kyxzjzxizxyF )3()3()6( 223 -+-++= is irrigational vector and find the  

13. scalar potential function fsuch that fÐ=F  
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Unit I              

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 method -  Jacobians-

application to engineering problems. 

                             9 Hours 

 Unit II            

Multiple Integrals  

Double integration in cartesian and polar co-ordinates -  Change of order of  integration - change of 

variables- Area and volume by multiple integrals- application to engineering problems.              

9 Hours 

Unit III              

Vector Calculus 
Gradient -  divergence -  curl- line - surface and volume integrals - Greenôs - Gauss divergence and Stokesô 

theorems (statement only) - applications to engineering problems.        

                           9 Hours 

Unit IV                  

Analytic Functions 

Analytic functions- Necessary condition of analytic function-Sufficient condition of analytic 

function(statement only)- properties -  Determination of analytic function using  Milne Thomsonôs method, 

conformal mappings -  Mappings of  w= z + a,  az, 1/z,  ez-  bilinear transformation -- application to 

engineering problems. 

                       9 Hours 

Unit V              

Complex Integration 

Cauchyôs fundamental theorem (statement only)- and application of Cauchyôs integral formula(statement 

only) ï Taylorôs and Laurentôs series-  classification of singularities ï Cauchyôs residue theorem (statement 

only) ï  Contour integration - circular and semi circular 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 Mathematics , Khanna Publications , New  Delhi, 2000. 

2. Kreyszig E, Advanced Engineering Mathematics, John Wiley  & Sons, Inc, Singapore, 2008 
 

Reference(s)  

1. Ramana B.V, Higher Engineering Mathematics, Tata McGraw-Hill Publishing Company Ltd, 

New Delhi, 2007. 

2. Bali N.P and Manish Goyal, Text book of Engineering Mathematics,3rd Edition, Laxmi 

Publications(P)Ltd., 2008. 

3. Glyn James. ñ Advanced Engineering Mathematics, 3rd Edition,Wiley India, 2007 

4. George B. Thomas, Jr. and Ross L.Finney Calculus and Analytic Geometry, Addison- Wesley 

Publishing Company,1998. 

5. Ray Wylie C and Barrett L.C, Advanced Engineering Mathematics, Tata McGraw Hill      

Publications, 2003. 
 

11O202 ENVIRONMENTAL SCIENCE  

(Common to all branches) 

3 0 0 3.0  

Objective(s) 

¶ Imparting knowledge on principles of environmental science and engineering. 

¶ Understanding the concepts of ecosystem, biodiversity and impact of environmental pollution. 

¶ Awareness on value education, population and social issues. 
 

Program Outcome(s) 

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

    responsibilities. 
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Course Outcome(s) 
 

1. Awareness on natural resources and understanding environmental problems. 

2. Realize the benefits of ecology and biodiversity. 

3. Characterize and analyze different levels of pollution and its management techniques. 

4. List human activities that may be responsible for global warming and cooling of earthôs 

atmosphere and pave way for sustainable development.  

5. Classify and understand about the relation between human population and environment. 

Assessment Pattern 

S.No Bloomôs Taxonomy 

(New Version) 

Test I* Test II* Model 

Examination* 

Semester End 

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 non- renewable resources. 

3. Explain the 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 physical, 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 producers, 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 effects of e waste. 

21. What is the loudest sound possible? 

22. What are the laws regarding noise pollution? 

                                                           
* The marks secured in Test I and II 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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23. What is rainwater harvesting? 

24. Discuss the concept and reactions of acid rain. 

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 and natality. 

29. What is exponential growth and zero population growth? 

30. What are the objectives 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 nonrenewable. 

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. Identify "greenhouse gases" and explain how they cause the "greenhouse effect". 

8. Identify 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 examples of each. 

11. Environmental problems involve social, political, and economic issuesðJustify. 

12. What problems does noise pollution cause to animals? 

13. What type of pollution threatens wetlands? 

14. What are the major measures 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 age-structure pyramids 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 alternatives to pesticides. 

3. Identify four different habitats found in bodies of water and give examples of organisms that live 

in each habitat. 

4. Explain how we could reduce air pollution? 

5. What are the measures to be taken to reduce your own noise pollution? 

6. List the top ten polluted countries in the world? 

7. Identify the grants available for rain water harvesting in buildings? 

8. What are the major implications of enhanced global warming? 

9. Discuss the methods implemented by government to control HIV/AIDS. 

10. What is the role 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 human-made sources of radiation  and explain how human-made sources differ 

from natural sources of radiation.  

http://www.savetherain.info/media-centre/rainwater-harvesting-faqs.aspx#one
http://www.answerbag.com/q_view/2020400
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Unit I  

Introduction to Environmental Studies and Natural Resources   

Environment: Definition- scope - importance ï need for public awareness. Forest resources: Use ïover 

exploitation- deforestation - case studies- mining - effects on forests and tribal people. Water resources: 

Use ï over utilization of surface and ground water- floods ï drought - conflicts over water.  Mineral 

resources: Use ï exploitation - environmental effects of extracting and using mineral resources - case 

studies. Food resources: World food problems - changes caused by agriculture and overgrazing - effects of 

modern agriculture- fertilizer-pesticide problems - water logging - salinity -case studies. Energy resources: 

Growing energy needs - renewable and non renewable energy sources. Land resources: Land as a resource - 

land degradation - soil erosion. Role of an individual in conservation of natural resources.                    

Documentation of the effect of degradation of forest resource. 

          9 Hours 

Unit II  

Ecosystems and Biodiversity                                                

Concept of an ecosystem: Structure and function of an ecosystem ï producers - consumers -decomposers ï 

energy flow in the ecosystem ï ecological succession ï food chains - food webs and ecological pyramids.  

Types of ecosystem: Introduction - characteristic features -  forest ecosystem - grassland ecosystem - desert 

ecosystem - aquatic ecosystems (ponds, streams, lakes, rivers, oceans, estuaries). Biodiversity: 

Introductionï definition (genetic - species ïecosystem) diversity.  Value of biodiversity: Consumptive use - 

productive use ï social values ï ethical values - aesthetic values. Biodiversity level: Global - national - 

local levels- India as a mega diversity nation- hotspots of biodiversity. Threats to biodiversity: Habitat loss 

- poaching of wildlife ï man wildlife conflicts ï endangered and endemic species of India. Conservation of 

biodiversity: In-situ and ex-situ conservation of biodiversity - field study.  

Documentation of the endangered flora and fauna in your native place.     

9 Hours  

Unit III  

Environmental Pollution                                                                                                      

Pollution: Definition ïair pollution - water pollution - soil pollution - marine pollution - noise pollution - 

thermal pollution - nuclear hazards. Solid waste management: Causes - effects -   control measures of urban 

and industrial wastes. Role of an individual in prevention of pollution  -   pollution case studies. Disaster 

management: Floods ï earthquake - 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 development ï urban problems related to energy. 

Water conservation - rain water harvesting - watershed management.  Resettlement and rehabilitation of 

people. Environmental ethics: Issues - possible solutions ï climate change - global warming and its effects 

on flora and fauna - acid rain - ozone layer depletion - nuclear accidents - nuclear holocaust - wasteland 

reclamation -  consumerism and waste products.  Environment protection act: Air (Prevention and Control 

of Pollution) act ï water (Prevention and control of Pollution) act ï wildlife protection act ï forest 

conservation act ï issues involved in enforcement of environmental legislation.   

Analyze the recent steps taken by government of India to prevent pollution.    

9 Hours 

Unit V  

Human Population and Environment                      

Human population: Population growth - variation among nations ï population explosion ï family welfare 

programme and family planning ï environment and human health ï Human rights ï value education ï HIV/ 
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AIDS, Swine flu ï women and child welfare . Role of information technology in environment and human 

health.  

Population explosion in India, China ï the present and future scenario.     

9 Hours 

Total: 45 Hours 

 Textbook(s) 
 

1. T. G. Jr. Miller, Environmental Science, Wadsworth Publishing Co., 2004. 

2. Raman Sivakumar, Introduction to Environmental Science and Engineering, TMH Edu Pvt Ltd, 

New Delhi, 2010. 
 

Reference(s) 
 

1. Bharucha Erach, The Biodiversity of India, Mapin Publishing Pvt. Ltd., Ahmedabad India, 2010 . 

2. S. Divan, Environmental Law and Policy in India, Oxford University Press, New Delhi, 2001.  

3. K. D. Wager, Environmental Management, W. B. Saunders Co., Philadelphia, USA, 1998. 

4. W. P. Cunningham, Environmental Encyclopedia, Jaico  Publising House, Mumbai,  2004. 

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

LANGUAGE ELECTIVE I I  

3 1 0 3.5 

11I204   MATERIALS SCIENCE 

(Common to CSE, EEE, ECE, EIE and IT)                            

                     3 0 0 3.0 

Objective(s) 
 

¶ To explain the properties of conducting, semiconducting and dielectric materials. 

¶ To impart fundamental knowledge in optical materials. 

¶ To enable the students to understand the magnetic materials. 
 

Program Outcome(s) 
 

a. able to 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 metals, electron 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 Pattern 
 

S.No 
Bloomôs Taxonomy  

(New Version) 
Test I* Test II * 

Model 

Examination* 

Semester End 

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 in Test I and II will be converted 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. 

 

 

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

1. Define  relaxation time and collision time.       

2. Give the postulates of free electron theory. 

3. Give the drawbacks of classical free electron theory. 

4. Define drift velocity. 

5. State Drude-Lorentz theory. 

6. What is the probability function f(E) of an electron occupying an energy level E? 

7. What are intrinsic and extrinsic semiconductors? 

8. Give the broad classification of semiconductors based on carriers. 

9. State Hall effect.  

10. Define photovoltaic effect. 

11. Mention the applications of pin photo diode. 

12. Write a short note on dipole and dipole moment. 

13. List the properties of dielectrics. 

14. Write the expressions for electronic and ionic polarization. 

15. What is meant by local field in solid dielectrics? 

16. Write the Clausius-Mosotti equation for a solid dielectric. 

17. Define dielectric breakdown. 

18. Define the term fluorescence. 

19. What is the sufficient condition for the phosphorescence? 

20. What is the principle of LED? 

21. Define plastic encapsulation. 

22. Write a note on liquid crystal state. 

23. Write the drawbacks of LCD. 

24. List the advantages of CD-ROM. 

25. What is meant  by magnetic flux density? 

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

27. What is meant by domain? 

28. Mention the applications of soft magnetic materials. 

29. Mention some materials used for magnetic recording. 
 

Understand 
 

1. How the free electron theory proved to be wrong in terms of thermal conductivity by Wiedemann-

Franz law? 

2. Explain the variation of Fermi-Dirac distribution function with temperature. 

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

4. Calculate the density of electron at 0K. 

5. What are the importances of Fermi energy? 

6. Why the extrinsic semiconductors are preferred over intrinsic semiconductors? 

7. Prove that the Fermi level lies at the middle of the energy gap in intrinsic semiconductor. 

8. Give the importance of band gap energy. 

9. What are the differences between donor ad acceptor energy level? 

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

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

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

13. Why the orientation polarization occurs only in polar molecules? 

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

15. Why the chemical and electrochemical breakdowns have close relationship with thermal 

breakdown? 

16. What are the changes observed in BaTiO3 with change in temperature? 

17. How can you increase the emission time in luminescence? 

18. How the electroluminescence is used in LED?  

19. Why the wavelength of the emitted photons in LED depends on energy gap in the semiconductor? 

20. Why LCD comes under passive display device? 

21. How the data in CD-ROM is read out? 
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22. What are the advantages of CD-ROM? 

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

24. Why the susceptibility of diamagnetic material is negative? 

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

ferromagnetic material? 

26. Why hard magnetic materials cannot be easily magnetized? 

27. Give the reason for using soft magnetic materials in transformers. 

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

Apply  
 

1. Discuss the reasons for the failure of classical free electron theory. 

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

3. Sketch the variation of Fermi level with temperature. 

4. Explain how phosphorous atoms donate electrons to the conduction band? 

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

6. Explain how photo pin diodes are used in fiber optical communication? 

7. Graphically explain frequency dependence of dielectrics. 

8. Why at low temperature the total polarization is maximum? 

9. Deduce Clausius-Mosotti relation and explain its use in predicting the dielectric constant of the 

solids. 

10.  Why phosphorescence is 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. 
 

Analyze/ Evaluate 
 

1. Compare intrinsic and extrinsic semiconductors. 

2. Differentiate p-type and n-type semiconductors. 

3. Compare dia, para and ferromagnetic materials. 

4. Differentiate soft and hard magnetic materials. 

5. Compare LED and LCD. 

 

Unit I             

Electrical properties of Metals 

Introduction - Derivation of microscopic form of Ohmôs law- postulates of classical free electron theory- 

derivation of electrical conductivity of metals (Drude- Lorentz theory)- merits and demerits. Derivation of 

thermal conductivity ï Wiedemann-Franz law- verification. Electron energies in metal and Fermi energy- 

Fermi-Dirac distribution function and its variation with temperature- density of energy states- calculation of 

density of electron and fermi energy at 0K- average energy of free electron at 0K- Importance of fermi 

energy- problems. 

Quantum free electron theory and Band theory of solids. 

              9 Hours  

Unit II  

Semiconducting Materials & Devices 

Introduction - elemental and compound semiconductors - Intrinsic semiconductors: density of electrons - 

density of holes- determination of carrier concentration and position of Fermi energy- band gap energy 

determination (quantitative treatment). Extrinsic semiconductors: carrier concentration in p-type and n-type 

semiconductors. Hall effect- theory of Hall effect- experimental determination of Hall voltage- 

applications. Semi conducting devices: solar cells (Photovoltaic effect) ï uses. Photo detectors: pin photo 

diodes ï applications.       

Variation of Fermi level with temperature and doping concentration in extrinsic semiconductors.   

 9 Hours 
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Unit III            

Dielectrics 

Introduction- fundamental definitions in dielectrics- expressions for electronic, ionic and orientation 

polarization mechanisms- space charge polarization- Langevin- Debye equation- frequency and 

temperature effects on polarization- dielectric loss- internal field- expression for  internal field (cubic 

structure)- derivation of Clausius-Mosotti equation ï importance. Dielectric breakdown- various 

breakdown mechanisms with characteristics- applications of dielectric materials and insulating materials- 

problems. 

Charging and discharging of capacitors.   

                   9 Hours 

Unit IV  

Optical Materials 

Introduction-fluorescence and phosphorescence- technique of increasing the emission time. Light Emitting 

Diode: principle, construction and working-applications. Liquid crystal display: general properties- 

dynamic scattering display- twisted nematic display- applications- comparison between LED and LCD. 

Disk data storage recording and read out of data in CD-ROM- principle - magneto optic disk. 

Various data storage and retrieval techniques.                      

9 Hours 

Unit V  

Magnetic Materials 

Introduction-orbital magnetic moment and spin magnetic moment-Bohr magneton-basic definitions ï

properties of dia, para and ferro magnetic materials-domain theory of ferro magnetism-process of domain 

magnetization-reversible and irreversible domains-explanation of hysteresis curve based on domain theory-

hard and soft magnetic materials-recording and read out process in floppy disk and magnetic bubble 

memory-comparison between floppy disk and bubble memory-problems. 

Magnetic shift register.              

9 Hours 

Total:  45 Hours 

Text Book(s) 
 

1. V. Rajendran, Materials Science, Tata Mc Graw Hill Publishers Company Ltd, New Delhi, 2011. 

2. M. Arumugam, Physics II, Anuradha Publications, Kumbakonam, 2005. 
 

Reference(s) 
 

1. S. O. Pillai, Solid State Physics, New Age International Publications, New Delhi, 2006. 

2. M.N. Avadhanulu and P.G. Kshirsagar,  A Text Book of Engineering Physics,  S. Chand & Company   Ltd., 

New Delhi, 2005. 

3. P.K. Palanisami, Physics For Engineers, Scitech Publications (India) Pvt. Ltd, Chennai, 200 

4. V. Raghavan, Materials Science and Engineering, Prentice Hall of India, New Delhi, 2009. 

5. M. R.  Srinivasan, Physics for Engineers, Reprint, New Age International Publications, New Delhi, 2002. 
 

11L205 PRINCIPLES OF ELECTRICAL ENGINEERING  

3 0 0 3.0 

Objective(s) 
 

¶ To learn the working and application of DC Machines 

¶ To learn the construction, working and types of transformers 

¶ To learn the principle of working and applications of AC Machines 

¶ To learn the principle of working of Special Machines. 
 

Program Outcome(s) 
 

a. able to demonstrate basic competence in electronics and communication  engineering design 

and analysis using  applications 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 
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3. Demonstrate the working principle of various electrical machines 

4. Diagnose the Applications of electrical machines. 

5. Working principles of starters 

Assessment Pattern 
 

S.No 
Bloomôs Taxonomy  

(New Version) 
Test I* Test II * 

Model 

Examination* 

Semester End 

Examination 

1 Remember 10 10 10 10 

2 Understand 30 30 30 30 

3 Apply 20 20 20 20 

4 Analyze 40 40 40 40 

5 Evaluate - - - - 

6 Create - - - - 

Total 100 100 100 100 
 

Remember 
 

1. State the principle of dc generator. 

2. Define Motor. 

3. List the types of generator.  

4. Write the voltage and current relations for DC Generator and Motor. 

5. Define armature reaction. 

6. Draw the characteristics of DC Shunt Generator. 

7. Define Transformation ratio. 

8. List the properties of an Ideal Transformer.  

9. What is meant by Voltage Regulation? 

10. Mention the use of breather in transformer. 

11. Is the rotor slot parallel to the shaft in three phase Induction motor? Justify with your answer. 

12. Define Hunting in synchronous machine. 

13. List the types of rotor in synchronous motor.  

14. Write the EMF equation of alternator. 

15. How hunting can be avoided in synchronous machine. 

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

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

18. What are the two types of 3-phase induction motor? 

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

20. Can we add extra resistance in series with squirrel cage rotor? State the reason? 

21. What are slip rings? 

22. Why synchronous motor is not self starting? 

23. What are the methods employed for making the synchronous motor self starting? 

24. What is synchronous condenser? 
 

Understand 
 

1. Draw the performance characteristics curve of DC shunt, series, compound generator.  

2. Derive the EMF equation of DC generator. 

3. Explain the different types of DC generators.  

4. Derive the equation for torque developed in DC motor 

5. Draw the mechanical and electrical characteristics of DC shunt, series, compound motors. 

6. Explain the different types of induction motor.  

                                                           
* The marks secured in Test I and II will be converted 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. 

 

 



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 42 

 

 

7. Derive the equation for torque developed in induction motor 

8. Draw the equivalent circuit of 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 test is 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 each motor is 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 synchronous 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 given transformer 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 to start the motor? 

Unit I  

D.C. Machines  

Constructional details ï EMF equation ï Methods of excitation ï Self and separately excited generators ï 

Characteristics of series, shunt and compound generators ï Principle of operation of D.C. motor ï Back 

EMF and torque equation ï Characteristics of series, shunt and compound motors ï Starting of DC motors 

ï Types of starters ï Speed control of DC shunt motors.  

Application of  DC Machines for battery charging applications 

9 Hours 

Unit II  

Transformers  

Constructional details ï Principle of operation ï emf equation ï Transformation ratio ï Transformer on no 

load ï Parameters referred to HV/LV windings ï Equivalent circuit ï Transformer on load ï Regulation ï 

Testing ï Load test, open circuit and short circuit tests.                                                                       . 

Transformers connections 

9 Hours 

Unit III  

Induction Motors       

Construction ï Types ï Principle of operation of three phase induction motors ï Equivalent circuit ï 

Performance calculation ï Starting and speed control ï Single-phase induction motors (only qualitative 

treatment). 

Construction, working and application of single phase Induction Motors        

9 Hours                                                                           

Unit IV  

Synchronous Machines  

Construction of synchronous machines ï Types ï EMF equation ï Voltage regulation; EMF and MMF 

methods ï Brushless alternators ï Construction, principle and Methods of starting of synchronous motors ï 

V curves and inverted V curves ï Hunting ï Synchronous Condenser. 

Study of Synchronous motor         

9 Hours                                       



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 43 

 

 

Unit V  

Special Type of  Machines 

Starting methods -  Reluctance motor ï Hysteresis motor ï Stepper motor ï Universal Motor ï Brushless 

DC Motor ï Switched reluctance motor. 

Applications and speed control of  Special Machines 

9 Hours 

          Total: 45  Hours 

Textbook(s)  

1. Mehta V.K. and Rohit Mehta, ñPrinciples of Electrical machinesò, S.Chand and Company Ltd, 
Third Edition, 2011 

 

Reference(s) 

1. Bhattacharya S.K., ñElectrical Machinesò, Tata McGraw Hill Publishing company Ltd, second 
edition, 1998. 

2. Mehta V.K. and Rohit Mehta, ñPrinciples of Power Systemò, S.Chand and Company Ltd, Third 
Edition, 2012. 

3. Wadhwa C.L., ñElectrical Machinesò, Wiley eastern Ltd India, 2008. 

4. William Henry Timbie, Vannevar Bush, ñPrinciples of electrical engineeringò, Wiley, 2006 

5. Kothari D.P. and Nagrath I.J., ñBasic Electrical Engineeringò, Tata McGraw Hill Publishing 
Company Ltd, second edition, 2009.  

 

11L206 ANALOG ELECTRONICS -I  

          2 0 2 3.0 

Objective(s)  

¶ To understand the working principle of different semiconductor devices.. 

¶ To gain knowledge on special semiconductor devices and applications.. 

¶ To aquair knowledge about transistor biasing 
 

Program Outcome(s) 

a. able to demonstrate 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 

i. able to 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 supply for a given voltage using Zener diode. 

Assessment Pattern 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination* 

Semester End 

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 secured in Test I and II 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 
 

1. Why silicon is used rather than germanium? 

2. Define forward bias and reverse bias 

3. List the cutin voltages of germanium and silicon. 

4. Differentiate between Avalanche break down and zener break down. 

5. List the gain of different types of oscillator. 

6. Mention the advantages of low frequency and high frequency oscillators. 

7. List the specification of diode. 

8. List the application of diode and zener diode. 

9. 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 
 

1. Behavior of non linear characteristics of Diode. 

2. Use of Coupling capacitors and bypass capacitor in amplifier circuit. 

3. Significance of Reverse bias in zener diode. 

4. What are the advantages of Tunnel diodes? 

5. Role of stability analysis in BJT 

6. What are the advantages of Voltage divider bias over other bias? 

7. What is resistive region in FET? 

8. Application of FET in Three different regions. 

9. What is PIN diode? 

10. What are the applications of Tunnel diode? 
 

Apply  
 

1. Calculate the intrinsic carrier density at 250 K, 300 K and 350 K. 

2. Junction diode is operated in a circuit in which it is supplied with a constant current I what is the 

effect on the forward voltage of the diode if an ideal diode is connected in parallel. 

3. 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 = 1mA determine  fT and C at 50 MHz if ɓ= 10 

5. For a n Channel MOSFET with t ox = 20 nano meter µn = 650cm 2/V-sec and W/L = 10 find the 

drain current. Assume the necessary data. 
 

Analyze/ Evaluate 
 

1. Determine ɓdc  and IE  for a transistor where IB=50µA and Ic=365mA. 

2. Determine IB,IC,IE,VBE for fixed bias circuits whose Rb=10kɋ, RC=100ɋ and VBB=5V ,VCC=10V. 

3. A certain transistor is to operated with VCE=6V .If maximum power rating is 250mW .what is the 

most Collector current that it can be handle? 

4. Determine IB, IC and VCE for a base biased transistor circuit with the following values ɓdc =90, 

VCC=12V,RB=22kɋ and RC=100ɋ. 

5. Name the two conditions that produce saturation in the transistor. 

6. A certain JFET has an IGSS of 1nA for VGS = -20v .Determine the input resistance. 
 

Create 
 

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 VCC = 10V ɓ = 100. 



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 45 

 

 

2. Design a Single stage MOS amplifier with overall voltage gain of  a common source amplifiers for 

which trans conductance  =  2mA/V, ro = 50KÝ RD = 10KÝ,  Rg = 10MÝ 

3. An AA flash light cell whose thevinen equivalent is a voltage source of 1.5 V and resistance of 1 

Ý is connected to the terminal of ideal diode what are the diode current and terminal voltage when 

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

Unit I   

Semiconductor Diodes  

Semiconductor diodes: Construction of PN junction diodes- VI Characteristics - Quantitative theory of PN 

diode current components ï Diode Resistance ï Transition and Diffusion capacitances - Effect of 

temperature on PN junction diodes characteristics ï Model of Diode ïDiode specification ï Clipping & 

Clamping Circuits ï Voltage multipliers using diodes- Half wave and full wave rectifier,SMPS.  

  6 Hours 

Unit II  

Bipolar Junction Transistors                                                                        

Bipolar Junction Transistors: Construction of a transistor ï Principle of transistor action ïCurrent 

components ï input and  output characteristics of a transistor in CE,CB,CC configurations ï cut off, active, 

saturation and  breakdown regions ï Current gain in CE,CB,CC configurations ï h parameter model for 

BJT ï BJT specification 

         6 Hours 

Unit III  

Field Effect Transistors & UJT 
Field Effect Transistors: Construction and characteristics of JFET- parameters of JFET ï MOSFET ï 

Depletion & enhancement modes ï FET in CS,CD,CG configurations ï equivalent circuits of FET at low 

frequencies ï FET model at high Frequencies ï FET specification. Construction, Theory of operation & 

characteristics of UJT, PUT     

6 Hours 

Unit IV  

Special Semiconductor Device 

Construction & Characteristics of Zener Diode, Tunnel Diode ï PIN Diode ï Varactor Diode. Construction 

& Characteristics of SCR ï Two Transistor Equivalent Circuits ï Applications ï TRIAC &DIACï 

Applications of Zener diode as voltage regulator-concepts of regulations.        

6 Hours 

 

Unit V  

Transistor Biasing         

Operating point-Bias Stability-Collector-to-Base bias or Collector -Feedback bias ïEmitter Feedback Bias-

Collector Emitter Feedback Bias-Self Bias-Emitter Bias or Voltage Divider bias-Stabilization against 

variations in VBE and ß for the Self Bias Circuit-General Remarks on Collector Current Stability-Bias 

Compensation-Biasing Circuits for linear Integrated Circuits-thermistor and sensistor compensation-

Thermal Runaway-Thermal Stability. Biasing the FET 

           6 Hours 

Total: 30 + 30 Hours 

Lab Components: 

 (Simulation using Pspice is required)  

1. Diode characteristics. 

2. Clipper and Clampers. 

3. Rectifier circuits. 

4. Characteristics of BJT. 

5. Characteristics of FET and UJT. 
 

Textbook(s) 
 

1. J Millman, C. Halkias&Satyabrata JIT ñElectronic Devices and Circuitsò, Tata McGraw-Hill, 

2007.  

2. L Robert Boylestead, Louis Nashelsky, "Electronic Devices and Circuit Theory" Pearson 

Education 2006. 
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Reference(s) 
 

1. Nandita Das Gupta and Amitava Das Gupta, ñSemiconductor Devices ï Modeling and 

Technology,ò Prentice Hall of India, 2004. 

2. Donald A. Neaman, ñSemiconductor Physics and Devicesò Tata McGraw-Hill 2002. 

3. Ben G. Streetman and Sanjay Banerjee, ñSolidState Electronic Devicesò, Pearson Education 2000. 

4. David A. Bell, ñElectronic Devices and Circuitsò, Prentice Hall of India, 2003. 
 

11L207 NETWORKS AND TRANSMISSION LINES 

             3 0 0 3.0 

Objective(s) 
 

¶ To analyze and synthesize the two port networks. 

¶ To analyze the filters. 

¶ To become familiar with propagation of signals through lines. 

¶ To calculate various line parameters by conventional and graphical methods. 

¶ Need for impedance matching and different impedance matching techniques. 
 

Program Outcome(s) 
 

a. able to demonstrate basic competence 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 to identify, formulate, and solve electronics and communication engineering problems. 

h. able to apply engineering tools and techniques to conduct engineering design/experiments as 

well as to analyze and interpret data 
 

Course Outcome(s) 
 

1. Determine the characteristics Impedance and Propagation constant of various networks. 

2. Determine various network parameters. 

3. Synthesis RL & RC and LC networks. 

4. Design all type of filters. 

5. Calculate the input and load impedance /admittance 

6. Determine the VSWR and Reflection coefficient 

7. Evaluate reflection loss 

Assessment Pattern 
 

S.No Bloomôs Taxonomy 

(New Version)  
Test I* Test II* Model 

Examination* 

Semester End  

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 equation for Z, Y, h, T parameters. 

5. Whether pole or zero determines the response of a system, why? 

                                                           
*The marks secured in Test I and Test II 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  

 

 



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 47 

 

 

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 impedance 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. What is 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 line called 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 reflection? 
 

Evaluate 
 

1. A loss less line has a shunt capacitance of 69 pF/m and a series inductance of 0.387ɛH/m, 
calculate the characteristic impedance. 

2. Determine the Reflection coefficient of a transmission line when ZR=200 ohms and 

o126920 Ï=Z  ohms. 

3. A line has the following primary constants R=100 ɋ/km, L=0.001H/km,G=1.5ɛmho/km, 
C=0.062ɛF/km Find characteristic impedance, attenuation constant and phase shift constant.  

4. Find the sending end impedance of the line having negligible losses where z o is 55 ohms, 

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 ohms for a 75 ohms line at   

       500MHz using smith chart.   

Unit I  

Network Analysis and TwoPort Parameters      

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



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 48 

 

 

and  zeros  of network functions- Time domain behavior from the poles and zero plot - Inter Relationship of 

two port variables Open circuit impedance parameters, short circuit admittance parameters -. Transmission, 

(T) parameters - Hybrid (h) parameters - Inverse hybrid (h) and transmission parameters and ˊ 

representation - Lattice networks - Image parameters. 

9 Hours 

Unit II  

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 and - Cauer methods. 

9 Hours  

Unit III  

Filters 

First order low pass and high pass c filters - Band pass and band reject  filters All pass filters - Higher  

order  active  filters -  Design  of  constant - K, M - derived and composite filters.                                                                

      9 Hours 

Unit IV  

Transmission Line Theory     

Different types of transmission lines ï Definition of characteristic impedance ï the transmission line as a 

cascade of T-Sections - Definition of Propagation Constant.General Solution of the transmission line - 

physical significance of the equation and the infinite line -ï wavelength and velocity of 

propagation.Waveform distortion ï distortion less transmission line ï the telephone cable ï Inductance 

loading of telephone cables. Input impedance of lossless lines ï reflection on a line not terminated by Zo - 

Meaning of reflection coefficient reflection factor and reflection loss. 

                                    9 Hours   

Unit V          

The Line at Radio Frequencies   
Standing waves and standing wave ratio on a line ïInput impedance of a lossless line terminated by 

impedanceï  One eighth wave line ï The quarter wave line and impedance matching ï the half wave line. 

The circle diagram for the dissipation less line ï The Smith Chart ï Application of the Smith Chartï single 

stub matching and double stub matching. 

                9 Hours   

Total: 45 Hours 

Textbook(s) 
 

1. J.D.Ryder, ñNetworks, Lines and Fieldsò, PHI, 2nd Edition, 2010. 

2. M.E. Van Valkenburg., "Networks Analysis ", Prentice Hall of India, 2005. 
 

Reference(s) 
 

1. A. Sudhakar and S.P.Shyammohan, "Circuits and Networks - Analysis and Synthesis", Tata 

McGraw Hill, 2001. 

2. UmeshSinha, "Network Analysis and Synthesis", SatyaPrakashan, 1997. 

3. UmeshSinha, "Transmission lines and Networks", SatyaPrakashan, 2005. 

4. FrankelinKuo, " Network analysis & Synthesis", McGrawHiII, 1990. 
 

11O208 ENGINEERING GRAPHICS  

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

2 0 2 3.0 

Objective(s) 
 

¶ Understand and appreciate the importance of Engineering Graphics in  Engineering 

¶ Understand the basic principles of Technical/Engineering Drawing 

¶ Understand the different steps in producing drawings according to BIS conventions 
 

Program Outcome(s) 
 

a. able to demonstrate 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 by AutoCAD 
 

Assessment Pattern 
 

Bloomôs Taxonomy 

(New Version) 
Internal 

Assessment 

Semester End 

Examination 

Preparation  

¶ Remember 

¶ Understand 

¶ Apply  

15 15 

Observation and Results 

¶ Analyze 

¶ Evaluate  

10 25 

Record  10 - 

Mini -project/ Model examination / Viva-voce 15 10 

Total 50 50 

Remember 
 

1. Define Graphic communication or Drawing. 

2. List the different drawing instruments. 

3. What is blueprint? 

4. What are the applications of engineering graphics? 

5. What are the two types of drawings? 

6. What are the different types of projections? 

7. Define Orthographic projection. 

8. What do you mean by I angle projection? 

9. What is III 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 sheets that are 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 Plane and 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. 
 

Understand 
 

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

2. Why are the projectors perpendicular to the 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 II and IV angle projections are not used in industries? 
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5. What are the differences between I angle and III 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 for drawing 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 point which 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 inclined 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 by Change of 

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 reference plane? 

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 the ground level reaches the wicket keeperôs gloves. Maximum height 

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 in the direction of arrow  

b) Left end elevation     c) Plan  

 
 

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 I  

Concepts and Conventions  
Use of drafting instruments ï BIS conventions and specifications ï Size, layout and folding of drawing 

sheets ï Lettering and dimensioning. General principles of orthographic projection ï First angle projection 

ï Layout of views ï Projection of points, located in all quadrant and straight lines located in the first 

quadrant ï Determination of true lengths and true inclinations. Conics:  Different types and applications ï 

Construction by Eccentricity method.             

6 Hours   

Unit II  

Projections of Solids 
Projection of simple solids like prisms, pyramids, cylinder and cone when the axis is inclined to one 

reference plane by change of position method. Projection of Planes inclined to any one reference plane.       

                                                                             6 Hours       

Unit III  

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: plane ï Obtaining the true shape of section. Development of lateral surfaces of 

simple solids ï prisms, pyramids, cylinders and cones. Intersection of Solids.       

 6 Hours    

Unit IV  

Isometric Projection and Perspective Projection                                     

Principles of isometric projection ï isometric scale ï isometric projections of simple solids, pyramids, 

cylinders and cones. Orthographic projection - Systems of orthographic projection - First angle 

orthographic projection - Conversion of pictorial to orthographic 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 AutoCAD ï Interfaces ï Menus ï Tool bars ï Coordinates ï Limits ï Units ï 2D commands ï 

Drawing Commands - Creating  a Point, Construction of Lines, Polyline, Multiline, Circles, Arcs, 

Rectangle, Polygon, Ellipse, Hatch, Text, Mtext, Linetypes ï Edit and Modify commands - Copy, Move, 
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Erase, Mirror, Zoom, Pan, Arrays, Trim, Break, Fillet, Chamfer, Redraw, Regen, Dimensioning, Colors, 

Layers ï Exercises. Introduction to 3D modeling.       

       

6 Hours 

Textbook(s) 

1. K. V. Natarajan, A Textbook: of Engineering Graphics, Dhanalakshmi Publishers, Chennai, 2006. 
 

Reference(s) 
 

1. S. Julyes Jaisingh, Engineering Graphics, Tri Sea Publishers, 2010 

2. V. Rameshbabu, Engineering Graphics, VRB Publishers Pvt Ltd., 2009. 

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

4. N. D. Bhatt, Engineering Drawing, Charotar publishing House 2003. 

5. K. L. Narayana and P. Kannaiah, Engineering Graphics, Scitech Publications (Pvt) Limited-2002 

Total: 30 +30 Hours 

List of Experiments 
 

1. Projection of points located in all quadrants. 

2. Projection of straight lines located in the first quadrant inclined to both the planes.  

3. Determination of true lengths and true inclinations of Straight lines. 

4. Projection of Solids like prisms, pyramids, cylinder and cone when the axis is inclined to one 

reference plane by change of position method. 

5. Sectioning of solids in simple vertical position by cutting planes inclined to one reference plane 

and obtaining true shape of section. 

6. Development of lateral surfaces of simple and truncated solids like prisms, pyramids cylinder and 

cone. 

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

8. Orthographic Projection of various components from pictorial views. 

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

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

Practical Schedule 
 

Sl. 

No 

Experiment Hours 

 

1 Projection of points located in all quadrants 3 

2 Projection of straight lines located in the first quadrant inclined to both the 

planes. 3 

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 change 

of position method. 3 

5 Sectioning of solids in simple vertical position by cutting planes inclined to one 

reference plane and obtaining true shape of section 3 

6 Development of lateral surfaces of simple and truncated solids. 3 

7 Isometric Projections / Views of Solids like prisms, pyramids and Cylinders. 3 

8 Orthographic Projection of various components from pictorial views. 3 

9 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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11L209 WORKSHOP PRACTICE  

(Common for all branches of B.E./B.Tech) 

0 0 2 1.0 

Objective(s) 

¶ To learn the use of basic hand tools and 

¶ To know the need for safety in work place  

¶ To gain hands on experience on Carpentry, Fitting, Sheet metal, Plumbing, Arc welding, Foundry 

and Basic electrical circuits 

¶ To have the basic knowledge on working of domestic appliances. 

Program Outcome(s) 

a. able to demonstrate 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 

Course Outcome(s) 

1. Perform basic Carpentry work 

2. Perform basic Fitting work 

3. Fabrication of Sheet metal objects 

4. Plumbing work 

5. Arc welding skill 

6. Preparing green sand mould 

7. Soldering skill 

Assessment Pattern 

Bloomôs Taxonomy 

(New Version) 
Internal 

Assessment 

Semester end 

Examination 

Preparation  

¶ Remember 

¶ Understand 

¶ Apply  

20 25 

Observation and Results 

¶ Analyze 

¶ Evaluate  

5 10 

Record  10 - 

Mini -Project/ 

Model Examination /Viva-Voce 
15 15 

Total 50 50 

Remember 
 

1. What are the tools used in sheet metal work? 

2. What are the types of joints in sheet metal work? 

3. What is moulding? 

4. What is green sand mould? 

5. What is gas welding? 

6. List out the types of flames in welding. 

7. What is meant by carpentry? 

8. What is the use of Saw? 

9. 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 types 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 Air- Conditioner. 
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Understand 
 

1. Compare the Refrigeration system with air Condition system? 

2. How the refrigeration system works? 

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

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

5. How will you make a green sand mould using solid pattern? How gadget like chair, sofa,table, cell 

phone stand  by using welding joints? 

6. How will make English letters from A to Z by using carpentry tools with screw, bolt and nut? 

7. How metals are manufactured by using casting process? 

8. How cavity is formed by using pattern? 

9. How the wires are joined by soldering? 

Apply / Evaluate 
 

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

2. Sketch the wiring diagram for a room consist of two fans, three tubelights, and one plug point. 

3. Sketch all the wooden furniture present in your house in three dimensional view.  

4. How will make a connection of basic pipe lines, using PVC pipes, that includes valves and taps? 

5. How will form Staircase and Godown wiring? 

Create 
 

1. Prepare a hexagonal shape pen stand by using power tools. 

2. Prepare a cover with handle by using sheet metal to cover a motor. 

3. Prepare a small trolley to carry wastage by using welding work. 

List of Experiments 
 

1. Forming of simple objects using sheet metal. 

2. Preparing a V joint from the given MS flat. 

3. Demonstration of Assembly and Disassembly of centrifugal pump. 

4. Making simple gadget like chair, sofa, table, cell phone stand by using welding joints. 

5. Making simple gadget like pen stand, box, cell phone stand etc., by using power tools. 

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

7. Demonstration of working of domestic appliances: Washing Machine/  Refrigerator and Window 

      Air  Conditioner. 

8. Study of Discrete components and bread board. 

9. Demonstration of Storage Oscilloscopes and Function Generator. 

10. Soldering Practice 

11. Verification of Ohms law, Kirchhoff Voltage and Current laws.  

12. Verification of Superposition, Thevinen and Nortonôs Theorems 

Total: 30 Hours 

Practical Schedule 
 

SI. No. Experiment Hou

rs 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 stand by using welding joints. 3 

5 Making simple gadget like pen stand, box, cell phone stand etc., by using power tools. 2 

6 Making a connection of basic pipe lines, using PVC pipes, that includes valves and taps. 2 

7 
Demonstration of working of domestic appliances: Washing Machine/ Refrigerator and 

Window Air -Conditioner. 

2 

8 Study of Discrete components and bread board. 2 

9 Demonstration of  Storage Oscilloscopes and Function Generator. 2 

10 Soldering Practice 3 
11 Verification of Ohms law, Kirchhoff Voltage and Current laws. 3 

12 Verification of Thevinen and Nortonôs Theorems 3 
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11O301    ENGINEERING MATHEMATICS III  

(Common to all branches Except CSE and Bio-Tech) 

                                                               3   1 0 3.5 

 Objective(s) 
 

¶ 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. 

¶ Ability to solve boundary value problems in heat and wave equation  using partial differential  

equations.      

Programme Outcome(s) 
 

a. able to 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 of engineering mathematics. 

2. To improve problem evaluation technique. 

3. Choose an appropriate method to solve a practical problem. 
 

Assessment pattern 
 

S. No 
Bloomôs Taxonomy 

(New Version) 
Test I4 Test II1 Model 

Examination1 

Semester 

End 

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 Dirichletôs Conditions  

2. Define even and odd function graphically  

3. Write down the complex Fourier transform pair 

4. State convolution theorem in Fourier transform 

5. Define unilateral and bilateral Z-transform of {f(n)} 

6. State initial value theorem in Z-transform 

7. Define complete solution of a partial differential equation 

8. Write the complementary function of non homogeneous second order equations of distinct and 

repeated  roots 

9. What does a2 represent in the equation ytt = a2yxx ? 

10. Write any two solutions of the Laplace equation obtained by the method of separation of variables 

  Understand 

1. Find the general solution of ( ) ( ) ( ).xyzqzxypyzx 222222 -=-+-  

2. 
Solve ( ) yxeyxzDDDD -+=¡+¡+ 222 2

. 

3. Find the half-range cosine series for the function () p<<= x0,xxf  and hence deduce the 

sum of the series  
( )
ä
¤

= +0
4

12

1

n n
.

 

                                                           
4 The marks secured in Test I and II will be converted 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.  
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4. Find the Fourier series of period 2 for the function 
( )í

ì
ë

¢¢-

¢¢
=

212

10
)(

xx

xx
xf

p

p
 

Deduce the sum of ä
¤

= ,..5,3,1
2

1

n n
  . 

5. Find the Fourier transform of ()
í
ì
ë

>

¢-
=

1|x|for0

1xforx1
xf .   

Hence evaluate ñ
¤

ö
÷

õ
æ
ç

å

0

2
sin

dx
x

x
 and  ñ

¤

ö
÷

õ
æ
ç

å

0

4

.dx
x

xsin
 

6. Solve the integral equation dxxxfñ
¤

0

cos)( a  = 
a-e

. 

7. Find inverse Z transform 
( )( )112

4
2

3

-- zz

z
 

8. Find   Z ïtransform of 
( )( )21

32

++

+

nn

n
. 

9. Use convolution theorem to find the inverse Z ïtransform of 
( )( )1412

8 2

+- zz

z
 

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

 

Apply  

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

 

2. Form the PDE of all planes passing through the origin. 

3. Expand the function ),(cos)( pp-= inxxf  as a Fourier series of periodicity 2p. 

4. 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 14.4 17.8 17.3 11.7 0 
 

5. Obtain the constant term and  the first harmonic in the Fourier series expansion in (0,12) for the 

function y = f(x) defined by the table below 

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

 f (x)  1.8 1.1 0.3 0.16 0.5 1.5 2.16 1.88 1.25 1.30 1.76 2.00 

 

6. A taut string of length L is fastened at both ends. The midpoint of the string is taken to a height of 

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

7. A string is stretched between two fixed points at a distance  2L  apart and the  points of the string 

are given initial velocities v where       v   =  cx /L                       0 < x <L 

              = c ( 2L  - x) /L         L  < x < 2L    .  x being the distance from an end  point. Find the   

              displacement of the string at any subsequent time. 

8. A rod 30 cm long, has its ends A and B at 20ºC and 80ºC respectively, until steady state conditions  

prevail. The temperature at the end B is then suddenly reduced to 60º C and at the end A is raised 

to 40º C and maintained so. Find the resulting temperature u (x,t). 
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9. A rectangular 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 given by  
)

10
sin(8

xp , 

while the two long edges x=0 and x=10 as well as the other short edge are kept at 00c . Find the 

steady state temperature. 

10. Solve the equation 0,2127 1012 ===+- ++ yythatgivenyyy n

nnn . 
 

Analyze/ Evaluate 
 

1. Solve (D2-5DDô+6Dô2) z= y sinx. 

2. Solve (4D2-4DDô+Dô2)z = 16 log(x+2y). 

3. Solve z = p x + q y + p2 q2 .    

4. Evaluate 
( )( )ñ

¤

++
0

2222 bxax

dx
 using transform method. 

5. Evaluate 

( )ñ
¤

+0

222 ax

dx  and 

( )ñ
¤

+0

222

2

.
ax

dxx  

6. Find   Fourier sine transform of 
x

e ax-

 , a >0. 

7. Find Fourier sine and cosine transform of e-ax , a > 0 and hence find Fourier sine and  

cosine transform of   x e-ax. 

8. Find Fourier transform of 
22xae- , a > 0 and hence find Fourier transform of  2

2x

e
-

. 

 

9. Find Fourier sine and cosine transform of   X n-1. 

10. Find inverse Z transform 

( )( )112

4
2

3

-- zz

z . 

Unit -I   

Fourier Series  

Dirichletôs conditions ï General Fourier series ï Odd and even functions ï Half range cosine and sine series ï 

Parsevalôs Identity - Harmonic Analysis- Application to engineering problems 

9 hours 

Unit ïII  

Fourier Transform         

 Fourier transform pair ï Sine and Cosine transforms ï Properties ï Transforms of simple functions ï 

Convolution  theorem - Parsevalôs Identity-Finite Fourier Transform-  Application to engineering problems 

9 Hours 

Unit ï I II  

Z -Transform and Difference Equations    

Z-transform - Elementary properties ï Inverse Z-transform ï Convolution theorem -Formation of 

difference equations ï Solution of difference equations using Z- transform  -  Application to engineering 

problems. 

 9 Hours 

Unit -IV   

Partial Differential Equations  

Formation of partial differential equations by elimination of arbitrary constants and arbitrary functions ï 

Solution of standard types of first order partial differential equations (excluding reducible to standard 

forms) - Lagrangeôs linear equation ï Linear partial differential equations of second and higher order with 

constant coefficients 

9 Hours                                                              

Unit  ïV 

Boundary value problems                  

Classification of second order quasi linear partial differential equations ï Fourier series solutions of one 

dimensional wave equation ï One dimensional heat equation (Insulated ends excluded ) ï Steady state 
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solution of two-dimensional heat equation (Insulated edges excluded ) ï Fourier series solutions in 

Cartesian coordinates .  

9Hours                                                                                                                                                                                                       

Total:  45+15 Hours       

Text Book(s) 

1. B. S .Grewal , Higher Engineering Mathematics , Khanna Publications , New Delhi ,2000. 

2. Kreyszig E,  Advanced Engineering  Mathematics , 8th Edition , John Wiley & Sons,   

Inc,Singapore (2008). 

Reference Book(s)  
 

1. Ramana B.V, Higher Engineering Mathematics, Tata McGraw-Hill Publishing Company Ltd, New 

Delhi, 2007. 

2. Bali N.P and Manish Goyal, Text book of Engineering Mathematics,3rd Edition, Laxmi  

Publications(P)Ltd., 2008. 

3. Ray Wylie C and Louis Barrett C, Advanced Engineering Mathematics, Tata McGraw-Hill Publishing 

Company Ltd, 2003. 

4. Glyn James. ñ Advanced Engineering Mathematics, 3rd Edition,Wiley India, 2007 
 

11L302 DATA STRUCTURES 

  3 0 0 3.0 

Objective(s) 

¶ To learn the basics of abstract data types in data structures.  

¶ To learn the principles of linear and non- linear data structures.  

¶ To build an application using sorting and searching. 

 Program Outcome(s) 
 

b. able to demonstrate proficiency in computer programming. 

c. able to develop 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. 

Course Outcome(s) 
 

 

1. Able to understand the model of Abstract Data Type, calculation of algorithm efficiency and 

designing of recursive algorithms. 

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 to know the usage of  Non-Linear 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 
Bloomôs Taxonomy 

(New Version) 
Test I* Test II* 

Model 

Examination* 

Semester End 

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 I and II will be covered 20 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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Remember 
 

1. What is a data structure? 

2. What is a non-linear data structure? 

3. What is 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. What is an ADT? 

8. Specify the basic operations of stack and queue. 

9. List out the applications of stack and queue. 

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

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 searching? 

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 non-recursive algorithms? 

2. What is 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 doubly linked list. Include only the 

instance variables, not the methods. Also write one sentence to describe a situation when a doubly 

linked list is appropriate.  

5. Sort the given values using Quick Sort? 

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

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 condition 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. Convert the expression (a+b)*c/d-e into infix, prefix and postfix notations.DemonstrateDjikstraôs 

algorithm to find the shortest distance in a weighted graph. 
 

Analyze  
 

1. Differentiate linear and non linear 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. Evaluate the best case and worst case complexity for searching algorithms. 

2. Can stack be used to perform queue operations? Judge. 
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Create  
 

1. Develop an application using a stack /Queue /List /Tree that reflects on real world problem. 
 

Unit I   

Introduction         
Pseudo codeïAbstract Data types-Model for an ADT-ADT Implementations-Algorithm Efficiency-

Designing Recursive Algorithms-Recursive Examples.      

Analysis of various algorithm 

                        9 Hours  

Unit II  

Linear List: Stacks, Queues and Lists   
Arrays ï Basic Stack Operation-Stack ADT - Applications of Stack ï Queues Operations- Queue ADT ï 

Queue Applications-List ADT- Circular-Doubly Linked List. 

Analysis of Stack, Array and Lists 

     9 Hours 

Unit III   

Sorting and Searching      
Sorting: Insertion Sort-Selection Sort-Bubble Sort - Merge sort ï Quick sort ïHeap sort-shell sort-External 

Sorts.Searching: Sequential search- Binary Search. - Hashingï General Idea ï Hash Function ï Separate 

Chaining ï Open Addressing ï Linear Probing.                      

Analysis of various sorting algorithms     

   9 Hours 

Unit IV   

Non Linear List: Trees     
Basic Tree concepts - Binary Treesï Tree Traversals ïExpression Trees-Binary Search Trees ï AVL 

Search Trees-Heap concepts-Implementation-Heap ADT-Heap Applications: Priority Queue. 

Analysis between binary and AVL trees 

       9 Hours 

Unit V    

Graphs         

Definitions ï Traverse Graph: Depth first Traversal-Breadth first Traversal-Shortest Path Algorithms: 

Unweighted Shortest Paths ï Dijkstraôs Algorithm. Minimum Spanning Tree: Primôs Algorithmï Kruskals 

Algorithm. 

Applications of Dijkstraôs Algorithm   

     9 Hours 

   Total: 45 Hours 

Textbook(s) 
 

1. M. A. Weiss, Data Structures and Algorithm Analysis in C, Pearson Education, 2009.  
 

Reference(s) 
 

1. F.RichardGilberg, A.Behrouz. Forouzan, Data Structures ï A Pseudocode Approach with C, 

Thomson,2007. 

2. Y.Langsam, M. J.Augenstein and A. M.Tenenbaum, Data Structures using C, Pearson Education, 

2004. 

3. A. M.AhoHopcroft and J.D. Ullman, Data Structures and Algorithms, Pearson education, 2000. 
 

11L303 SIGNAL AND SYSTEMS 

             3 1 0 3.5 

 

Objective(s) 

¶ To make the students to understand Continuous time and discrete time signals and systems. 

¶ To analyze the signals and systems using different transforms 

¶ To acquire the basic knowledge of FIR and IIR systems  

Program Outcome(s) 
 

a. able to demonstrate basic competence in electronics and communication  engineering design 

and analysis using  applications of mathematics, physics and engineering principles. 



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 61 

 

 

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

h. able to apply engineering tools and techniques to conduct engineering design/experiments a 

well as to analyze and interpret data 

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

experimental circuit results. 

j. able to demonstrate critical reasoning and problem solving abilities including the use of 

simulation software for designing and troubleshooting. 
 

Course Outcome(s) 
 

1. Able to identify and differentiate the various types of signals, their responses and properties. 

2. Able to analyze the 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 systems. 

3. Able to explore the discrete 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-DT 

systems. 

4. Able to apply Nyquist criteria for sampling the continuous 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 Z-transform and Laplace Transform. 

Assessment Pattern 
 

S.No 
Bloomôs Taxonomy 

(New Version) 
Test I* Test II* 

Model 

Examination* 

Semester End 

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 and 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 sinc function. 

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 and Fourier Transform. 

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

15. Define Sampling Theorem 

                                                           
* The marks secured in the Test I and II will be covered 20 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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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 signal x[n] 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. State Parsevalôs theorem. 

24. What is meant by aliasing? 

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 continuous 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(t-3)). 

8. Find the even and odd components of the signals x[n]={-2,1,2,-1,3} 

9. What is the periodicity of x(t)=exp(j200ˊt+30)?      

10. Find the energy and power of the given signals.                                      

i) x (t) = u(t) e  j-4t      ii) x(n)= (-0.5)n u(n)        

11. Determine the Nyquist sampling rate and Nyquist sampling intervals for the following Signals                

(a) sinc(200ˊt)+3 sinc2(120ˊt)      (b)sinc(100t́)sinc(200́ t)     

 

12. An input x(t)=exp(-2t)u(t)+ŭ(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)) / (s2+4s+7) then find the initial and final value of f(t). 

14. Find the transfer function H(z), y(n-2)+1.2y(n-1)+0.6y(n)=x(n) 

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

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 of . 

27. Prove convolution property of DTFT. 
 

Apply  
 

1. A function g(t) has the following description. It is zero for t<-5.It has a slope of -2 in the range -

5<t<-2. It has the shape of a sine wave of unit amplitude and with a frequency of ¼ Hz plus a 

constant in the range -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 range -10<t<10 

c.  Graph g(2t) in the range -10<t<10 

d. Graph 2g(3-t) in the range -10<t<10 

e. Graph -2g((t+1)/2) in the range -10<t<10 

2. For the systems described by the equations below determine whether I is time invariant or time 

varying system. 

a. y(t)=f(t-2) 

b. y(t)=f(-t) 

c. y(t)=f(at) 

d. y(t)=tf(t-2) 

3. Graphically explain the convolution property for continuous time signal. 

4. Find the DFT of a sequence x(n)={1,3,5,7,2,4,6,8}using DIT & DIF algorithm.       

5. State and prove properties of Fourier transform. 

6. Derive the expression for Discrete Fourier Transform. 

7. Given H(z)=   find h(n) by partial fractional method. Given ROC is |Z|>1. 

8. X(z)=     |Z|<|a| obtain x(n)by long division method. 

9. Find the inverse Z transform using long division method. 

a. X(Z)=                 |Z|>1 

b. X(Z)=                 |Z|<1 

10. Given x(n)=Ŭnu(n),h(n)=ɓnu(n).Find y(n) of LTI system 

11. Given x(n)=(1/4)nu(n) and y(n)-3/4y(n-1)+(1/8)y(n-2)=2x(n).Find y(n). 

12. Obtain FFT for the sequence x(n)={1,1,1,1,0,0,0,0}using Radix-2 DIT algorithm. 

13. Find the direct form I and direct form II realization of a discrete time system represented by the 

transfer function H(z) as . 

14. Find the parallel and cascade realization of a discrete time system represented by the transfer 

function H(z) as . 

15. Determine the unilateral laplace transform of each of the following signal and specify the ROC 

a. x(t)=e-2tu(t) 

b. x(t)=e-2tu(t)+ e-4tu(t) 

 

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 I    

Representation of Signals and Systems    

Classification of Signals: Continuous and discrete time signalsïStandard Signals- Basic Operations on 

Signals- Basic properties of systems: Linearity, Causality, time invariance, stability -ï convolution integral 

and sum - LTI systems -Characterization using differential and difference equation - Properties of 

convolution and the interconnection of LTI Systems- Block diagram representation. 

Analysis of continuous and discrete time signals and systems.    

   9 Hours 
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Unit II   

Analysis of Continuous Time Signals and Systems        
Determination of Fourier series representation of continuous time signals - Properties - Continuous time 

Fourier transform ï properties of the Continuous time Fourier Transform, Parsevalôs relation and 

convolution in time and frequency domains. Magnitude and Phase representations of frequency response of 

LTI - CT systems  

Applications of the transforms in the image processing      

9 Hours 

Unit III  

Analysis of Discrete Time Signals and Systems       
Determination of Fourier series representation of discrete time signals ï Properties  - Discrete Time Fourier 

Transform (DTFT) -Properties -Parsevalôs relation and convolution in time and frequency domains- 

Frequency response of LTI- DT systems. 

Applications of the transforms in the signal processing       

9 Hours 

Unit IV         

Sampling Theorem  
Representation of continuous time signals by its sample - Sampling theorem ï Reconstruction of a Signal 

from its     samples, aliasing ï discrete time processing of continuous time signals, sampling of 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 properties ï Inverse Laplace Transform -   Computations of impulse response and 

transfer function using Laplace transform -  Z - transform and Inverse Transform - Computation of Impulse 

response & Transfer function using Z Transform  - region of convergence ï properties of ROC  ï

Relationship between z-transform and Fourier transform.     

Relationship between z-transform 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.HamidNawab, Signals & Systems, Pearson Education, 

2006. 

2. H Monsoon Hays, Digital Signal Processing, schaumôs outlines, Tata McGraw-Hill, 2004. 

Reference(s) 

1. Simon Haykin and Barry Van Veen, Signals and Systems, John Wiley, 2003  

2. M J Roberts, Signalsand Systems Analysis using Transform method and MATLAB, Tata McGraw-

Hill, 2007. 

3. H P Hsu, Signals and systems, Schaumôs outlines, Tata McGraw-Hill, 2006 

4. John G Proakis and Dimitris G Manolakis, Digital Signal Processing, Principles, Algorithms and 

Applications, PHI,   2004 

5. K Lindner, Signals and Systems, McGraw Hill, 2004. 

6. Ashok Amhardar, Analog and Digital Signal Processing, Thomson, 2002. 

11L304 ANALOG ELECTRONICS II  

3 1 0 3.5 

Objective(s)  

¶ To gain knowledge on large signal power amplifiers and tuned circuits. 

¶ To acquire knowledge about feedback amplifiers and oscillators.  

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

¶ To gain knowledge on different types of Multivibrator. 

Program Outcome(s) 

a. able to create a  basic competence in electronics and communication  engineering design and 

analysis using  applications of mathematics, physics and engineering principles. 
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c. able to to develop problem solving skills and troubleshooting techniques in electronics. 

h. able to  apply engineering tools and techniques to conduct engineering design/experiments as well 

as to analyze and interpret data 
 

Course Outcome(s) 
 

       1) Able to understand the small-signal models of BJTs and FETs and use them to determine the small-

signal parameters of amplifiers. 

       2) Able to design and analyze 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 of simple transistor oscillator and multivibrator circuits, and analyze 

them to determine its key parameters. 

Assessment Pattern 
 

S.No 
Bloomôs Taxonomy 

(New Version) 
Test I* Test II* 

Model 

Examination* 

Semester End 

Examination 

1 Remember 20 20 10 10 

2 Understand 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 
 

 

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 steps involved in the design of oscillator and amplifier Circuit. 

6. List the gain of different typeôs oscillator for the design. 

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. 

10. What is regulator? 

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

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 Oscillators? 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? 

 

 

                                                           
* The marks secured in the Test I and II will be covered 20 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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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 Wein bridge oscillator? 

7. What is 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 bistableMultivibrator 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 AstableMultivibrator- why is it called so? 

23. What are the two types of transistor 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, R2 and 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. 

Apply  
 

1. A class C amplifier has a base bias voltage of -5Vand 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. If the DC current gain of a transistor is 100, determine ɓdc and Ŭdc? 

4. For a given type of transistor, can ɓdc be considered to be a constant? 

5. What is the voltage gain of a transistor amplifier that has an output of 5v rms and input of 250 mv 

rms. 

6. Under what condition VCE=VCC in the transistor? 

7. For maximum Vcc where should the Q-point be placed? 

Analyze/ Evaluate 
 

1. Determine IB, IC and VCE for a base biased transistor circuit with the following values ɓdc =90, 

VCC=12V,                            

       RB=22kɋ and RC=100ɋ. 

2. Calculate the output resistance of BJt for which Voltage gain of 100 at Ic = 0.1 and 10mA 

3. Calculate the value of Rb if the transistor is saturated when Vcc = +5 V Vi = 5 V when Rb = Rc= 

1KÝ and Beta = 100.  

4. A  p Channel operates in Saturation with its sourse voltage 3 V lower than its substrate for gama = 

.5 and 2ū = .75V and Vro =-.7 V find Vt. 
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Create 
1. Design a emitter follower circuit with Vcc=10V,I=100ma, and RL=100Ý. If the output 

voltage 8 V peak sinusoid find the power delivered th the load. 

2. Design a Class B Push 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 I  

Small Signal Low Frequency Models        

Analysis of transistor amplifier circuit using h parameters ï Comparison of transistor amplifier 

configuration .Low frequency transistor amplifier: .RC coupled amplifier ï Cascaded CE Transistors ï Step 

response of an amplifier -Band pass of cascaded stages ï Effect of Emitter or a Source Bypass Capacitor on 

Low frequency response. Cascading transistor amplifier ï Simplified Calculation for CB, CE & CC 

configurations ï Emitter follower- Millers Theorem ï High input resistant transistor circuits ï Cascode 

transistor Configuration ï Difference Amplifier.FET Small signal model  MOSFET ï Common Source 

Amplifier. 

Common Drain Amplifier and Generalized FET amplifier  

9 Hours 

Unit II  

High Frequency Models              

High Frequency T model ï CB & CE Short Circuit current Frequency response ï alpha cut off frequency -  

Hybrid pi CE transistor model ï hybrid pi Conductanceôs in terms of Low Frequency h parameters ï CE 

Short circuit Current gain obtained with the hybrid pi model ï Current gain with resistive load ï Transistor 

Amplifier response 

High frequency response of a FET Stage   

          9 Hours 

Unit III  

Large Signal Amplifiers             

Class  A Large  Signal amplifier ï Second Harmonic Distortion ï Higher order Harmonic Generation ï 

Transformer Coupled Audio power Amplifier ï Shift of dynamic Load line ï Efficiency ï Push Pull 

Amplifiers. 

Class B amplifiers and ClassAB operation  

9 Hours 

Unit IV  

Feedback Amplifiers  Properties of Negative feedback, Feedback topologies, Series-Series Feedback, 

Series- Shunt feedback, Shunt ïShunt and Shunt ï Series Feedback amplifiers.  

Determining Loop Gain and Stability problem         

9 Hours 

Unit V  

Signal Generators and Waveforms ï Shaping Circuits 

Basic Principles of Sinusoidal Oscillators, RC Oscillator circuit, LC and Crystal Oscillators, 

BistableMultivibrators, Generation 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. Smith, Micro Electronic Circuits Theory an Applications Oxford 

University, 2006. 

2. Millman and C. Halkias, Electronic Devices and Circuits, Tata McGraw-Hill, 1991. 
 

Reference(s) 
 

1. J. Millman, H. Taub and M. Rao, Pulse Digital and Switching waveforms, McGraw-Hill, 2003.  

2. A. David. Bell, Electronic Circuits and Electronic Devices, Oxford  University,  2001.. 
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11L305 INTEGRATED CIRCUITS  

3 1 0 3.5 

Objective(s) 
 

¶ To make the students  understand operational amplifier characteristics. 

¶ To apply operational amplifiers in linear and nonlinear applications. 

¶ To acquire the basic knowledge of special function IC.  
 

Program Outcome(s) 
 

a. able to demonstrate basic competence in electronics and communication  engineering design 

and analysis using  applications of mathematics, physics and engineering principles. 

c. able to develop problem solving skills and troubleshooting techniques in electronics. 

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

requirements.. 

Course Outcome(s) 
 

1. Understand the basics of linear integrated circuits 

2. Design of oscillators and amplifiers using operational amplifiers. 

3. Analysis of PLL and its application in modulators.  

4. Study of special function ICôs and its utilization in design of amplifiers. 
 

 

Assessment Pattern 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination* 

Semester End 

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 
 

1. Define linear integrated circuits.       

2. What is meant by non-linear integrated circuits? 

3. Classify IC based on fabrication. 

4. What is a differential amplifier? 

5. What is CMRR? 

6. List out various configurations of a differential amplifier. 

7. What is current mirror? 

8. What is active load? 

9. Define slew rate. 

10. Mention some applications of op-amp 

11. What is an op-amp? 

12. What are the characteristics of ideal op-amp? 

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 and function of different stages of an op-amp with respect to its block 

diagram. 

16. What is an inverting amplifier? 

17. List different types of comparator. 

                                                           
* The marks secured in Test I and II 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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18. What is a Schmitt trigger? 

19. What is a multivibrator? 

20. Define Hysteresis. 

21. Define pull-in time of PLL? 

22. What are the functional blocks of a PLL? 

23. What is transconductance amplifier? 

24. Define lock-in range. 

25. What is VCO? 

26. What is ADC? 

27. What is DAC? 

28. What is meant by direct type ADC? 

29. What is meant by integrator type ADC? 

30. Mention the types of DACôs. 

31. What is a single slope ADC? 

32. Give the expression for the frequency of oscillations in an op-amp 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 non-linear integrated circuits. 

2. State the gain of differential amplifier in its ideal condition. 

3. State the ideal value of CMRR. 

4. Why practically Re cannot be selected very high? 

5. Why constant current source is used instead of Re? 

6. Why active load is used in differential amplifier? 

7. What causes slew rate? 

8. How slew rate can be made faster? 

9. How the non-ideal DC characteristics of op-amp are rectified? 

10. An op-amp has a gain of twelve million. Express this in dB. 

11. Explain the merit of a regenerative comparator. 

12. What do you understand by precision rectifiers? How do they differ from conventional rectifier? 

13. What modification is required to convert triangular wave generator into a saw tooth? 

14. What are the merits of active filter employing op-amp? 

15. Name few applications of an analog multiplier. 

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

17. What should be the phase difference between input signal and VCO output to active lock? 

18. What is the need for amplitude modulation? 

19. What are the performance parameters of a multiplier? 

20. Give the advantages of variable transconductance technique. 

21. Give an application of a sample and hold circuit. 

22. Where do we use successive approximation type ADC? 

23. What is the advantage of a weighted resistor DAC over R-2R DAC? 

24. Advantage of inverted R-2R ladder? 

25. What are the advantages of dual slope ADC? 

26. What is the need for adaptive delta modulation? 

27. What are the conditions for a sustained oscillation? 

28. Give some commercial applications of a 555 timer. 

29. How to vary the duty cycle of an astablemultivibrator using an op-amp IC? 

30. What are the limitations of linear voltage regulators? 

Apply  

1. For a widlar current source design the value of Re to get Ic2 as 25mA.Assume VBE=0.7V, R=33.3kɋ 

neglect the base current. 

2. An op-amp has a slew rate of 1V/ms, a unity gain frequency of 1MHz and output saturation levels 

of .Design a non-inverting amplifier to provide maximum low frequency for a bandwidth of 
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100 Hz. Calculate the maximum peak amplitude of the input sinusoidal signal frequency 100kHz 

for an undistorted output. 

3. Derive the slew rate equation of an op-amp. 

4. Discuss how a log and antilog amplifiers are realized with op-amp circuitry. 

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

6. For non-inverting op-amp with input resistance 10kɋ and the feedback resistance 900kɋ,find the 

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 filter fc=3 kHz, Q=30 and Af=20. 

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

9. For a circuit of log amplifier, determine V0 given R1=10kɋ, Boltzmann constant k= 1.38X1023J/oK, 

T=298K. 

10. Design an op-amp differentiator that will differentiate an input signal with fmax=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 op-amp integrator R1C1= 1second and the input is a square wave and sine wave. 

Determine the output and sketch it. Assume that the op-amp is initially nulled. 

12. What output voltage would be produced by a D/A converter whose output range is 0V 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 output for 4 bit R-2R 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 of 0-10V.Determine 

a. Minimum number 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 to run an astable mode with RA =5kɋ , RB =5kɋ and 

C=0.01µF.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 operational amplifier has a slew rate of 2V/µsec. 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 and derive 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 difference between 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. A PLL has a free running frequency of 500kHz and bandwidth of the low pass 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 faster 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. Dif ferentiate 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 a timer which should turn on heater immediately after pressing a push button and should 

hold the heater in óon stateô 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 be 2 seconds. 

Unit I   

Characteristics of Operational Amplifier   
Analysis of current sources ï Characteristics of OP AMP ïOpen Loop OP AMPïFrequency response of OP 

AMP ï Slew Rate  

Monolithic IC operational amplifier. 

9 Hours 

Unit II   

Operational Amplifier C ircuits    
Inverting and Non inverting Amplifiers- Differentiator- Integrator- Voltage to current converter- 

Instrumentation amplifier-Sine wave Oscillator- Low-pass and band-pass filters- Comparator- 

Multivibrators and Schmitt trigger- Triangular wave generator- Precision rectifier.  

Log and Antilog amplifiers. 

9Hours 

Unit III   

Analog Multiplier and PLL                   
Analysis of four quadrant (Gilbert cell) and variable transconductance multipliers- Voltage controlled 

Oscillator- Closed loop analysis of PLL, AM, PM and FSK modulators and demodulators.  

Frequency synthesizers and Compounder 

9 Hours 

Unit IV  

Analog To Digital And Digital To Analog Converters   
Analog switches-High speed sample and hold circuits -sample and hold ICs-Types of D/A converter- 

Current driven DAC- Switches for DAC- A/D converter-Flash- Single slope- Dual slope-Successive 

approximation- Delta Sigma Modulation. 

Voltage to Time converters. 

9 Hours 

Unit V    

Multivibrators and Tuned amplifiers       
Astable and MonostableMultivibrators using 555 Timer-Voltage regulators-linear and switched mode 

types- Switched capacitor filter- Frequency to Voltage converters- Tuned amplifiers- Power amplifiers and 

Isolation Amplifiers. 

Video amplifiers.    

9 Hours                                            

Total: 45+15 Hours 

Text Book(s) 

1. RamakantA.Gayakwad, OP-AMP and Linear ICôs , Prentice Hall of India, 2002 

2. D.RoyChoudhry, Shail Jain, Linear Integrated Circuits, New Age International Pvt. Ltd., 2000. 

 

Reference(s) 
1. Sergio France, Design with opearational amplifers and analog integrated circuits, McGraw-Hill 2002 

2. David L.Terrell,Op Amps-Design, Application, and Troubleshooting,  Elsevier publications 2005. 

3. Taub and Schilling, Digital Integrated Electronics, McGraw-Hill, 1997. 

4. William D.Stanely, Operational Amplifiers with Linear Integrated Circuits. Pearson Education, 2004. 
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11L306 DIGITAL ELECTRONICS AND VHDL  

3 1 0 3.5 

Objective(s)  
 

¶ To understand the fundamentals of digital logic 

¶ To understand the various number systems and codes  

¶ To design various combinational and  sequential circuits 

¶ To study the basics about synchronous and asynchronous circuits 

¶ To acquire basic knowledge of VHDL programming 
 

Program Outcome(s) 
 

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 microcontroller-based systems, including assembly and high-level 

language programs. 

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

Course Outcome(s) 
 

1. Realization of Boolean expression using universal gates 

2. Design of different types of register and flip flop 

3. Design a n- bit synchronous up/ down counter  

4. Study the effect of hazards in asynchronous circuits 

5. Design the test bench for combinational and sequential circuits  
 

Assessment Pattern 
 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination * 

Semester End 

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 non-weighted codes? 

3. What are the different classifications of binary codes? 

4. Define Logic Gates. 

5. Define Duality Property. 

6. State Demorganôs theorem. 

7. What are called donôt care conditions? 

8. What does the base of a number system indicate? 

9. Name some positional-weighted system? 

10. What is prime implicant? 

11. What are ómintermsô and ómaxtermsô? 

                                                           
* The marks secured in Test I and II 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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12. List the characteristics of digital logic family. 

13. Draw the circuit diagram of dynamic MOS Nand gate. 

14. Define Full Adder. 

15. What do you mean by encoder?    

16. What is Overflow? 

17. Define Magnitude Comparator. 

18. What is multiplexer? 

19. What are the three possible output states of a tri-state IC? 

20. Draw the structure of Nmos devices. 

21. State the different types of 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 xô+yz as the sum of minterms. 

4. Find the 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 EX-OR gate and OR gate using NOR gate,  

8. List the truth table of the function: F = x y + x yô + y ôz 

9. Design the combinational circuit with 3 inputs and 1 output. The output is 1 when the 

10. binary value of the inputs is less than 3.The output is 0 otherwise 

11. What are the various types of triggering of flip-flops? 

12. Write down the truth table of a half subtractor. 

13. Draw the circuit of half adder. 

14. Derive the characteristic equation of a T flip flop 

15. Draw the state diagram of óTô FF, óDô FF 

16. How will you convert a JK flip flop into a D flip flop. 

17. How many parity bits are required to form Hamming code if message bits are 6? 

18. Generate the even parity hamming codes for the following binary data 1101, 1001 

19. Draw the wave forms showing static 1 hazard?  

20. Derive the characteristic equation of a T flip flop. 

21. Derive the characteristic equation of a SR flip flop. 

22. What are the steps for the analysis of asynchronous sequential circuit? 

23. What are the advantages of totem pole output? 

24. What do you meant by interfacing?    

25. Generate the Vhdl code for full adder. 

26. What do you meant by concurrent constructs? 
 

Apply  
 

1. Why are NAND and NOR gates are known as Universal gates? 

2. Simplify using K-map to obtain a minimum POS expression: 

(Aô + Bô+C+D) (A+Bô+C+D) (A+B+C+Dô) (A+B+Cô+Dô) (Aô+B+Cô+Dô) (A+B+Cô+D) 

3. Find the Minterm expansion of f(a,b,c,d) = aô(bô+d) + acdô 

4. Show that if all the gates in a two ï level AND-OR gate networks are replaced by 

NAND gates the output function does not change. 

5. Implement Y = (A+C) (A+Dô) ( A+B+Cô) using NOR gates only 

6. Using a single 7483, Draw the logic diagram of a 4 bit adder/sub tractor 

7. Realize a BCD to Excess 3 code conversion circuit starting from its truth table 

8. Implement the switching function F= Ɇm (0,1,3,4,7) using a 4 input MUX 

9. Design a switching circuit that converts a 4 bit binary code into a 4 bit Gray code using 

ROM array 

10. Design a synchronous counter with states 0,1, 2,3,0,1 éééé. Using JK FF. 

11. Using SR flip flops, design a parallel counter which counts in the sequence 
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000,111,101,110,001,010,000 éééé. 

12. Design an asynchronous sequential circuit with two inputs X and Y and with one output Z. 

Whenever Y is 1, input X is 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 = abôdôe + aôbôcôeô + bc + de           Z2 = aôcôe, 

Z3 = bc +de+côdôeô+bd    and               Z4 = aôcôe +ce Using a 5*8*4 PLA 

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 input ECL OR/NOR gate circuit when both input are at logic 0.  

18. Design an entity and architecture statements for a 8-bit comparator. 

19. Implement an 8-bit 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 asynchronous network that has two 

inputs and  output. The input sequence X1X2 = 00, 01, 11 causes the output to become 1.The next 

input change  then causes the output to return to 0.No 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 = 0 or x = y = 1 no change in  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 on the rising edges of the 

2 inputs. Static input values are not to have any effect in changing the Z output. 

Create  

1. Develop a sequence detector using D-FFs which generates an output z=1 whenever the string is 

0110 and generates a 0 at all other times where overlapping sequence are detected.   

2. Design an  traffic light controller 

 

Unit I  

Number Systems And Boolean Algebra 

 Review of binary, octal and hexadecimal number systems - conversion methods-number representations - 

signed, unsigned, fixed point, floating point numbers- computer codes - BCD, Gray code - error detection 

and correction codes - parity codes- Hamming codes- Boolean algebra ï basic postulates, theorems - 

switching functions, canonical forms-logic gates.    

Inhibit circuits and pulsed operation of logic gates 

     9 Hours 

Unit II  

Combinational Logic Design 

Standard representation of logic functions-incompletely specified functions- simplification of logic 

functions through K-maps and QuineMcClusky method - implementation using logic gates - Decoders, 

encoders, multiplexers and demultiplexers - implementation of combinational circuits using multiplexers - 

Binary/ BCD adders, subtractors- Carry look ahead adder- magnitude comparator. 

Excess-3 adder and subractor 

          9 Hours 

Unit III  

Sequential Circuits 

General model of sequential circuits- flip -flops- latches - level triggering, edge triggering- master slave 

configuration - Mealy/Moore models - state diagram - state table, state reduction procedures by partitioning 

and implication chart-Design of synchronous sequential circuits -up/down, modulus counters - shift 

registers - Ring counter - Johnson counter - timing diagram - parity  checker - sequence detector.   

Dynamic shift register          

9 Hours 
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Unit IV  

Asynchronous Sequential Circuits and IC logic Families 

Asynchronous sequential logic: Race conditions and Cycles ï Hazards in combinational circuits ï Hazard 

free realization. Characteristics of Digital ICs Terminology-voltage and current ratings-Noise margin-

propagation delay-power dissipation- Characteristics of digital ICs TTL logic family-totem pole, open 

collector and tristate outputs-wired output operations - MOS Technologies- Digital MOSFET Circuits ï 

CMOS Logic-CMOS Series Characteristics ï Low- Voltage Technologies- Open Collector/ Open-Drain 

Outputs- Tristate(Three State) Logic Outputs-  

High-Speed Bus Interface Logic 

9 Hours 

Unit V  

Introduction to VHDL  

Introduction to VHDL ï Behavioral, Data Flow and Structural Model - Operators ï Data objects - Data 

types, Attributes ï Delay models - Concurrent constructs - Sequential constructs - Subprogram - Functions 

ï Procedure ïPackage- Configuration and Generics ï Test Benches ïSimple programs (Using Gates, Mux, 

Demux, Adders, Subtractors, Encoders, Decoders, Comparators)      

Simple programs for parity generator and parity checker 

9 Hours 

    Total: 45+15 Hours 

 

Textbook(s) 
 

1. A. Anand Kumar, Fundamentals of Digital Circuits PHI, 2010. 

2. ZainalabedinNavabhi, VHDL Analysis and Modeling of Digital Systems,McGraw -Hill, 1998. 

Reference(s) 
 

1. D. Donald Givone, Digital principles and design, Tata McGraw Hill, 2002. 

2. H. Charles Roth Jr, Fundamentals of Logic Design Thomson Learning/Brookscole, 2004.  

3. H. Charles Roth Jr, Digital System Design using VHDL Thomson/ Brookscole, 2005. 

4. J.RonaldTocci, S.NealWidmer, Digital Systems: Principles and Applications, PHI, 2003. 
 

11L307 DATA STRUCTURES LABORATORY  

0 0 3 1.5 

Objective(s) 
 

¶ To understand the concept of stacks and queues  

¶ To implement various search algorithms in the data structures  

¶ To Know the tree and graph traversal techniques 

Program Outcome(s) 

 

b. an ability to demonstrate 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 

Bloomôs Taxonomy  

(New Version) 
Internal 

Assessment 

Semester End 

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 
 

1. What is a data structure? 

2. What is an array? 

3. What is a linked list? 

4. What is stack top? 

5. What is queue front and queue rear? 

6. What is big O notation? 

7. What are the notations used in Evaluation of Arithmetic Expressions using prefix postfix and 

prefix forms? 

8. What is an ADT? 

9. Specify the basic operations of stack and queue. 

10. List out the applications of stack and queue. 

11. What is tree and List out few of the applications of tree data-structure? 

12. List the various types of sorting algorithms. 

13. What is searching? 

14. Specify the properties of binary search tree. 

15. What is minimum spanning tree? 

Understand 

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

2. When does stack overflow and underflow condition occurs? 

3. When does queue overflow and underflow condition occurs? 

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

use? 

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

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

list. 

7. Describe the operations of creating, inserting, searching and deleting a node in singly and doubly 

linked list. 

8. 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?  

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

10. 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 

11. Search the following list using binary and linear search.25 63 1 0 9 55 2 96 

12. Describe the time complexity of sorting and searching algorithms 

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

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

15. Describe the traversals followed in DFS and BFS. 

Apply  

1. 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 

2. Search the following list using binary and linear search.25 63 1 0 9 55 2 96 

3. Build a heap structure for the following list42,23,74,11,65,58,94,36,99,87 

Analyze / Evaluate 

1. Write a program implementing stack and queue operations. 

2. Write a program to evaluate the given expression using stack and queue operations. 

3. How to traverse in a singly and doubly linked list? 

4. Write a program to perform the polynomial addition & multiplication using linear linked list. 

5. Write a program for Inorder, preorder and, Postorder traversal of binary tree. 

6. Write a program to insert & delete a node in a binary tree. 

7. Identify the shortest distance between nodes in a graph using BFS & DFS. 

8. Trace the shortest path in a graph using Dijkstraôs algorithm. 

9. Write a program to perform  the following operations: 

a. Infix to postfix  

b. Infix to prefix 
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Create  

1. Develop a mini project on applications 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 operations such 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 order using 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 binary tree 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 (So 1 3 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 benchmark analysis 

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 across the river to continue 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 Schedule 

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, search 

of node and display on singly linked list. 

3 

4 Program to perform various operations such as creation, insertion, deletion, search 

of node and display on doubly linked list. 

3 

5 Program to sort the elements in ascending order using  selection sort and bubble 

sort 

3 

6 Implementation of quick sort. 3 

7 Implementation of descending order to sort the elements using Heap 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, prefix to  postfix 

expression 

3 

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

11L308 ANALOG ELECTRONICS  AND INTEGRATED CIRCUITS LABORATORY  

0 0 3 1. 5 

Objective(s)  

¶ To gain knowledge on large signal power amplifiers and tuned circuits. 

¶ To acquire knowledge about feedback amplifiers and oscillators.  

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

¶ To gain knowledge on different types of Multivibrator. 

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

a. an ability to demonstrate 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 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 Power amplifiers for a given specifications 

2. List the different 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 
 

Bloomôs Taxonomy 

(New Version) 
In ternal 

Assessment 

Semester End 

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 steps involved in the design of oscillator and amplifier Circuit. 

6. List the gain of differenttypeôs oscillator for the design. 

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. 

10. What is regulator? 

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

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 Oscillators? Define Barkhausen Criterion. 

17. What are the types of feedback oscillators? 

18. What are the conditions for oscillation? 

19. Define Piezo-electric effect. 

20. What is an Armstrong oscillator? 

21. What is Miller crystal oscillator? 

Understand 

1. Define gate width. 

2. Compare  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 Wein bridge oscillator? 

7. What is a Twin T network? 

8. Define Franklin oscillator. 

9. What is unloaded Q? 
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10. What are the applications of mixer circuits? 

11. What is a Multivibrator? 

12. Name the types of  Multivibrators? 

13. How many stable states do bi-stable Multivibrator have? 

14. When will the circuit change from stable state in bi-stable Multivibrator ? 

15. What are the different names of bi-stable Multivibrator? 

16. What are the applications of bi-stable Multivibrator? 

17. What are the other names of mono-stable Multivibrator? 

18. Why is mono-stable Multivibrator called gating circuit? 

19. Why is mono-stable Multivibrator called delay circuit? 

20. What is the main characteristics of AstableMultivibrator? 

21. What is the other name of AstableMultivibrator- why is it called so? 

22. What are the two types of transistor bistableMultivibrator? 

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

24. What are the two stable states of bistableMultivibrator? 

25. What finally decides the shape of the waveform for bistableMultivibrator? 

26. How are the values R1, R2 and VBB chosen in bistableMultivibrator? 

27. What is the self biasedMultivibrator? 

28. What are the other names of speed up capacitors? 

29. Define transition time 

30. What is the value of commutating capacitor? 

31. Define resolving time. 
 

Apply  
 

1. A class C amplifier has a base bias voltage of -5Vand Vcc = 30 V. It is determined that a peak 

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

2. If the DC current gain of a transistor is 100, determine ɓdc and Ŭdc? 

3. For a given type of transistor, can ɓdc be considered to be a constant? 

4. What is the voltage gain of a transistor amplifier that has an output of 5v rms and input of 250 mv 

rms.Under what condition VCE=VCC in the transistor? 

5. For maximum Vcc where should the Q-point be placed. 
 

Analyze/ Evaluate 

 

1. Determine ɓdc  and IE  for a transistor where IB=50µA and Ic=365mA. 

2. Determine IB, IC, IE, VBE for fixed bias circuits whose Rb=10kɋ, RC=100ɋ and VBB=5V 

,VCC=10V. 

3. A certain transistor is tooperated with VCE=6V .If maximum power rating is 250mW .what is the 

most  Collector current that it can be handle? 

4. Determine IB, IC and VCE for a base biased transistor circuit with the following values ɓdc =90, 

VCC=12V,                 RB=22kɋ and RC=100ɋ. 

5. Name the two conditions that produce saturation in the transistor. 

6. A certain JFET has an IGSS of 1nA for VGS =-20v .Determine the input resistance. 
 

Create 
 

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

integrator vin=5v. 
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2. A triangular waveform of vin=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. 

 

 
3. Find the output voltage when the input voltage V1=2v, V2=3v,V3=4v,V4=5v are applied to the 

scaling adder. What is the current through the RF=10K.ɋ. 

 
LIST OF EXPERIMENTS  
 

1. Frequency Response of Class-B Complementary symmetry  Power Amplifier 

2. Frequency Response of Class-C Amplifier 

3. Feedback amplifier circuits-current series and voltage shunt-gain & band width. 

4. Transistor based design of Hartley and colpitts Oscillator circuit 

5. Multivibrator Circuit using transistors 

¶ AstableMultivibrator 

¶ MonostableMultivibrator 

6. Linear Op-Amp-characteristics ïCMRR,voltage offset and Av open. 

7. Applications of  Linear Op-Amp circuits ï Inverting and Non inverting Amplifiers, Voltage 

Follower, Differentiator, Integrator,  subtractor,and  summer. 

8. Comparator circuits ï Window detector and Schmitt trigger. 

9. Active filters using Op-Amps ï Higher order LPF, HPF and BPF  

10. Multivibrators using Op-Amp. 

11. Oscillators using Op-Amps/ 

¶ RC-phase shift oscillator 

¶ Wein bridge oscillator 

12. Characteristics of PLL using IC565. 

Simulate Using P-spice Tool 

     13. Design a emitter follower circuit with Vcc=10V,I=100ma, and RL=100ɋ. If the output voltage is 8 

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 

¶ AstableMultivibrator 

¶ MonostableMultivibrator 

Total: 45 Hours 
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PRACTICAL SCHEDULE  

 

Sl.No 

 

Experiment Hours 

 1 Frequency Response of Class-B Power Amplifier 

 

3 

2 Frequency Response of Class-C Complementary symmetry  Power Amplifier 

 

3 

3 Feedback amplifier circuits-current series. 3 

4 Frequency Response of Tuned Amplifiers. 3 

5 Feedback amplifier circuits-voltage shunt. 3 

6 Linear Op-Amp circuits ï Inverting and Non inverting Amplifiers, Voltage 

Follower, Differentiator, Integrator  subtractor, summer. 

 

3 

7 Design of power regulated supply using op amps. 3 

8 Comparator circuits ï zero crossing detector and Schmitt trigger. 

 

3 

9 Active filters using Op-Amps ï 2nd order LPF, HPF, BPF and BRF 3 

10 Multivibrators using IC 555. 3 

11 Characteristics of PLL using IC565. 

 

3 

12 Oscillators using Op-Amps 

. 

3 

13 Design Experiments 4 

14 Application Experiments 2 

15 Mini projects 3 

 

 

11L309 DIGITAL ELECTRONICS &VHDL LABORATORY  

0 0 3 1.5 

Objective(s) 

 

¶ To design and implement the digital circuits 

¶ To gain expertise in digital systems  and simulation of digital circuits with VHDL 

 

Program Outcome(s) 

 

a. able to demonstrate basic competence in electronics and 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 microcontroller-based systems, including assembly and high-level 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 

experimental circuit results. 

 

Course Outcome(s) 

 

1. Knowledge of basic logic gates, Boolean theorems and karnaugh map 

2. Analyze the different types of number systems and its applications 

3. Study the timing diagrams and delay models in digital circuits  

4. Knowledge of VHDL operations and their coding styles 
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Assessment Pattern 

 Bloomôs Taxonomy  

(New Version) 
Internal 

Assessment 

Semester End 

Examination 

Preparation 

¶ Remember 

¶ Understand 

¶ Apply 

 

 

10 

 

 

15 

Observation & Results 

¶ Analyze 

¶ Evaluate 

 

15 

 

20 

Record 10 - 

Mini -Project/Model Examination/Viva-Voce 15 

15 

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 by demorgenôs law? 

5. Define flip-flops. 

Understand 

1. How numbers are converted from binary to BCD and vice versa? 

2. How numbers are converted from binary to gray and vice versa? 

3. List the difference between flip-flop and latch 

4. Mention the uses of preset and clear signals in flip-flops 

5. What is meant by divide by 2 counters? 

6. What is meant by data selector? 

7. List the characteristics of various flip-flops 

Apply / Evaluate 

1. Design single bit full adder using half adder 

2. Design 2 input XOR gate using minimum number of NAND gates 

3. Count the sequence 1, 2, 1 using various flip-flops 

4. Design 2 input XNOR using Multiplexer 

5. How do you calculate delay in flip-flops? 

6. Write VHDL code for state machines 

Create 

1. Design a program to convert the BCD to 7 SEGMENT display. 

2. Design 4 bit multiplier. 

3. Design traffic 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-3 code and vice versa 

       (ii) Binary to gray and vice-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. 

5. Using test bench program, design and  implement a  16 bit odd/even parity generator & checker 

using VHDL  

6. Using test bench program, design and  implement a  Multiplexer and De-multiplexer  using VHDL  

7. Using test bench program, design and  implement an encoder and decoder  using VHDL 

8. Design Experiments 

9. Application Experiments 

10. Mini projects 

Total: 45 Hours 
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Practical Schedule 

 

Sl.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 

       (i) BCD to excess-3 code and vice versa 

       (ii) Binary to gray and vice-versa 

6 

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, 8 Bit 

Magnitude Comparator  

6 

5 Using test bench program, design and  implement a  16 bit odd/even parity generator & 

checker using VHDL 

3 

6 Using test bench program, design and  implement a  Multiplexer and De-multiplexer  using 

VHDL 

3 

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

8 Design Experiments 

(i) Design a sequential circuit using ROMs and PLAs. 

(ii)  Design flip flops (JK,SR,D and T) VHDL using data level of abstraction 

 

4 

9 Application Experiments 

 

4 

10 Mini projects 

 

7 

11L401   PROBABILITY  AND RANDOM  PROCESSES 

                                                              3 1 0 3.5  

Objective(s) 

¶ To introduce the mathematical foundations on theory of probability, random variables and 

distributions 

¶ It provides insight into the classifications of random processes and acquire knowledge on spectral 

density this describes the average frequency content of a random process. 

Programme Outcome(s) 

a. able to demonstrate basic competence in electronics and communication  engineering design 

and analysis using  applications of mathematics, physics and engineering principles. 

Course Outcome(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 

S. No 
Bloomôs Taxonomy  

(New Version) 
Test I5 Test II5 Model 

Examination5 

Semester End 

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 

                                                           
The marks secured in Test I and II will be converted 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.  
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Remember 
 

1. Define Random Variable. 

2. Write the formula for Exponential Distribution. 

3. Define a random process and give an example of a random process. 

4. State Bayeôs theorem. 

5. State the central limit theorem.   

6. Define a random process which is stationary in the wide sense. 

7. Define Markov Chain and one-step transition probability. 

8. Define ensemble average and time average of a random process {x (t)}. 

9. Define power spectral density.   

Understand  

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

( A /B).      

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

3. The joint pdf of the R.V. (X, Y) is given by f(x, y) = K xy 

2 2( )x ye- +

,x>0, y>0. Find the value of 

K  and prove also that X and Y are independent. 

4. 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. 

5. When is a random process said to be ergodic?  Give an example for an ergodic process. 

6. When are the processes {x(t)} and {y(t)} said to be jointly stationary in the wide-sense?  

7. If R (t) = e- 2 l ö t ö  is  the  auto  correlation  function  of  a  random  process  X(t) obtain the 

spectral  density  of  X(t). 

8. Show that  SYY(w) = SXX(w)  öH (w )ö2.   

9. Find the MGF of the Erlang distribution and hence find its mean and variance. 

 

Apply  

 

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

boys? 

2. In a class of 100 students 75 are boys and 25 are girls. 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. 

3. The overall percentage of failure in a certain examination is 40. What  is the  probability  that  out 

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

4. In a newly constructed township, 2000 electric lamps are installed with an average life of  1000 

burning  hours and standard deviation of 200 hours. Assuming the life of the lamps follows normal 

distribution,  find  the number of lamps expected to fail during the first 700 hours.   

5. From a sack of fruits containing  3 oranges, 2 apples and 3 bananas, a random sample of 4 pieces 

of   fruit  is  selected. If  X  is  the number  of oranges  and Y  is  the number of apples in the   

sample, find  P ( X +Y Ò 2 ) .  

6. The two equations of the variables X and Y are x = 19.13 - 0.87y and   y = 11.64 - 0.50x.   Find 

the correlation co-efficient between X and Y. 

7. 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 

are recorded in 4-min period.  P[N(4)=10]=0.104. 

8. 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. 

9. The spectral density of a random process X (t) is S (w ) = k, ö wö < 1 and = 0   otherwise.  Find R 

(t). 

10. If  R (t) = e- 2 l ö t ö  is  the  auto  correlation  function  of  a  random  process  X(t), obtain the 

spectral  density  of  X(t). 
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Analyze/ Evaluate 

1. A given lot of IC-chips contains 2% 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 actually defective is 0.94.If a 

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

2. 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 and 10.30A.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 ?        . 

3. In a certain factory turning razor blades, 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 consignment 

of  packets.  

4. If X and Y are two random variables having joint density function    

îí

î
ì

ë
<<<<--

=

otherwise

yxyx
yxf

:0

42,20);6(
8

1

),( .      

5. Find     andYXPiiYXPi )3()),31(). <+<Æ< )iii )3/1( << YXP   

6. Given is the joint distribution X and Y: 

i.  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. 

7. If X and Y are independent random variables each normally distributed with mean as  0 and 

variance as
2s  find the density function of   ö

÷

õ
æ
ç

å
=+= -

x

y
andyxr 122 tanq .       

8. Consider the random process x(t)=Cos(wt+q) where q is a random variable with probability    

 density function     P()q =

îí

î
ì
ë ¢¢-

elsewhere0

0
2

1 pp
p  

9. Show that the first and second moment of x (t) is independent of time. 

 If )(cos)( qw += tytx where y and q are independent random variables and f is uniformly 

distributed in (-p, p) prove that  )(cos.)(
2

1
),( 21

2

21 ttyEttR -= w .    

10. If 0,sincos)( ²+= ttBtAtx ll is a random process where A and B are independent  

 ),0( 2sN random variables, examine the stationary of  x(t).          

11. The process {x (t)} whose probability distribution under certain conditions are given by 

 [ ]ntxP =)( =
1

1

)1(

)(
+

-

+ n

n

at

at
,       n = 1, 2é., 

 i= 0,
1

=
+
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at
    .          Show that it is not stationary.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
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Unit I  

Probability and Random Variables   

Axioms of probability - Conditional probability - Total probability ï Bayeôs theorem - Random variable  - 

Probability mass function - Probability density functions- Properties ïMoments - Moment generating 

functions and their properties 

9 Hours 

Unit II   

Standard Distributions      

Binomial- Poisson- Geometric- Uniform ï Exponential - Gamma and Normal distributions and their 

properties. Functionsofa random variable.                                                          

 9 Hours 

Unit III  

Two Dimensional Random Variables    

Joint distributions - Marginal and conditional distributions ï Covariance - Correlation and regression - 

Transformation of random variables - Central limit theorem (without proof).   

9 Hours 

 

Unit IV  

Classification of Random Processes   

Definition and examples - first order, second order, strictly stationary, wide sense stationary and Ergodic 

processes - Markov process - Poisson and Normal processes - Sine wave process.  

9 Hours 

Unit V  

Correlation and Spectral Densities  

Auto correlation - Cross correlation - Properties ï Power spectral density ï Cross spectral density - 

Properties ï Wiener-Khintchine relation ï Relationship between cross power spectrum and cross 

correlation function - Linear time invariant system - System transfer function ïLinear systems with random 

inputs ï Auto correlation and cross correlation functions of input and output.      

9 Hours  

Total:  45+15 Hours  

Textbook(s)  

 

1. Peyton  J R and  Peebles Z, Probability, Random Variables and Random Signal Principles, Tata 

McGraw Hill Publications, New Delhi, 2002.  

2. Stark H and Woods J.W,  Probability and Random Processes with Applications to Signal      

Processing, Pearson Education, Delhi, 2002. 
 

Reference(s)  
 

1. Gupta S.C and  Kapur J. N,  Fundamentals of Mathematical Statistics,  Sultan Chand and Co., 

New Delhi, 2002. 

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

3. Athanasios Papoulis,  UnniKrishna Pillai. S,   Probability , Random Variables and Stochastic 

Processes,  Tata McGraw Hill Publications, New Delhi, 2002 

4. Johnson  R.A, Miller & Freundôs Probability and Statistics for Engineers,  Seventh Edition,  

Pearson  Education, Delhi, 2009.  

 

11L402 DIGITAL SIGNAL PROCESSING  

3 1 0 3.5 

Objective(s) 

 

¶ To explore the design procedures for digital filters. 

¶ To study the Finite Word Length Effects and  fundamentals of  Multirate Digital Signal Processing 

¶   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 to demonstrate basic competence in electronics and communication  engineering design 

and analysis using  applications of mathematics, physics and engineering principles. 

c. able to develop problem solving skills and troubleshooting techniques in electronics. 

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

h. able to 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 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. able to understand and write program using DSP Processors  

Assessment Pattern 
 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination* 

Semester End 

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. State Parsevalôsenergy  theorem. 

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 need 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 technique for 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 order of 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 I and II 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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6. How to convert sampling rate? 

7. How to design digital filters from 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 Blackman-tuckey method is preferred when compared to other windowing methods? 

11. What is multirate signal processing? 

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  of  different frequencies?  
 

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 have 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 by limit cycle oscillation in digital filters? 

12. How can we eliminate the oscillations after the truncation? 

13. Compute the energy of the signal x[n]=2-n  u[n]. 
 

Create 
 

1. Design a DSP based voice transmission system. 
 

Unit I  

Discrete Time Fourier Transform and FFT      

Discrete Fourier Transform ï Properties ï Inverse DFT ï Circular Convolution ï Sectional Convolution ï 

Fast Fourier Transform ï Radix-2 FFT ï Decimation-in-time and Decimation-in-frequency algorithms ï 

Comparison between DIT FFT and DIF FFT algorithms. 

Analyze  Discrete system using DFT 

9 Hours 

Unit I I  

Infinite Impulse Response Digital Filters  
Review of design of analogue Butterworth and Chebyshev Filters, Frequency transformation in analogue 

domain ï Design of IIR digital filters using impulse invariance technique ï Design of digital filters using 

bilinear transform ï pre warping ï Frequency transformation in digital domain ï Realization using direct, 

cascade and parallel forms.  

Realization of IIR Digital  filters  

9 Hours 

Unit II I  

Finite Impulse Response Digital Filters   

Symmetric and Antisymmetric FIR filters ï Linear phase FIR filters ï Design using Frequency sampling 

technique ï Window design using Hamming, Hanning and Blackmann Windows ï Concept of optimum 

equiripple approximation ï Realisation of FIR filters ï Transversal, Linear phase realization structures.  

Realization of FIR Digital  filters  

9 Hours 

Unit I V 

Finite Word Length Effects &Multirate Digital Signal Processing   

Quantization noise ï derivation for quantization noise power ï Fixed point and binary floating point 

number representation ï comparison ï over flow error ï truncation error ï co-efficient quantization error  - 

limit cycle oscillation. Mathematical description of change of sampling rate - Interpolation and Decimation 
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Decimation by an integer factor - Interpolation by an integer factor - Sampling rate conversion by a rational 

factor.  

Number representation of binary and floating point  

9 Hours          

Unit V  

Digital Signal Processors    

Introduction to DSP architecture ï 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 Proakis, Dimtris G Manolakis, Digital Signal Processing Principles, Algorithms and 

Application, PHI, 2000.  

2. B.Venkataramani& M. Bhaskar, Digital Signal Processor Architecture, Programming and 

Application, TMH 2002. 
 

Reference(s) 
 

1. Alan V Oppenheim, Ronald W Schafer, John R Beck, Discrete Time Signal Processing, PHI, 

2000, Avtarsingh, S.Srinivasan, DSP Implementation using DSP microprocessor with Examples 

from TMS32C54XX -Thamson / Brooks cole Publishers, 2003 

2. S.Salivahanan, A.Vallavaraj, Gnanapriya, Digital Signal Processing, McGraw-Hill / TMH, 2000 

3. JohnyR.Johnson, Introduction to Digital Signal Processing, Prentice Hall, 1984. 

4. S.K.Mitra, Digital Signal Processing- A Computer based approach, Tata McGraw-Hill, 2003, 

New Delhi. 

11L403 ANALOG  COMMUNICATION  

3 1 0 3.5 

Objective(s) 
 

¶ To have an introduction on different analog modulation schemes 

¶ To study the noise performance of different modulation systems 

¶ To understand the concept of informationtheory 

 

Program Outcome(s) 

 

a. able to demonstrate basic competence in electronics 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 and troubleshooting. 

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

requirements. 

 

Course Outcome(s)  
 

1. able to understand the knowledge about  various analog communication systems  

2. able to learn the FM modulation systems and broadcast receivers, 

3. able to study performance of AM and FM receivers. 

4. able to design a reconstruction filters.  
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Assessment Pattern 
 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination* 

Semester End 

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. What 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 and a narrowband 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 frequency-modulated signals? 

30. Define óeffective bandwidthô of an angle-modulated signal? 
 

Understand 

 

1. Differentiate AM and FM  

2. Give the classification of modulation. 

                                                           
*The marks are secured in Test I and Test II 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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3. How much power is saved in DSBSC-AM and SSB-AM? Define modulation index and frequency 

deviation of FM Mention four demodulation methods for DSB-SC Modulation 

4. What is single tone and multi tone modulation? 

5. Compare AM with DSB-SC and SSB-SC. 

6. Compare WBFM and NBFM. 

7. List the properties of the Bessel function.  

8. When do you say that two signals x (t) and y(t) are orthogonal and orthonormal? 

9. What is modulation index? What happens if it is greater than unity? 

10. 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 the tolerable limits? 

11. How is a phase-locked loop (PLL) useful in detecting the FM signal? 

12. 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 limiter. 

13. Name the important sections of a transmitter. 

 

Apply  

1. A 10 MHz carrier is modulated with 5 KHz sine wave. What is the bandwidth of transmitted AM 

signal? 

2. What is the bandwidth requirement to transmit an FM signal with a modulating frequency of 10 

KHz and a carrier deviation of 30 KHz? 

3. Calculate the SNR at receiver output assuming that the bandwidth is 10 MHz. 

4. Calculate the capacity of a channel, which has a bandwidth of 3.4 kHz for a signal to noise ratio of 

30dB. 

5. Compute the differential entropy of a random variable x, distributed over the interval [0,a]. 

6. 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.  

7. A transmitter supplies 8 Kw to the antenna when modulated. Determine the total power radiated 

when modulated to 30%. 

8. What are the drawbacks of emitter modulator? 

9. A carrier Signal is sinusoidally modulated to a depth of m=0.8. What percentage of the total power 

of the modulated signal is in the two side bands? 

10. 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 image frequency rejection in rejection in db. 

Analyze 

1. The intermediate frequency of a super heterodyne receiver is 450 kHz. If it is tuned to 1200 kHz, 

what would be the image frequency? 

2. For a FM transmission with a frequency deviation of 20 KHz. Determine the percent modulation 

for commercial FM station. 

3. What do you meant by multitone modulation? 

4. How FM wave can be converted to PM wave? 

5. How PM wave can be converted to FM wave? 

6. What is diagonal Clipping? How can it be avoided? 

7. In the filter method of generation of an SSB-SC signal, why do we have to use initially a low 

frequency carrier? 

8. 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 second IF of 

150kHz.Calculate (in decibels) the image frequency rejection. Make reasonable assumptions, if 

necessary. 

9. An Am transmitter is used to send a message signal with x2 =0.5 and a bandwidth of 5 MHz over a 

channel which introduces additive white noise with a power spectral density of  10-12 W/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 signalïtoï noise ratio that can be obtained. 

10. Justify the use of log(1/p) 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 possible Outcome(s) with probabilities p1=1/2, p2=1/4,p3=1/8, p4=1/16, 

p5=p6=1/32. Find entropy of the system. 

2. A Discrete memoryless 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 fc=100 kHz DSB-SC modulated by a message signal 

x(t)=cos2000*pi*t+2cos4000*pi*t to give a modulated signal xc(t)=50x(t)cos2*pi*105t 

a. Sketch the spectrum of xc(t), the modulated signal. 

b. Find the average powers of all the frequency components in xc(t). 

4. A DSB-SC signal is transmitted over a channel with additive white noise of two-sided PSD of (ɐ 

/2)=0.5* 10-12 W/Hz. if the received signal power is SR =20*10-19  W and the message bandwidth 

W=5*106 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 are 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 signal-to-noise ratio of 

40dB. 

b) Calculate the minimum signal-to-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 an angle-modulated signal for 

fm=5 kHz and ɓ=smallest value of ɓ for which the carrier components vanishes. Sketch the 2-sided 

spectrum up to the 3rd side-frequency component. 

2. It is proposed to transmit a message signal whose amplitude is uniformly distributed over [-1,1] 

and whose bandwidth is 1.5 MHz over a channel with an additive white noise two-sided PSD of  

0.5*10+-13  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, determine the transmitter 

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 probabilities 0.35, 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 1 occur with probabilities 0.25 and 0.75. Find the 

probabilities of the binary symbols 0 and 1 appearing at the output. 
 

Unit I  

Amplitude Modulation Systems    

Generation and demodulation of AM, DSB-SC, SSB-SC, 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 II  

Frequency Modulation Systems     

Angle modulation, frequency modulation, Narrowband and wideband FM, transmission bandwidth of FM 

signals, Generation of FM signal ï Direct FM ï indirect FM, Demodulation of FM signals, FM stereo 

multiplexing, PLL ï Nonlinear model and linear model of PLL, Non-linear effects in FM systems, FM 

Broadcast receivers,   

FM stereo receiver.  

    9 Hours 
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Unit III  

Noise Performance of DSB, SSB Receivers  

Noise ï Shot noise, thermal noise, White noise, Noise equivalent Bandwidth, Narrowband noise, 

Representation of Narrowband noise in terms of envelope and phase components, Sine wave plus 

Narrowband Noise, Receiver model, 

Noise in DSB-SC 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 effect, FM threshold effect, FM 

threshold reduction, Pre-emphasis and de-emphasis 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 of 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 Modulation Systems. 

     9 Hours 

        Total: 45+15 Hours 

Textbook(s) 
 

1. Simon Haykin, Communication Systems, John Wiley, 2001. 
 

Reference(s) 
 

1. P.Michael Fitz, Fundamentals of Communication System, Tata McGraw-Hill -2008. 

2. P.Rama Krishna rao, Analog Communication, Tata McGraw-Hill -2011 

3. Taub and Schilling, Principles of communication systems, Tata McGraw-Hill, 1995. 

4. Bruce Carlson et al, Communication systems, McGraw-Hill,2002. 

5. Roddy and Coolen, Electronic communication, PHI, 2003. 

 

11L404 MICROPROCESSORS 

3 0 0 3.0 

Objective(s) 

 

¶ To acquire basic knowledge about Microprocessors.                

¶ To study the Architectures of  8-, 16-, 32-bit Microprocessors.  

¶ To understand the concept of Assembly language and C language programming. 
 

Program Outcome(s) 
 

a. able to demonstrate basic competence in electronics and 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 microcontroller-based systems, including assembly and high-level 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 

 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination* 

Semester End 

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 modes of 8086 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 names of various 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 pins of 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 supervisor 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 the conditional 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 8086 

15. Recognize the formation of physical address 

16. Differences between microprocessors and controllers. 
 

                                                           
*The marks are secured in Test I and Test II 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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Apply  

1. Apply timing diagram to calculate the time required to execute MOV A,B. 

2. Use rotate instruction for multiplication operation. 

3. Illustrate the timing states of SIM and RIM instructions. 

4. Demonstrate the position SP after the pop instruction. 

5. Illustrate the 2 K memory construction with flip flops.  

6. Illustrate the block diagrams of microprocessors. 

7. Apply the read and write cycles to any given instruction. 

8. Illustrates various types of interrupts. 

9. Demonstrate I/O 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 numbers without using MUL instruction. 

13. Demonstrate the utility of external memory in microprocessors.  

14. Illustrate various types of DMA transfer. 

15. Use the processor to convert hex code to decimal code. 

16. Illustrate the timing diagram for minimum and maximum modes of operation for 8086. 

17. Demonstrate the memory read and memory write cycles for a given instruction. 

18. Illustrate various attributes of ADC of ColdFire 

19. Illustrate the timing diagram in minimum and maximum modes of operation. 
 

Analyze 

1. Distinguish Clock generation, Reset generation & synchronization, 

2. Test the wait state computation & generation, Ready synchronization. 

3. Inspect interfacing of RAM and EPROM memories.  

4. Analyze the Modes of I/O data transfer. 

5. Calculate the physical address from the segment address 6055H and offset address as 3000H. 

6. How do we select minimum versus maximum modes. 

7. Distinguish the addressing modes of 8086 and ColdFire processors. 

8. Analyze NEAR and FAR Call. 

9. Compare UART functionalities in 8086 and ColdFire 

10. Inspect the stack operations in 8086. 

11. Distinguish NOP and HALT instructions 

12. Inspect on rotate instruction. 
 

Evaluate 

1. Evaluate the contents of BX by 4 using shift instructions. 

2. Judge which arithmetic instruction should be used with carry. 

3. Compare memory mapped and  I/O mapped memories. 

4. Judge the contents of carry and Auxiliary carry flags when carry occurs. 

5. Assess the prerequisite for a conditional jump. 

6. Evaluate LIFO, LILO, FIFO and FILO. 

7. Determine the memory address accessed by each of the following instructions in real mode 

operations, if DS = 1000H ,SS = 2000H, BP = 1000H and DI = 0100H.   

8. Compare DMA and e-DMA in ColdFire. 

9. Appraise the exception vector table of ColdFire processor. 

10. Assess the power management of ADC in ColdFire. 
 

Create 
 

1. Design, debug and test a small scale microprocessor based system. 

2. Design a 10 bit QADC for ColdFire processors. 

3. Propose a new algorithm for identifying repeated data in a sequence. 

4. Formulate QSPI for receiving and transmitting data with a baud rate of 1Mbps. 

5. Configurate the data to be stored in multiple banks using SDRAM controller. 

6. Organize the efficiency of data transfer with respect to addressing modes of 8086. 

 



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 96 

 

 

Unit I  

INTEL 8086 Microprocessor  
Introduction to Microprocessors, 8086 Architecture - Register organization of 8086, Modes of Operation - 

Physical Memory organization - I/O addressing capability - Special Processor activities, Addressing modes 

of 8086 - Instruction set of 8086 - Assembler directives and operators.  

9 Hours 

Unit II  

X86 Peripherals and Interfacing  

Memory interfacing, Interfacing with 8255 PIO (Programmable Input-Output 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 III  

X86 Assembly Language Programming   

Programming with an assembler - Assembly language example programs. Special architecture features and 

related programming: Introduction to stack - Stack structure of 8086 - Interrupt and Interrupt service 

routines - Interrupt cycle of 8086 - Non-maskable interrupt - Maskable Interrupt (INTR) - Software 

interrupts, Macros. Programming 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 Cold 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 Module, Chip Configuration Module 
Programming with S12X processor 

9 Hours 

Unit V  

Freescale-ColdFire 32 bit Processor Peripherals and Programming  
Analog to Digital Converters, Universal Asynchronous Transmitter Receiver, Timer Unit, Queued Serial 

Peripheral Interface, 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 Goankar, Microprocessor Architecture, Programming and Applications with 8085, 

Penram International, 2009. 

2. A.K.Ray, K.M.Bhurchandi, AdvancedMicroprocessors and Peripherals ï Architecture, 

Programming and Interface, Tata McGraw Hill, 2004. 

 

Reference(s) 

1. V.Douglas Hall, Microprocessorsand Interfacing Programming and Hardware, Tata McGraw 

Hill, 2002. 

2. ColdFire Microprocessors & Microcontrollers, MunirBannoura, Rudan Bettelheim and Richard 

Soja, AMT Publishing, 2007. 

3. ColdFire Family Programmerôs Reference Manual, Free scale Semiconductors, 2005. 
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11L405 CMOS VLSI DESIGN 

3 0 0 3.0 

Objective(s) 
 

¶ To learn the basic MOS Circuits  

¶ To learn the MOS Process Technology 

¶ To understand the operation of MOS devices.. 

¶ To impart in-depth knowledge about analog and digital CMOS circuits. 

Program Outcome(s) 

a. able to demonstrate basic competence 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 to identify, formulate, and solve electronics and communication engineering problems. 

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

requirements 

Course Outcome(s) 

1. Analysis the operation of  CMOS 

2. Analysis  of  the 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 
 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination * 

Semester End 

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 

1. Give the drain current equation for a MOS transistor. 

2. List the electrical properties of a MOS transistor. 

3. What is body effect? 

4. What is Intrinsic and Extrinsic Semiconductor? 

5. What is CMOS Technology? 

6. Give the advantages of CMOS IC? 

7. What are four generations of Integration Circuits? 

8. Give the variety of Integrated Circuits? 

9. 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 pinched off? 

                                                           
* The marks secured in Test I and II 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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15. What are the steps involved in manufacturing of IC? 

16. What is meant by Epitaxy? 

17. What are the processes involved in photo lithography? 

18. What are the various Silicon wafer Preparation? 

19. What is Isolation? 

20. Give the different types of CMOS process? 

21. What are the steps involved in twin-tub process? 

22. What are the advantages and disadvantages of SOI process? 

23. What is Stick diagram? 

24. What are the uses of Stick diagram? 

25. Compare between CMOS and bipolar technologies. 

26. What is Channel-length modulation? 

27. What is Latch ï up? 

28. What are the two types of Layout design rules? 

29. What is Impact Ionization? 

30. Define Noise Margin 

31. Define Delay time 

32. Draw the graph of p-MOS depletionmode characteristics. 

33. Define power delay product. 

34. Properties of static CMOS design. 

35. What are the parameters to depends on the threshold voltage? 

36. Differentiate enhancement and depletion mode transistor. 

37. Define Rise time and fall time? 

38. Draw the T-G based 4 to 1 multiplexer circuit. 

39. List the uses of transmission gate. 

40. Mention the types of power dissipation in CMOS circuits 

41. What do you mean by pass transistor? 

42. What is switching speed? 

43. Classify the channel effects in a MOS device. 

44. Define pull down and pull up ratio of a MOS transistor. 

45. Draw the small signal model of a MOS transistor. 

46. What is a current mirror? 

47. What are the advantages of cascode gain stage amplifiers? 

48. Define single stage amplifier. 

49. What do you mean by slew rate? 

50. Define flash memory. 

51. Compare DRAM and SRAM. 

52. Draw the symbols of Common Source Amplifier 

53. List the behaviors of bistable elements. 

54. Differentiate volatile and nonvolatile memory. 

55. Compare static and dynamic CMOS logic circuits. 

56. Mention the drawbacks of clocked CMOS. 

57. Define precharge and evaluation.  

58. What are the three modes in an enhancement MOS transistor? 

59. What is mobility variation? 

60. Name the building blocks OPAMP. 

Understand 

1. Derive the expression for drain to source current equation 

2. Draw the symbol of n-MOS and p-MOS 

3. What are the steps involved in manufacturing of IC? 

4. Distinguish between CMOS and BIPOLAR technologies 

5. Draw the characteristics graph of enhancement mode of n-MOS 

6. Draw the diagram of depletion mode in MOS Transistor 

7. What is threshold voltage 

8. Differentiate Short channel and Narrow channel effects 
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9. What are the factors depends on leakage current. 

10. List out the various region operation in CMOS 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 n-MOS depletion mode 

14. Draw the diagram for Accumulation mode 

15. How an Inversion layer is formed in MOS Transistor? 

16. Draw the DC transfer characteristics curve to show its various regions 

17. Draw the graph of VoutVsVin for variousɓn /ɓp ratio. 

18. What are two components of Power dissipation? 

19. Draw the symbol and switching model of Transmission gate. 

20. Draw the Symbol of Tri-state 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 Tri-state Inverter. 

28. Draw the graph of p-MOS depletionmode characteristics. 

29. Draw the symbols of Current Mirrors. 

30. Draw the symbols  Clocked CMOS 

31. Draw the symbols  Dynamic CMOS 

32. Difference between flip flop and latch. 

33. Draw the symbols of SR latch. 

Apply  

1. What are the main differences between 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 a 15fF load 

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 frequency of oscillation 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 reduces the dynamic switching 

power? 

10. Discuss the importance of power delay product? 

11. The nMOS transistor is replaced by pMOS device in an inverter, sized so that kp is equal t to knof 

the original nMOS. Will the resulting structure be faster? Explain why or why not? 

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 may employ inverters as the 

core of  its circuitry. Designing an oscillator at low frequency is a straightforward task, but a high 

performance oscillator at high-performance oscillator at high frequency requires more careful 
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design approach. A few aspects such as 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 (VTS) of a CMOS inverter for 

b) Ideal gate and  

c) real inverter. 

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 naïve threshold voltage for an n-transistor  3000k  for a process with a Si substrate 

with NA=1.80X1016, a SiO2 gate oxide with thickness 200 A0.(Assume  ūms=-0.9 V, Qfc=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 assignment, a designer has proposed two design approaches 

for resistive load inverter with RL=1kÝ & RL=3kÝ. which resistive load inverter  will give lower 

propagation delay and why? 

2. How can one reduce the propagation delay of CMOS inverter and What prize one will pay for 

that? 

Unit I  

Introduction to MOS Technology 
An overview of Silicon Semiconductor technology- NMOS fabrication.CMOS fabrication: n-well, p-well - 

Twin tub and SOI Process- CMOS n well / p well design rules ï Stick diagrams -simple layout examples - 

Sheet Resistance ï Area capacitance ïDriving Large Capacitance loadsï Wiring Capacitance.      

Comparison of MOS with BI polar Technnology 

9 Hours 

Unit -II             

MOS Circuit Design Process 
Basic MOS transistors: symbols, Enhancement mode - Depletion mode transistor operation - Threshold 

voltage derivation - body effect - Drain current Vs voltage derivation - channel length modulation. NMOS 

inverter- CMOS inverter - DC Characteristics- Switching Characteristics ï Power dissipation-

Determination of pull up to pull down ratio for an NMOS inverter.  

Study of channel length effects 

9 Hours 

Unit -III    

CMOS Logic Design 

 Pass Transistor and Transmission Gate ï static CMOS design, Tri-State Circuits- Pseudo nMOS, and 

dynamic CMOS logic ï Clocked CMOS logic ï Precharged domino logic -Memories- 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 systems ï Floorplaning-Routing - Reliability and Testing of VLSI 

circuits - General concepts - CMOS testing - Test generation methods-D-Algorithm, Boolean difference 

method, Path sensitization method, with examples problems. 

Synthesis of logic gates 

9 Hours 

Unit -V 

VLSI Subsystem Design 
Introduction - Design of Adders: carry look ahead - carry select - carry save. Parity generators. PLA design 

ï Arithmetic logic unit design- Design of multipliers: Array - Braun array ï Baugh - Wooley Array - 

Wallace tree Multiplier. 

Design of multipliers 

9 Hours 

Total: 45 Hours 
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Textbook(s) 

1. Kamran Eshraghian, Douglas A. Pucknell, Essentials of VLSI Circuits and Systems, Prentice Hall 

of India, 2008 

2. John P.Uyemura, Introduction to VLSI circuits and systems, John Wiley & Sons,2003 

Reference(s) 

1. Weste&Eshraghian, Principles of CMOS VLSI Design,  Addison Wesley, 1993 

2. E. Fabricious, Introduction to VLSI Design,  McGraw Hill, 1990.  

3. Keng,Lablebick,CMOS Digital Integrated Circuits, Tata McGraw Hill, 1999. 

4. Jan M Rabaey, Digital Integrated Circuits- A Design, Prenitice Hall, 2004 
 

11L406 CONTROL SYSTEMS 

3 1 0 3.5 

Objective(s) 

¶ To gain knowledge on system representation and time response of a system. 

¶ To understand the various time domain and frequency domain tools 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) 

a. an ability to demonstrate 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 troubleshooting 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. 

Course Outcome(s) 

1. Determine the transfer function of systems  

2. Identify 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. 

No. 

Bloomôs Taxonomy  

(New Version) 
Test I* Test II* 

Model 

Examination* 

Semester End 

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 Newtonôs law of motion for mechanical translation system? 

4. What are the types of system? 

                                                           
* The marks secured in Test I and II 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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5. Define the transfer function of a system. 

6. State the rule for shifting the take off point ahead of the block. 

7. State the rule for shifting the summing point after the block. 

8. Define Masonôs gain formula. 

9. What are the types of frictions encountered in physical system? 

10. Define settling time of a second order system with relevant equation. 

11. What is peak time of a second order system with relevant equation? 

12. Define rise time and delay time of a second order system with relevant equation. 

13. Define settling time of a second order system with relevant equation. 

14. What are the time domain specifications? 

15. Define dominant poles of a transfer function. 

16. What are the advantages of generalized error coefficients? 

17. State how the gain adjustments are made in Nicholôs chart. 

18. Define bounded input bounded output stability. 

19. Define pole and zero. 

20. State how the gain adjustments are made in Bodeôs  plot. 

21. Write the expressions for the angle of asymptotes and centroid  in root locus technique. 

22. State Routh stability criterion. 

23. Define phase variables. 

24. Why output of the integrator are selected as the state variables? 

25. What do you meant by a homogenous state equation? 
 

Understand 

1. Draw the block diagram and signal flow graph for field controlled DC motor. 

2. What is electrical zero position of a synchro transmitter? 

3. Draw the block diagram and signal flow graph for armature controlled DC motor. 

4. Derive the transfer function of hydralic systems. 

5. What is the advantage of block diagram? 

6. Derive the response of under damped and over damped second order system with unit ramp input.      

7. Give the relation between static and dynamic error coefficients. 

8. Derive the response of critically damped second order system with unit step input.            

9. What is the effect of a PI controller on the system performance? 

10. Derive the expressions for time domain specifications of second order under damped system with 

unit step input.                                                                                        

11. Explain the different types of controllers. 

12. What is the effect adding zeros to G(s)H(s) on the root locus? 

13. Give the advantages of generalised error coefficients. 

14. Explain the step by step procedure to obtain the bode plot. 

15. Explain the magnitude plot and phase plot of the  polar  plot. 

16. How to improve the phase margin and gain margin? 

17. What are the advantages of Bode plot? 

18. What is characteristic equation? 

19. What are the steps to obtain the root locus? 

20. How can the transfer function of a system obtained from its state diagram? 

Apply  

1. Determine the type and order of the system for G(s)H(s) = K(s+3) / s^2 (s+2)(s+5) 

2. A unity feedback control system has an open loop transfer function, G(s)= 25/ s(s+5). Find the rise 

time, percentage overshoot, peak time and settling time for a step input of 12 units. 

3. Determine the time domain specifications for the damping ratio = 0.5 and natural frequency = 8 

rad/sec 

4. Determine the range of values of K for the system to be stable s^4 + 20 s^3 + 15 s^2 +2s + K=0         

5. Sketch the bode plot of the transfer function and determine the system gain K for the gain cross 

over frequency to be 8 rad/sec. G(s) = Ks^2 / (1+.5s)(2+5s)      

6. Construct the Routh array and determine the stability of the system whose characteristic equation 

s^7 + 3s^6 + 5s^4 + s^3 + 2s^2 + 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, 

12

)1(
)(

23 +++

+
=

sass

sK
sG . Determine the value of K and a so that the system oscillates at a 

frequency of 2 rad/sec.              

8. Sketch the root locus for the unity feedback system whose open loop 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 corresponding 

magnitude G(jɤ). Determine the phase margin and gain margin for the same. G(s) = 1 / s 

(1+s)(1+5s)  

10. Determine the open-loop transfer function for the system whose characteristics equation is given 

by s^2 + s(2+k) + 4k. 

11. Draw the bode plot to determine gain and phase margin for the system G(s)H(s) = K(s+4) / (s-1)(s-

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 whose open loop 

transfer function is G(s)H(s) = K(s-4) / (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 

1. Compare the open loop system and closed loop system. 

2. In what way the bode plot differ from polar plot?  

3. For the given block diagram how transfer function is obtained? 

4. For the given signal flow graph how transfer function is obtained? 

5. Compare time domain and frequency domain specifications. 

6. Compare P, PI and PID controllers. 

Create  

1. Construct the PID controller.   

2. Draw one mechanical translational system and obtain the transfer function using signal flow 

graph. 

Unit I  

System Representation 

Open loop and closed loop systems ï Terminology and basic structure ï Elements of closed loop systems ï 

Transfer function concept ï Modelling of mechanical, thermal, hydraulic systems electrical circuits ï 

Transfer function of DC generator, DC motor, AC servomotor, and synchro ï  Block diagram reduction     

techniques ï  Signal flow graphs ï Masonôs gain formula 

Gear trains        

9 Hours 

Unit II  

Time Response analysis 

Standard test signals ï  Time response of First and Second order system for step input and ramp input ï 

time response specifications ï  Type of systems ï  Steady state error constants, generalized error series ï  

Basics ofPD, PI, PID Controller 

Dominant pole of control system 

9 Hours 

Unit III  

Stability of Systems   

Characteristic equation ï Bounded input Bounded output stability ï Stability and the roots of characteristic 

equation ï Routh Hurwitz criterion of stability ï Range for parameters ï conditionally stable systems ï  

Root locus technique ï Rules for root locus plot ï Stability analysis.       

Application of Routh-stability criterion to linear feedback        

9 Hours 
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Unit IV  

Frequency Response Analysis 

Frequency domain specifications ï Peak resonance, resonant frequency, bandwidth and cut-off rate ï Polar 

plot ï Bode plot ïGain plot, phase plot, gain margin and phase margin ï Nyquist plots  ï Stability in 

frequency domain  ïNyquist criterionï Stability using Bode plot 

All-Pass and Minimum-Phase Systems 

9 Hours 

Unit V  

State Variable Analysis 

Introduction to state space analysis ï State model of linear systems ï State phase representation using 

physical variables, phase variable and canonical variables - State transition matrix ï Solution of second 

order Linear Time Invariant systems using state equations   

Controllability of linear systems  

9 Hours 

    Total: 45+15 Hours 

 

Textbook(s) 

1. I.J.Nagrath, and M.Gopal, Control Engineering, New Age International, 2007. 

Reference(s) 

1. Ogata K Modern Control Engineering, Tata McGraw Hill, 2005. 

2. D.RoyChoudhury, Modern Control Engineering, PHI, 2006. 

3. M.N.Bandyapadhyay, Control Engineering, PHI, 2003. 
 

11L407 DIGITAL  SIGNAL PROCESSING LABORATORY  

        0 0 3 1.5 

Objective(s) 
 

¶ To make the students understand the behavior and response of the filter using different methods. 

¶ To compute the output response of the system, sampling rate conversion and FFT spectrum. 

¶ To know the generation of the signals and  arithmetic operations using TMS320C5X DSP Processor. 

Program Outcome(s)  

a. an ability to demonstrate 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 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 

Bloomôs Taxonomy 

(New Version) 
Internal 

Assessment 

Semester End 

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 
 

1. Define signal 

2. List the properties of  signals and systems. 

3. State Sampling theorem 

4. Define Fourier transform of  a sequence 

5. State parsevalôs  energy  theorem 

6. What is meant by quantization noise? 

7. What are the features of TMS320C54 DSP Processor? 

8. Give the  relationship between impulse invariant and bilinear transformation 

9. Define warping effect 

10. What are the types of windowing technique? 

11. List the well known design technique for linear phase FIR filter 

 

Understand 
 

1. When a system is said to be stable? 

2. How to overcome aliasing? 

3. What are all the methods are used to convert analog domain to digital domain? 

4. How to convert sampling rate? 

5. Why Blackman-tuckey method is preferred when compared to other windowing methods? 

6. What are the difference between bilinear transformation and impulse invariant technique? 

7. How to decomposes a  sequence of values  into  components  of  different frequencies  

8. What is Nyquist criteria? 
 

Apply / Evaluate 

 

1. How will you calculate order of the filter? 

2. How will you evaluate Nyquist criteria? 

3. How will you differentiate different windowing technique? 

4. Where we have to use interpolation and decimation?  

5. How will you find out the output response of the system using circular convolution? 

6. Where we have to use IIR and FIR filter  

7. How will you calculate FFT signal? 

 

Create 

1. Noise Cancellation in Speech Signal 

 

List of Experiments  

1. Generation of Signals. 

2. Properties of Discrete time Systems.  

3. Design and Implement Linear and Circular Convolution 

4. Correlation and its properties. 

5. Impement and Simulate sampling and sampling rate conversion. 

6. Design, Implement and Simulate IIR and FIR filters.  

7. Power spectrum estimation. 
 

8. Generation of waveform using Processor. 

9. DFT of a signal 
 

10. Signal Enhancement and De-noising using adaptive Filters   

11. Analysis of LTI filter using GUI 

12. Mini Project-Application and Design oriented experiments 

Total: 45 Hours 
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Practical Schedule 
 

Sl.No Experiment 

 

Hours 

1.  Generation of Signals. 3 

2.  Properties of Discrete time Systems.  3 

3.  Design and Implement Linear and Circular Convolution 6 

4.  Correlation and its properties. 3 

5.  Impement and Simulate sampling and sampling rate conversion. 6 

6.  Design, Implement and Simulate IIR and FIR filters.  9 

7.  Power spectrum estimation. 3 

8.  Generation of waveform using Processor. 3 

9.  DFT of a signal 3 

10.  Signal Enhancement and De-noising using adaptive Filters   3 

11.  Analysis of LTI filter using GUI 

 

3 

 

11L408  COMMUNICATION SYSTEMS LABORATORY  

           0 0 3 1.5 

Objective(s) 

¶ To perform the different modulation techniques and their detection. 

¶ To study and verify the characteristics of AM and FM receiver 

¶ To analyze the spectrum of different modulation technique 

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. 

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 & communication system that meets desired specifications and 

requirements. 

Course Outcome(s) 

1. Design of transistor based amplitude modulation 

2. Design of frequency modulation 

3. Design of Pre-emphasis using BC147 in FM Transmitter and de-emphasis in FM receiver. 

4. Measurement of AM & FM spectrums. 

 

Assessment Pattern 

Bloomôs Taxonomy 

(New Version) 
Internal 

Assessment 

Semester End 

Examination 

Preparation 

¶ Remember 

¶ Understand 

¶ Apply 

 

 

10 

 

 

15 

Observation & Results 

¶ Analyze 

¶ Evaluate 

 

15 

 

20 

Record 10 - 

Mini -Project/Model Examination/Viva-Voce 15 

15 

15 

15                                   Total 50 50 

Remember 

1. Mention the use of pre-emphasis and de-emphasis? 

2. What is known as White Noise? 

3. What is the origin of thermal noise? Comment on its power spectral density? 
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4. What is mean by threshold extension in FM? 

5. What is threshold effect in AM reception? 

6. As related to AM, what is over modulation, under modulation and 100% modulation? 

7. What are the limitations of costas receiver? 

8. Draw the frequency spectrum of SSB .where it is used? 

9. Define pre-emphasis in FM? 

10. Compare SSB and VSB in terms of total power requirements. 
 

Understand 
 

1. What do you meant by envelope detector? 

2. Write the governing equation for calculation modulation index for AM? 

3. What do you meant by Ring modulator? 

4. Write the governing equation for calculation modulation index for FM? 

5. What do you meant by Selectivity, Sensitivity, Bandwidth Improvement, Fidelity and Dynamic 

range characteristics of AM reciever 

6. What do you meant by voltage control oscillator? 

7. Advantages of DSB-SC,AM,FM 

Apply / Evaluate 
 

1. How will you calculate over modulation of AM? 

2. How will you calculate under modulation of AM? 

3. How the ultimate modulation index of FM is estimated? 

4. Write the formula to find the lock range in PLL 

5. Write the formula to calculate the capture range in PLL. 

6. How will you calculate the break point in pre-emphasis and de-emphasis? 

7. How will you evaluate the AM&FM spectrum by using spectrum analyzer? 

8. How the free running frequency of PLL is calculated? 

9. How will you evaluate the noise spectrum by using spectrum analyzer? 

 

Create 
 

1. 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. 

2. Design of Frequency modulator using ICXR2206, demodulator using IC565 and calculate the 

modulation index for various modulating voltages whose modulating frequency is 1KHZ  
 

 

List of Experiments 
 

1. Generation of basic signals using MATLAB. 

2. Simulate and Design a transistor based Amplitude modulator and envelope detector. 

3. Simulate and Design an Amplitute Modulator using Ring modulator and plot its spectrum. 

4. Simulate and Design Frequency modulator and demodulator. 

5. Noise spectrum analysis using MATLAB. 

6. Calculation of Channel Capacity of an additive white Gaussian noise channel using MATLAB. 

7. Capture and lock range of Phase Locked Loop 

8. Characteristics of AM receiver and FM receiver 

9. Design Pre-emphasis and de-emphasis in FM 

10. Measurements using spectrum analyzer 

11. Application Experiments  

    Total: 45 Hours 



                                          Department of ECE, Bannari Amman Inst. of Tech. | Regulation  2011|Revision 2013 

Approved in 9th Academic Council Meeting 

 

 108 

 

 

Practical Schedule 

 

Sl.No Experiment Hours 

1.  Generation of basic signals using MATLAB. 3 

2.  Simulate and Design a transistor based Amplitude modulator and 

envelope detector. 

3 

3.  Simulate and Design an Amplitute Modulator using Ring modulator and 

plot its spectrum. 

3 

4.  Simulate and Design Frequency modulator and demodulator. 6 

5.  Noise spectrum analysis using MATLAB. 3 

6.  Calculation of Channel Capacity of an additive white Gaussian noise 

channel using MATLAB. 

3 

7.  Capture and lock range of Phase Locked Loop 3 

8.  Characteristics of AM receiver and FM receiver 3 

9.  Design Pre-emphasis and de-emphasis in FM 

1. Measurements using spectrum analyzer 

2. Application Experiments  

 

3 

10.  Measurements using spectrum analyzer 3 

11.  Application Experiments 3 

 

11L409 MICROPROCESSORS LABORATOY 

         0 0 3 1.5 

Objective(s) 

 

¶ To focus on the implementation of arithmetic operations using microprocessors. 

¶ To simulate assembly language and C programs. 

¶ To implement various on-chip and off-chip interfacing and algorithms. 
 

Program Outcome(s)  
 

d. an ability to design, modify, analyze and troubleshoot digital logic circuits, embedded 

microprocessor-based and microcontroller-based systems, including assembly and high-level 

language programs. 

e. an ability to acquire a working knowledge of computer hardware, software and networking skills. 

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

Course Outcome(s) 
 

1. Implementation of various assembly language programs  

2. Knowledge of flowcharts and algorithms 

3. Interfacing of microprocessor with various peripherals 

4. Interfacing of microcontroller with various peripherals 

 

Assessment Pattern 
 

Bloomôs Taxonomy 

(New Version) 
Internal 

Assessment 

Semester End 

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 
 

1. Define a microprocessor. 

2. State machine and instruction cycles. 

3. Differentiate the various number systems. 

4. What are the difference between packed and unpacked BCD  numbers? 

5. List various interrupts of 8086. 

6. Recall the process of addition and subtraction of 8 and 16 bitnumbers in a microprocessor. 

7. Why the operational codes are in hexadecimal system? 

8. Name the different types of jump instructions in 8085 and 8086. 
 

Understand 
 

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 converting numbers  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 higher bit processor. 
 

 

Apply  
 

1. ADD two 16 bit numbers using 8086. 

2. Demonstrate the interfacing process of microprocessor to a stepper motor. 

3. Illustrate the time of execution of any given  program. 

4. Write the formula to convert binary number to hexadecimal. 

5. Use sorting operations to find ascending and descending order in a given series. 

6. Demonstrate interfacing process of microprocessor to seven segment display. 

7. Use LCD display to generate a given message. 
 

Analyze /Evaluate 
 

1. Inspect a program to convert ASCI code for tamil 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)  

1. String  and Sorting Operations 

2. Array Operations 

3. Graphical Display Interface 

4. DAC& ADC measuremet 

5. Elevator controller 

6. Real time clock. 

7. DMA interfacing 

 

Cold Fire 

1. UART Programming 

2. DMA Controller Programming 

3. Timer Interrupt Servicing 

4. Keypad Interface 

5. ADC using PWM input 

6. Real time clock and alarm  

        Total: 45 Hours 
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Practical Schedule 
 

Sl.No Experiment Hours 

1 Assembly language programming with 8086 30 

2 DMA Controller Programming (ColdFire) 

 

4 

 3 Timer Interrupt Servicing (ColdFire) 

 

4 

4 UART Programming (ColdFire) 4 

5 Keypad Interface (ColdFire) 

 

3 

 

11L501 DIGITAL COMMUNICATION  

   3 1 0 3.5 

Objective(s) 

¶ To have an introduction on different Digital communication techniques  

¶ To know the concept and details of error control coding techniques  

¶ To enumerate the idea of spread spectrum modulation 

 

Program Outcome(s)  

a. able to demonstrate basic competence in electronics and communication engineering design 

and analysis using  applications of mathematics, physics and engineering principles. 

f. able to demonstrate basic competence in electronics and communication  engineering design 

and analysis using  applications of mathematics, physics and engineering principles. 

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

h. able to 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 resources like bandwidth,power. 

Assessment Pattern 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination* 

Semester End 

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 Test I and II 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 

1. State Channel Coding Theorem. 

2. State Channel Capacity theorem. 

3. What are prefix codes? 

4. State the balance property of maximum length sequence. 

5. Define entropy. 

6. Draw the structure of a typical correlation receiver. 

7. State the Nyquistôs criterion for distortionless baseband data transmission. 

Understand 

 

1. Draw the binary on-off signaling waveform for a binary sequence 11011010. 

2. Distinguish between bit versus symbol error probabilities. 

3. Generate a maximal length sequence of period 7 using 3-stage feedback shift register. 

4. 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. 

5. Consider the (5,1) repetition code. Construct the generator and parity check matrices. 

6. The Generator Polynomial a (15,11) Hamming code is defined by 

7. g(D) 1 D D4 . Develop the encoder for this code. 

8. Find the transfer function of a rate ½, constraint length 3, convolutional Encoder with generator 

sequences g(1) =( 1 0 1) , g(2) =( 1 1 0) 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 matched filter is proportional to the shifted version of the 

autocorrelation function of the input signal. 

 

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 with source 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 

polynomial g(D) 1 D D3 assuming 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. 

5. The binary data stream 001101 is applied to the input of a duo binary system. Construct the duo 

binary coder output. 

6. Compute the differential entropy of a random variable x, distributed over the interval [0,a]. 

7. A spread spectrum communication system has information bit duration 

8. T 4.095msec b and PN Chip duration 1 sec c T .Compute the processing gain. 

9. 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 0.5 

10. Find the minimum value of n of a (n,k) linear block code with a minimum distance of three and 

message block size K=8. 

 

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 ï off signaling to transmit 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 density / 2 O N .Assuming that symbols 

1 and 0 occur 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 of error of Môary PSK modulation 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 signal x(t) sin(2ˊ(2000)t) 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] 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. 

4. The binary data 011100101 are applied to the input of a modified duo binary System. 

5. Construct the modified duo binary coder output and corresponding Receiver output without a pre-

coder. 

Unit I  

Pulse Modulation        

Sampling process ï SNRïNoise trade off ïQuantization ïPCM- Noise considerations in PCM Systems-

TDM- Digital multiplexers-Virtues, Limitation and modification of PCM-Delta modulation ïLinear 

prediction ïdifferential pulse code modulation . 

Adaptive differential pulse code modulation.  

9 Hours 

Unit II   

Baseband Pulse Transmission     

Matched Filter- Error Rate due to noise ïIntersymbol Interference- Nyquistôs criterion for Distortion less 

Base band Binary Transmission- Correlative level coding ïBaseband M-ary PAM transmission  ïAdaptive 

Equalization. 

Eye patterns.       

9 Hours 

Unit III  

Passband Data Transmission      

Introduction ï Pass band Transmission model- Generation, Detection, Signal space diagram, bit error 

probability and Power spectra of BPSK, QPSK, QAM, FSK and MSK schemes ïDifferential phase shift 

keying ï Comparison of Digital modulation systems using a single carrier.  

Synchronization.   

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, Differential entropy, and mutual 

information for continuous ensembles,  rate distortion theory, Compression of information.Information 

capacity theorem, Linear block codes - Cyclic codes - Convolutional codes ï Maximum likelihood 

decoding of convolutional codes-Viterbi Algorithm. 

Distance properties of Convolutional codes- Sequential decoding of Convolutional codes-Trellis codes- 

Turbo codes- Applications.                           

9 Hours 

Unit  V    

Spread Spectrum Modulation     
Pseudo- noise sequences ïa notion of spread spectrum ï Direct sequence spread spectrum with coherent 

binary phase shift keying ï Signal space Dimensionality and processing gain ïProbability of error. 

Frequency hop spread spectrum and Applications.    

9 Hours 

    Total: 45+15 Hours 
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Textbook(s) 

1. Simon Haykins, Communication Systems John Wiley, 2001 
 

Reference(s) 

1. Simon Haykins,  Digital Communication  John Wiley, 2001 

2. Sam K.ShanmugamAnalog & Digital Communication John Wiley, 2007. 

3. John G.Proakis, Digital Communication McGraw Hill, 1995 

4. Taub& Schilling , Principles of Digital Communication,  Tata McGraw-Hill, 2003 

5. Bernard Sklar, Digital Communication, Pearson Education,2000 

 

11L502 MEASUREMENTS AND INSTRUMENTATION  

3 0 0 3.0 

Objective(s) 

¶ To learn the use of DC and AC bridges for measuring R, L and C 

¶ To learn the use of different types of analog meters for measuring electrical quantities such as 

current, voltage, power, energy, power factor and frequency 

¶ To learn the principle of working and applications of CRO and other electronic measuring devices 

¶ To learn the graphical programming palettes and tools in virtual instrumentation 

 

Program Outcome(s) 

a. able to demonstrate basic competence in electronics and communication  engineering design and 

analysis using  applications of mathematics, physics and engineering  

d. able to design, modify, analyze and troubleshoot digital logic circuits, embedded microprocessor-

based and microcontroller-based systems, including assembly and high-level language programs. 

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

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

h. able to apply engineering tools and techniques to conduct engineering design/experiments as well 

as to analyze and interpret data 

 

Course Outcome(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 Transducers and Sensors. 

     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 controlled Instrumentation System. 

 

Assessment Pattern 

S.No Bloomôs Taxonomy 

(New Version) 
Test I* Test II* Model 

Examination* 

Semester End 

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 I and II 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 

 
 




