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BT-3/D-20 43007
ELECTROMECHANICAL ENERGY

CONVERSION

ELE-201E (Option I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Sections A, B, C and D.

Section A

1. Explain in detail the working of a single-phase transformer

with suitable circuit equations and phasor diagrams : 20

(a) At no load

(b) At full load.

2. Write short notes on the following :

(a) Eddy Current Loss 5

(b) Hysteresis Phenomenon 5

(c) Magneto Motive Force 5

(d) Fleming’s Left Hand Rule. 5

(3)L-43007 1



Section B

3. Explain in detail the working of DC Generator taking

into account the function of commutator. 20

4. (a) Explain any two methods of speed control of DC

Shunt Motor. 10

(b) Derive the equation of generated emf in a DC

Generator. 10

Section C

5. Explain in detail the working of a squirrel cage rotor type

3-phase induction motor with suitable diagrams. 20

6. Explain the following :

(a) Double field revolving theory 10

(b) Any one method of speed control of slip ring

3-phase induction motor. 10

Section D

7. Explain with neat diagram, the constructional details and

working principle of synchronous generator. 20

(3)L-43007 2



8. (a) Explain block rotor on a 3-phase induction motor

with suitable diagrams. 10

(b) Compare between 3-phase Induction motor and

synchronous motor. 10

(3)L-43007 3 ___
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BT-3/D-20 43031
BASICS OF ECONOMICS AND

MANAGEMENT

HUM-201N

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. Define Industrial Economics. What are its descriptive and

prescriptive aspects ?

2. Explain the law of variable proportions.

Unit II

3. Define Management. Distinguish it from Administration.

Give suitable examples.

4. Write down any eight principles of management given by

Henry Fayol.

(3)L-43031 1



Unit III

5. Explain and differentiate the term Strategy and Policy.

6. Define Centralisation and discuss its merits and demerits.

Unit IV

7. Define Staffing. Discuss its importance and functions.

8. Explain briefly the steps involved in the process of

controlling.

(3)L-43031 2 ___
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BT-3/D-20 43085
SIGNALS AND SYSTEMS

ECE-201N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Explain power signals and determine whether signal

  cos
4

x n n
 

  
 

 is energy or power signal. 5

(b) Explain periodic signals with properties. Check

whether the signal ( ) cos
4

x t t
 

  
 

 is periodic or

not. 10

2. (a) Explain singularity functions. 5

(b) The following system have input x[n] and output

   ( ) sin .y t x t n  Determine whether the system

is :

(i) Stable

(3)L-43085 1



(ii) Causal

(iii) Linear

(iv) Time invariance

(v) Static. 10

Unit II

3. (a) Explain unit impulse response for a system with

input x(t) and output y(t). 5

(b) Explain autocorrelation with properties and their

proof. 10

4. (a) Determine the convolution integral of

 ( ) ( ) A rect / 2Tx t h t t  . 7

(b) Determine the variance of X if X ( ) axf x ae  for

x > 0 and a = constant, X ( ) 0f x   otherwise. 8

Unit III

5. (a) Determine the exponential Fourier series for

/ 2( ) tx t e  for the interval  0,  . 7

(b) Explain the following :

(i) Sampling theorem

(ii) Aliasing

(iii) Interpolation. 8

(3)L-43085 2



6. (a) Let x(t) be a periodic signal with fundamental period

T and Fourier series coefficients Xn. Derive the

Fourier series coefficient for y(t) = even (x(t)). 8

(b) Derive the expression for Xn and represent the

periodic signal x(t) in terms of exponential Fourier

series. Also mention the magnitude and phase

spectrum of Xn. 7

Unit IV

7. (a) Find the Fourier transform for    ( ) cos .cx t t u t 

7

(b) Determine the Laplace Transform of

2 3( ) ( ) ( ).t tx t e u t e u t    Sketch the ROC and the

location of poles and zeroes in the s-plane. 8

8. (a) State and prove properties of Fourier transform. 8

(b) An LTI system with unit step response given by

 ( ) 1 ( ).t ts t e te u t     For a certain input x(t),

the output is observed to be equal to

 3( ) 2 3 ( ).t ty t e e u t    Determine x(t). 7

(3)L-43085 3 ___
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BT-3/D-20 43088
DIGITAL ELECTRONICS

ECE-207N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Express the following decimal numbers in binary

form : 2

(i) 25.5

(ii) 10.625.

(b) Perform the following operations using 2’s

compliment : 4

(i) 48 – 23

(ii) 23 – (–67).

(c) Convert into SOP form : 4

Y = (A + B) (A + C) (B + C')

(d) Design a four bit Grey to binary and binary to Grey

code converter. 5

(3)L-43088 1



2. (a) Write a note on parity check codes. 5

(b) Minimize the expression using K-Map :

Y = m(0, 3, 6, 7, 10, 12, 15) + d(1, 2, 9, 11)

Also realize the obtained expression using AOI logic.

10

Unit II

3. (a) Mention and explain the characteristics of digital

ICs. 8

(b) Draw and explain the logic circuit f TTL NAND

gate. Explain its working. Also explain totem pole

output driver. 7

4. (a) Draw the diargam and explain the working of

2-Input CMOS NAND and NOR gates. 8

(b) Design a full adder. Draw logic circuit diagram for

that. 7

Unit III

5. (a) What is race around condition ? How is it removed

by master slave flip flop ? 8

(b) Convert JK flip flop in D flip flop. 7

(3)L-43088 2



6. (a) Design an asynchronous decade counter. 8

(b) Draw and explain the working of bidirectional shift

register. 7

Unit IV

7. (a) Draw the diagram of basic RAM cell. Explain

SRAM and DRAM memories. Also describe, how

read and write operations occur in RAM ? 8

(b) Draw the block diagram of memory device. Mention

the working of ROM. Also draw diagram showing

ROM array. 7

8. Write a note on PLDs. Mention advantages of PLD.

Discuss PLA and PAL. Implement the following function

using PAL :

Y = f 1 + f 2 + f 3, where f 1 = m(0, 1, 2); f 2 = m(1, 2, 4)

and f 3 = m(0, 3, 5). 15

(3)L-43088 3 ___
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BT-3/D-20 43096
MATHEMATICS-III

AS-201N (Option I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Expand x(2 – x) as Fourier series in (0, 2).

Deduce the sum of the series : 7½

2 2 2

1 1 1
......

1 2 3
  

(b) Obtain the half-range sine series for ( ) xf x e  in

(0, 1); ( 2) ( ).f x f x  7½

2. (a) State Dirichlet’s conditions for a given function to

be expanded in Fourier series, and state Euler’s

formulae when f(x) in (C, C + 2) is expanded as

a Fourier series. 7½

(3)L-43096 1



(b) Find the Fourier transform of :

1 for 2
( )

0 for 2

x
f x

x

 
 



Hence evaluate 

0

sin
.

x
dx

x



 7½

Unit II

3. (a) Show that 
1

( )
1

f z
z




 is analytic at z = 1 + i. 7½

(b) Separate  1tan x iy   into real and imaginary parts.

7½

4. (a) Prove that 2 33u x y y   is a Harmonic function.

7½

(b) Find the image of the rectangular region bounded

by x = 0, y = 0, x = 1, y = 2 under the map

 1 2.w i z   7½

Unit III

5. (a) From a group of 6 boys and 4 girls, a committee of

3 is to be formed. Find the probability that the

committee will include at least one girl. 7½

(3)L-43096 2



(b) There are 4 boys and 2 girls in Room A and 5 boys

and 3 girls in Room B. A girl from one of the two

rooms laughed loudly. What is probability the girl

who laughed was from room A ? 7½

6. (a) A continuous random variable X has the distribution

function :

 4
0 , 1

F( ) 1 , 1 3

1 , 3

x

x k x x

x




   
 

Determine :

(i) k and

(ii) mean. 7½

(b) Fit a Binomial distribution to the data : 7½

0 1 2 3 4

( ) 12 66 109 59 10

x

f x

Unit IV

7. Solve the LPP by simplex method : 15

Minimize Z = x – 3y + 3z

Subject to 3x – y + 2z < 7

2x + 4y > – 12

– 4x + 3y + 8z < 10

x, y, z > 0

(3)L-43096 3



8. Using Dual Simplex Method, solve : 15

Minimize Z = x1 + 2x2 + 3x3

Subject to 2x1 – x2 + x3 > 4

x1 + x2 + 2x3 < 8

x2 – x3 > 2

x1, x2, x3 > 0

(3)L-43096 4 ___
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BT-3/D-20 43139
SIGNALS AND SYSTEMS

EC-209A/EEN-209A

Time : Three Hours] [Maximum Marks : 75

Part A

1. Answer all the following questions : 5×3=15

(i) Explain periodicity of a signal.

(ii) Explain linearity property of a system.

(iii) Derive the expression for convolution integral.

(iv) Explain Dirichlet’s condition.

(v) State and prove multiplication property of Laplace

transform.

Part B

Note : Answer all the following questions. All questions carry

equal marks.

2. Determine whether signal   cos
4

x n n
   

   
  

 is energy

or power signal. 5

(3)L-43139 1



3. Derive the expression for variance of random variable X. 5

4. Determine the trigonometric fourier series for periodic

signal 
10

( )x t t
 

  
 

 for 0 < t < 2. The fundamental time

period of the signal is 2. 5

5. Find the laplace transform and ROC for ( ) ( ).atx t te u t

5

Part C

Note : Attempt four questions, by selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

6. (a) Explain the energy signals. 4

(b) Check the periodicity for  ( ) odd(sin 4 4( ))x t t t  .

6

7. Determine the whether the system with output

( ) (sin( ))y t x t  is : 10

(a) Static (b) Causal

(c) Linearity (d) Time invariant

(e) Stable.

(3)L-43139 2



Unit II

8. (a) Explain the derive the expression for unit step

response. 5

(b) Determine the convolution sum for   {2, 1, 1}x n




and   {3, 4, 5, 1}.h n


 5

9. (a) Explain Cross-Correlation with properties. 5

(b) Determine the variance of X if fx(x) = (1 – x)2 for

0 < x < 6. 5

Unit III

10. Explain interpolation. 10

11. Derive the expression for Xn and represent the periodic

signal x(t) in terms of exponential Fourier series. Also

mention the magnitude and phase spectrum of Xn. 10

Unit IV

12. (a) Find the Fourier transform for  ( ) sin ( ).cx t w t u t 6

(b) Explain the integration property of Fourier transform

with proof. 4

13. An LTI system has an impulse response 3( ) ( )th t e u t

and when it is excited by an input signal x(t), its output

 2( ) ( ).t ty t e e u t    Determine its input x(t). 10

(3)L-43139 3 ___
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BT-3/D-20 43140
NETWORK THEORY

EC-213A

Time : Three Hours] [Maximum Marks : 75

Note : All questions in Part A and Part B are compulsory.

Attempt any four questions from Part C selecting at

least one question from each Unit.

Part A

1. Answer the following questions : 5×3=15

(i) Explain the properties of tree in a graph.

(ii) Assuming v0 = t u(t), find i(t) in RC circuit of

figure shown.

+
–

1
4

F v t( )0u t( )0

+
–

(iii) Define energy sources.

(iv) Explain T section network.

(v) Check whether the polynomial s4 + 7s3 + 4s2 +

18s + 6 is Hurwitz or not.

(3)L-43140 1



Part B

2. In the tree link graph of given figure, develop the

fundamental cutest matrix and equilibrium index on nodal

basis. 5

1

2 4

5

3

21 3

3. Enlist the restriction on location of poles and zeros in

driving point function. 5

4. Derive z-parameters for two port network. 5

5. Design an m derive T section for low pass filter having

cutoff frequency 7 kHz, design impedance 600  and

frequency of infinite attenuation of 10.5 kHz. 5

Part C

Unit I

6. Derive the expression for impulse response in a series

RLC circuit. 10

(3)L-43140 2



7. A network has been shown in fig. Write down the tieset

matrix and obtain network equilibrium equation in matrix

form using KVL. Calculate loop currents : 10

I1 I2+
–

+
–

+ –
8V

6V12V

Unit II

8. Find the voltage transfer ratio of network given : 10

Vi V0R2
R1

C1 C2

9. Find the pole zero plot of driving point and transfer

impedance of network : 10

1
4

1H

1F V2

+

–
I1

(3)L-43140 3



Unit III

10. Derive the relationship of ABCD parameters in terms of

Z, Y and h parameters. 10

11. Derive the transient response in series RL circuit with

DC excitation.

10

Unit IV

12. Find the first and second Foster form of driving point

function Z(s) = 2(s2 + 1)(s2 + 9)/s(s2 + 4). 10

13. Explain positive real functions with its properties. 10

(3)L-43140 4 ___
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BT-3/D-20 43141
ESSENTIALS OF INFORMATION

TECHNOLOGY

ES-219A

Time : Three Hours] [Maximum Marks : 75

Note : All questions in Part A and Part B are compulsory.

Attempt any four questions from Part C, selecting one

question from each Unit.

Part A

1. Answer the following questions : 5×3=15

(i) Define Pseudo-code with example.

(ii) Why are breakpoints used ?

(iii) What is an exception ? Give an example.

(iv) List main function of C.P.U.

(v) Write a SQL command to create a table.

Part B

2. What are basic data types in Python ? 5

3. Describe Pie chart with proper example. 5

(3)L-43141 1



4. Why we call the operating system as a resource manager ? 5

5. Write SQL command for the following : 2½×2=5

(a) SELECT

(b) PROJECT.

Part C

Unit I

6. Explain all types of operations and their preedence in

Python. 10

7. Discuss the purpose to use decision tree with an example.

10

Unit II

8. How does bubble sort algorithm work on a list of data ?

Write its complexity also. 10

9. Illusrate the use of strings in python by writing a suitable

program.

Unit III

10. Explain different types of software. 10

11. Describe a mobile system with its functions. 10

(3)L-43141 2



Unit IV

12. Explain all types of keys in SQL with example. 10

13. Write short notes on the following : 10

(a) NoSQL Database.

(b) Mongo DB.

(3)L-43141 3 ___
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BT-5/D-20 45005
ANTENNA AND WAVE PROPAGATION

Paper–ECE-301-E
Opt. (I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions by selecting at least one
question from each unit.

UNIT–I

1. Find the expression of radiated field from a half wave dipole.
Also find the radiation resistance of half wave dipole. (20)

2. Write short note on :

(a) Radiation resistance.

(b) Beam width.

(c) Effective height of antenna. (20)

UNIT–II

3. Write short note on :

(a) Monopole antenna.

(b) Folded Dipole antenna.

(c) Loop antenna. (20)

4. Find the expression of radiated fields due to N element
antenna array. Also find the condition for maximum and
minimum radiation. (20)

����������	��
�� ����



�������	��
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UNIT–III

5. Explain Rumseys principle. With construction detail explain
planar log spiral antenna. (20)

6. Write short note on :

(a) Pyramidal antenna.

(b) Lens antenna.

(c) Reflector antenna.

UNIT–IV

7. Write short note on :

(a) Ground wave propagation.

(b) Space wave propagation. (20)

8. Write short note on :

(a) Critical frequency.

(b) MUF.

(c) Skip distance.

(d) Virtual height. (20)
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BT-5/D-20 45109
ANTENNA AND WAVE PROPAGATION

Paper–ECE-303 N
Opt. (I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions by selecting at least one from
each unit.

UNIT–I

1. Find the expression of radiated field from a half wave dipole.
Also find the radiation resistance of half wave dipole. (15)

2. What do you understand by term power gain, directive gain
and efficiency of antenna ? Find the relation among them.
Also write short note on Effective aperture, Bandwidth of
antenna. (15)

UNIT–II

3. Write short note on :

(a) Monopole antenna.

(b) Folded Dipole antenna.

(c) Helical antenna. (15)

4. For what purpose we are using antenna arrays ? Describe
the various steps in designing Binomial array and Chebyshev
array. (15)

�������	
��	���� ������
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UNIT–III

5. With construction explain the working of log spiral antenna.
(15)

6. Explain any one method to analyze Patch antenna. (15)

UNIT–IV

7. Explain various techniques of radio wave propagation.
(15)

8. Write short note on :

(a) Critical frequency.

(b) MUF.

(c) Skip distance.

(d) Virtual height. (15)
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BT-5/D-20 45108
BUSINESS INTELLIGENCE AND ENTREPRENEURSHIP

Paper–HS-303N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions by selecting one question from

each unit. Q. No. 1 is compulsory. Each question carries

15 marks.

Compulsory Question

1. Explain the following in up to two page length each carrying

3 marks each:

(a) Difference between Entrepreneurship and Manager.

(b) Ways to search Entrepreneurship opportunities.

(c) Scope of small enterprises.

(d) Role of SIDO in industrial development.

(e) Formalities for getting NOC from Pollution Board.

UNIT–I

2. What is the linkages between the Entrepreneurship

development and Economic development ? Explain this

question along with factors affecting Entrepreneurship and

economic growth in a country.

�������	
��	��� �������
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3. Make a list of Entrepreneurship Development Programs

available in India. What kind of training is provided to

prospective entrepreneurs? How far this training is useful?

Comment with examples.

UNIT–II

4. List five opportunities for new business that have come to

your attention recently. How did you identify the need of

these five businesses? Also explain criteria to select a new

product ?

5. What aspects are taken care of while carrying marketing

feasibility and technical feasibility studies ? Elaborate.

UNIT–III

6. Describe the role of SSI in economic development. What is

the procedure to get registration of a small business enterprise?

How would you select machinery and equipments for new

industry?

7. Assume you wish to start a new venture at small scale initially

and for this you are required to prepare a project report.

Elaborate various aspects that must be included in this report.

Also explain use of PERT/CPM in Project Planning and

Control.



��������	��� 

UNIT–IV

8. Explain the role played by the following institutions in

launching a start-up: (a) DIC, (b) SIDC, (c), SISI, and (d)

State Financial Corporations (SICs).

9. What type of assistance is available for marketing

management, financial management and Export marketing

in case of medium and small enterprises in India?

Enumerate.
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BT-5/D-20 45006
COMPUTER HARDWARE DESIGN

Paper–ECE-303E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. What are micro-operations? List different types of Arithmetic
and Logic micro-operations. What are the differences
between the two? Draw and explain the circuit of binary
adder-subtractor and binary incrementer. 20

2. (a) What are addressing modes? Find the operand using

(i) Register direct (ii) Register indirect (iii) Relative mode

(iv) Auto increment (v) Auto decrement. Two word

instruction is "Load to Accumulator'" and address field

is 500. Initial Value

of program counter

(PC) is 200 and

general register (R1)

is 400. 15

(b) Define Macros and

Subroutines with

examples. 5

��������	�
����� ������

Address Memory

200 Load of Accumulator

201 Address = 500

202 Next instruction

399 450

400 700

401 800

702 325



�������
����� �

UNIT–II

3. (a) Explain decimal arithmetic unit by emphasising on the
working principle of BCD adder. 10

(b) What are multiprocessors? Give the classification
structure of different multiprocessors with their brief
description. 10

4. Write short notes on any two of the following:

(a) Micro-programmed computers.

(b) Hardwired control unit.

(c) Design methods of Hardwired control. 20

UNIT–III

5. (a) What is cache memory? Explain the associative mapping
and direct mapping techniques of cache memory. 10

(b) Discuss semi-conductor memories. Differentiate
between SRAM and DRAM. 10

6. Explain in detail any two of the following:

(a) Associative memory.

(b) Interleaved memory.

(c) Virtual memory. 20

UNIT–IV

7. What is a DMA controller? Draw its complete diagram. How
does a DMA transfer takes place? 20



�������
����� �

8. (a) Discuss input-output processor. Also explain the
communication between a CPU and 10P by drawing a
flowchart. 10

(b) If the number of tasks in a pipeline are 6 and segments
are 4. Determine the number of clock cycles needed to
complete the task. Also draw the space-time diagram
for the same. 10



Roll No. ...................... Total Pages : 2

BT-5/D-20 45247
COMPUTER NETWORKS

Paper–ECO-1A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. (a) What is a computer network? What are the objective of

computer networking? Discuss.

(b) What is the difference between TCP/IP and OSI

reference model? Discuss the functionalities of network

and transport layer in OSI reference model.

2. (a) What is the difference between circuit switching and

packet switching? Explain.

(b) What is a Transmission medium? Discuss the

characteristic features of fibre optic.

UNIT–II

3. (a) What are the services provided by the Data Link Layer?

Discuss.

(b) Write a note on CRC code for error detection and

correction.

��������	�
����� ����
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4. (a) What is the Random Access Protocol? Discuss ALOHA

Protocol in detail.

(b) Discuss the one-bit sliding window protocol.

UNIT–III

5. (a) What is IPv4? Discuss its header format used in

Network Layer.

(b) Explain the need of IPv6 in Network Layer.

6. (a) What are the factors causing congestion? Discuss the

congestion control in TCP.

(b) What is cryptography? What is the difference between

transposition and substitution ciphers? Discuss.

UNIT–IV

7. (a) Discuss the protocols used in electronic mail.

(b) What is the difference between FTP and HTTP? Explain.

8. (a) What is World Wide Web (WWW)? Describe its

architecture.

(b) What are the design issues in Application layer? Discuss.
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BT-5/D-20 45244
COMPUTER ORGANIZATION AND ARCHITECTURE

Paper : EC-305A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least one question

from each unit. All questions carry equal marks.

UNIT–I

1. What is basic architecture of Computer? Explain the role of

different register and memory in detail. (15)

2. What do you mean by instruction format? Also explain

different addressing modes with the help of example.

(15)

UNIT–II

3. What is micro programmed control and also explain mutiplier

control unit? (15)

4. What is structure of general purpose multiprocessor and

explain with the help of example? (15)

UNIT–III

5. Explain the following term with the help of example :

(a) Associative memory.

(b) Auxilary memory.

(c) Cache memory. (15)

45244/PDF/KD/364 [P.T.O.



6. Explain the organization and feature of serial access

memories. (15)

UNIT–IV

7. (a) What is difference between parallel processing and

vector processing?

(b) What do you mean by array processor and its

advantages? (15)

8. What is pipelining? Explain RISC pipelining and Instruction

pipelining. (15)

45244/00/KD/364 2
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BT-5/D-20 45019
CONTROL SYSTEM

Paper–EE-303 E
Opt. (I)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions, selecting at least one question
from each unit.

UNIT–I

1. (a) Explain open loop and close loop control system with
examples. 5

(b) Explain the Mason's gain formula and its applications.
5

(c) Describe the differential equation of physical system.
5

(d) Explain Signal flow graphs with example. 5

2. (a) Find C/R for the control system shown in fig. below.

G1R1

R2 G4

G2

G5

H2

H1

G3 C1

C2G6

  15

�������	
��	��� �������
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(b) Derive the Transfer function of close loop system shown
in fig. below 5

25
(  + 10)s s C( )sR( )s

UNIT–II

3. (a) Discuss the unit step response of first and second order
system. 8

(b) Construct Routh array and determine the stability of
the system whose characteristic equation is s6 + 2s5 +
8s4 + 12s3 + 20s2 + 16s + 16 = 0. Comment on the
location of the roots of characteristic equation. 12

4. (a) Sketch the root locus of the system having G(s)H(s) =

( 2)

( 1) ( 3 2) ( 3 2)

K s

s s j s j

�
� � � � �  for positive value of K.

12

(b) Explain the concept of stability and its necessary
conditions in details. 8

UNIT–III

5. (a) Explain the frequency domain specifications of a typical
system and correlation between time and frequency
responses. 8

(b) Sketch Bode plot for the following transfer function
and determine the system gain K for the gain cross
over frequency to be 5 rad/sec.

G(s) = 
2

(1 0.2 ) (1 0.02 )

Ks

s s� � . 12
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6. Using Nyquist criterion, investigate the stability of a closed
loop control system whose open loop transfer function is
given below

G(s)H(s) = 
1 2( 1) ( 1)

K

s ST ST� �
. 20

UNIT–IV

7. (a) Discuss the merits and demerits of representing a state
model into

(i) Physical variable form

(ii) Phase variable form

(iii) Canonical variable form. 12

(b) Draw the steps involved in the design of Lag

Compensator G(s) = 
2

2( 2 )
n

n

w

s s w��
. 8

8. Write short note on any four of following :

(a) State variable and model.

(b) Phase Lead Compensation.

(c) Magnetic Amplifiers.

(d) State Space Analysis.

(e) Servomotor. 20



Roll No. ...................... Total Pages : 5

BT-5/D-20 45112
CONTROL SYSTEM ENGINEERING

Paper–ECE-307N

Opt. (I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions by selecting at least one

question from each section.

SECTION–I

1. Obtain the overall transfer function for the block diagram

shown below in Fig. 1. 15

G1 G3 G4
R

G2

H2

H3

H1

C

Fig. 1.

2. (a) Draw the block diagram representation of the RC
network shown in Fig. 2. Determine the overall transfer
function by the block diagram reduction method. 8

��������	�
����� ����



�������
����� �

R1 R2

C2

C1

v0

v0

vi

i1 i2

v1

Fig. 2.

(b) Determine the system equations for the system as shown
in figure below : 7

M1

D1

K1

K12

D2

X2

X1

D12

K1 M2

f

Fig. 3.

SECTION–II

3. (a) A unity feedback control system has an open loop

transfer function of G(s) = 
2( 8)

( 2)

s

s s

�
�

(i) Write the closed loop transfer function C(s)/R(s)
and find the damping factor, natural frequency and
peak overshoot.

(ii) Calculate C(t) for unit step input.



(iii) Calculate ess for unit ramp input.

(iv) Remove the zero at S = –8 and increase the gain
to 16. Find � and �n. 8

(b) A unity feedback control system has G(s) = 
1

( 2)s s �
.

The input to the system is given by r(t) = 2 + 3t + 2t3.
Determine the generalized coefficients. 7

4. (a) Determine the stability of a closed loop control system
whose characteristic equation is,

S5 + S4 + 2S3 + 2S2 + 11S + 10 = 0 5

(b) The open loop transfer function of a control system is
given by

G(s) = 
( 1) ( 2)

( 0.1) ( 1)

K s s

s s

� �
� �

Draw the root locus of the system with gain 'K' as a
variable. As an aid to plotting determine the gain at
which root locus crosses j� axis. Find the root locus
plot the value of gain 'K' for which a closed loop system
is critically damped. 10

SECTION–III

5. (a) The closed loop poles of a system are at s = –2 ± j3.
Determine (i) bandwidth, (ii) normalized peak driving
signal frequency and (iii) resonant peak for such system.

7

(b) For the open loop transfer function of a unity feedback
system given below determine the stability of a closed
loop system using Nyquist criterion.

�������
����� � ����



G(s) = 2

( 2)

( 4)

K S

S S

�
�

If the system is conditionally stable, find the range of
'K' for which system is stable ? 8

6. The open loop transfer function of a system is given by:

G(s)H(s) = 
2

(1 0.2 ) (1 0.02 )

Ks

s s� � .

Sketch the bode plot for the given system and determine the
gain value 'K' for the gain cross over frequency 5 rad/sec.

15

SECTION–IV

7. (a) A LTI system is characterized by homogeneous state
equation as :

1 1

2 2

1 0

1 1

x x

x x

� � � �� �
�� 	 � 	� 	

 �
 � 
 �

�
�

Compute the solution of homogeneous equation,
assuming initial state vector.

1
(0)

0
x

� �
� � �

� �
7

(b) Obtain the transfer function of the given state equation:

1 1

2 2

3 3

0 1 0 0

1 1 0 1

1 0 0 0

x x

x x u

x x

� � � �� � � �
� 	 � 	� 	 � 	� � � �� 	 � 	� 	 � 	
� 	 � 	� 	 � 	
 � 
 �
 � 
 �

�
�
�

�������
����� �



� �
1

1 2 3 2

3

x

y x x x x

x

� �
� �

� � �
� �
� �

.

8. Consider a plant with transfer function.

G(s)H(s) = 
4

( 2)

K

s s �
8

Design a suitable compensator with specifications Kv = 20
and phase margin at least 50°, in frequency domain?

15
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BT-5/D-20 45246
DIGITAL SIGNAL PROCESSING

Paper–EC-309A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions by selecting at least one
question from each unit.

UNIT–I

1. (a) Determine the z-transform of the signal and its
associated ROC for all possible cases

x(n) = anu(n) – bnu(n – 1) (10)

(b) State and prove scaling property of z-transform. (5)

2. A two-pole low pass filter has the system function

H(z) = 1 2

2

(1 )

a

bz��

Determine the value of a and b such that the frequency
response H(w) satisfies the conditions a H(0) = 2 and
mag(H(�/4))2 = 1/2. (15)

UNIT–II

3. (a) Determine a direct form realization for the following
linear phase filters (10)

(i) h(n) = {1, 2, 3, 3, 3, 2, 1}.

�

��������	�
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(ii) h(n) = {l, 2, –3, –3, 2, 1}

�

(b) Discuss five properties of DFT. (5)

4. Consider an FIR filter with system function
H(z) = 1 + 2.88z–1 + 3.4048z–2 + 1.74z–3 + 0.4z–4

Sketch the lattice realization of the filter. (15)

UNIT–III

5. Design an FIR linear phase digital filter approximating the
ideal frequency response
Hd(w) = 1 for |w| � �/6

0 for �/6 � |w| � ��
Determine the coefficient for Hanning window. Consider
M = 15. (15)

6. Discuss the characteristics of practical frequency selective
filter. Define various design specification and their
importance in designing a filter. (15)

UNIT–IV

7. Determine the order and the poles of a low pass Butterworth
filter that has a –3 dB bandwidth of 1500 Hz and an
attenuation of 40 dB at 2000 Hz. (15)

8. Determine the order and poles of a type 1 low pass
Chebyshew filter that has 1–db ripple in the pass band, a
cut off frequency �p = 1500�, a stop band frequency of
2500�, and an attenuation of 40 dB or more for � > �s.

(15)
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BT-5/D-20 45111
ESSENTIALS OF INFORMATION TECHNOLOGY

Paper–CSE-304N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question
from each unit. All questions carry equal marks.

UNIT–I

1. (a) Write an algorithm to find grade of students depending
upon percentage in exam.

(b) Discuss the role of algorithms and flowcharts in problem
solving techniques. (7+8=15)

2. (a) How Insertion sort is used upon a list of data? Explain
its time Complexity also.

(b) What are different types of operations in stack?
Differentiate Stack and Queues. (7+8=15)

UNIT–II

3. (a) Define basic characteristics of an Object Oriented
language. How it's different from Procedural language.

(b) Explain use of reference variable in JAVA by writing a
simple program. (7+8=15)

4. (a) What are different techniques for passing parameters.
Discuss them with example,

����������	��
�� ����
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(b) Describe use of Logical operators by writing a simple
program in JAVA. (7+8=15)

UNIT–III

5. (a) Illustrate the concept of Constructor overloading using
a proper example.

(b) What is the purpose to use Interfaces in JAVA?
(10+5=15)

6. (a) Why we use inheritance? Write a program to define
multi level inheritance JAVA,

(b) Define Abstract Class with a suitable example.
(8+7=15)

UNIT–IV

7. (a) Why we use ER diagrams? Explain its different
component with a proper example. 6

(b) How can you perform the following SQL commands :

(i) SELECT

(ii) TRUNCATE

(iii) ROLLBACK. (3×3=9)

8. (a) Discuss the concept of Primary key and Foreign key in
DBMS.

(b) Write short note on logical data independence.
(8+7=15)



Roll No. ...................... Total Pages : 3

BT-5/D-20 45245
INFORMATION THEORY AND CODING

Paper : EC-307A

Time : Three Hours] [Maximum Marks : 75

Note : Solve any five questions.

1. Let a fair die (i) rolled. Let the random variable is defined as
X(i) = 5i, where i is the output of the die experiment.

(a) Determine and plot CDF, cumulative distribution
function. 6

(b) Determine and plot the PDF, probability density
function. 6

(c) Define CDF and PDF and their properties. 3

2. (a) Probability density function of a random variable X is
f(x) = ke–5|x|; –� < x < �. Find (i) CDF F(x) (ii) value of
k (iii) P(–1 � x � +1). 7

(b) What is Poison's distribution ? Obtain an expression
for it variance and mean. 5

(c) Define and explain random processes with the help of
examples. 3

3. Explain the following in detail :

(a) Uniquely decodable codes.

(b) Instantaneous codes and its construction.

(c) Markov sources. 5,5,5

����������	��
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4. (a) A source generates eight messages {m1, m2, ......m8}

with the corresponding probabilities

1 1 1 1 1 1 1 1
, , , , , , ,

4 4 8 8 16 16 16 16
� �
� �
� �

.

(i) Obtain the Shanon-Fano codes. 4

(ii) Determine efficiency of this code. 3

(iii) Determine the probability of p(0) of 0 occurring.

3

(b) Explain and prove additivity property of entropy of a

discrete memoryless source. 5

5. (a) Define the channel capacity. 5

(b) Define a binary symmetric channel and obtain an

expression for its channel capacity. 10

6. (a) A channel is defined by the following matrix. Determine

its channel capacity 

1 2
3 3
2 1
3 3

� �
� �
� �
� �
� �� �

. 8

(b) Explain and prove noiseless coding theorem. 7

7. (a) Explain and prove the channel coding theorem.

(b) Explain the properties of block codes.
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8. A convolutional encoder has a single shift register with two

stages, three modular adders. The generator sequences of

the encoder are

g(1) = (1, 0, 1)

g(2) = (1, 1, 0)

g(2) = (1, 1, 1).

(a) Draw the block diagram of the code. 3

(b) Obtain the generator matrix. 3

(c) Draw the code tree. 4

(d) Obtain the trellis diagram. 5
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BT-5/D-20 45007
INFORMATION THEORY AND CODING

Paper–ECE-305E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any five questions by selecting at least one

question from each unit.

UNIT–I

1. (a) A fair dice is thrown twice. Write all possible outcomes

and calculate the probability of getting total of 9. (12)

(b) Define probability density function and cumulative

density function. (8)

2. (a) Describe mean and autocorrelation of a random process.

(10)

(b) Describe Poison and Markov processes. (10)

UNIT–II

3. (a) Consider a Discrete Memory Less Source with source

probabilities {0.35, 0.25, 0.20, 0.15, 0.05}. Find the

source Entropy, H(X). (10)

(b) Derive equation of entropy for a discrete binary source

with p(0) = p and p(l) = l – p. (10)

����������	�� 
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4. Consider a DMS with seven possible symbols with

probabilities {0.36, 0.34, 0.16, 0.06, 0.05, 0.02, 0.01}.

Determine the Huffman Code for this source. Compute the

efficiency of the code. (20)

UNIT–III

5. Consider the following generator Matrix G = [1 1 0 0 0;
1 0 0 1 1; 0 0 1 1 0].

(a) Generate all possible code words. (5)

(b) Find the parity check matrix H. (5)

(c) What is minimum distance of this code? (5)

(d) How many errors can this code correct? (5)

6. What are cyclic codes? Find all possible code word for
generator polynomial x^2+l over GF(2) and verify they are
cyclic in nature. (20)

UNIT–IV

7. Discuss in detail the encoding mechanism using trellis
diagram of Convolution codes with the help of suitable
example. (20)

8. Discuss various Basic ARQ schemes for error correction and
their advantages and disadvantages. (20)
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BT-5/D-20 45008
LINEAR IC APPLICATIONS

Paper–ECE-307E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each unit.

UNIT–I

1. What is a Differential Amplifier? What are the various types
of Differential amplifiers? Draw the circuit diagrams of
balanced output and unbalanced output differential
amplifiers. [20]

2. What are the various configurations of Operational amplifier?
How Inverting configuration is different from Non-inverting
configuration of operational amplifier? Explain with
necessary diagrams? [20]

UNIT–II

3. What is a Slew Rate of an Operational amplifier ? Derive
the equation of a slew rate of an Op-Amp with sinusoidal
signal as input. What are the values of slew rate of practical
Op-Amp and Ideal Op-Amp? [20]

4. Draw the diagram of high frequency Op-Amp equivalent
circuit. How it is different from low frequency circuit?

[20]

��������	�
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UNIT–III

5. Describe in detail how Op-Amp can be used as a Scaling
amplifier? Derive the output equation of the scaling amplifier
using Op-Amp. [20]

6. Calculate the output of the following Op-Amp scaling circuit,
given that E1 = 5 V and E2 = 10 V. [20]

+

–

R1
E1

E2

EIN

R3

1 k �

1 k �

1 k �

EOUT

Point
AR2

UNIT–IV

7. Explain how 555 IC can be used as a Astable multivibrator
with necessary diagrams and waveforms. Derive the equation
of the time period and frequency of the output of Astable
multivibrator. [20]

8. Calculate the frequency and time period of the output
waveform of the Astable multivibrator using 555 timer given
below (Vcc = +5 V): [20]

8 4

7

6
2 0.01 F�0.5 F�

Vcc

10 k�

5 k�

Output

555
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BT-5/D-20 45009
MICROELECTRONICS

Paper : ECE-309-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) Draw the schematic diagram of the DC Sputtering

System and explain its working principle? Also why it

is not possible to deposit insulating layer by DC

sputtering techniques. 10

(b) Describe oxidation technique and list four application

of SiO
2
 layers in silicon technology? Which technique

is used for the preparation of Gate oxide layer? 10

2. Descirbe any four of the following :

(a) Silicon Oxidation Model.

(b) Oxidation induced defects.

(c) Difference between pull rate and growth rate CZ puller

crystal growth process.

(d) Epitaxy process.

(e) Preparation of Electronic Grade Silicon. (20)

45009/PDF/KD/330 [P.T.O.



UNIT–II

3. (a) Describe E-beam Lithography, also highlights its

advantages and limitations invariably it is used for mask

making, explain why? 10

(b) Differentiate between dry and wet etchnig process and

describe, isotropic an-isotropic etch profile and term

selectivity. 10

4. Write short notes on any four of the following :

(a) Mask requirement for IC fabrication.

(b) Difference between contact printing, proximity printing

and projection printing.

(c) Differentiate mask material requirement for X-ray

lithography and optical lighography.

(d) Selective plasma etching technique.

(e) Soft baking and Hard baking. 20

UNIT–III

5. (a) Describe qualitative view of atomic diffusion in solids,

differentiate between constant source and limited source

diffusion. 10

(b) Draw the schematic diagram of Ion implantation

technique and explain function of its various parts.

10

45009/00/KD/330 2
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6. Write short notes on any four of the following :

(a) Diffusion profile measurements.

(b) Derivation of Fick's one-dimensional diffuison

equations.

(c) Post-implant annealing and diffusion driving.

(d) Sources of diffusion, solid, liquid gases with examples.

(e) List two elements each for p-type and n-type impurities

in Silicon. 20

UNIT–IV

7. Describe Twin-tub CMOS fabrication process sequence and

highlight the mask requirements. 20

8. Write short notes on any four of the following :

(a) Triple diffusion BJT IC fabrication process sequence.

(b) LOCOS oxidation Technique.

(c) Field oxide and Isolation.

(d) Assembly and Packaging.

(e) Issues in MEMS packaging. 20
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BT-5/D-20 45107
MICROPROCESSORS AND INTERFACING

Paper–ECE-301N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions selecting one question from

each section.

SECTION–I

1. (a) With the help of a block diagram explain in detail the

architecture of 8085. Draw the PSW for 8085 processor

and explain it in detail. (8)

(a) What are the various addressing modes available in

8085 ? Explain with examples.  (7)

2. (a) Design the interface to address 64 k of memory using

chips of 16K × 8 each ? (8)

(b) Explain the functioning of all the pins of 8085

microprocessor.  (7)

SECTION–II

3. (a) Explain with the help of a block diagram the internal

architecture of 8086 mp and highlight the functions of

BIU and EU ? (10)

(b) Explain the concept of memory segmentation. (5)

��������	�
�
 ����



��������	�
�
 


4. (a) Draw and explain the timing diagram for RD operation

of 8086 microprocessor in Minimum Mode. (5)

(b) Write down the steps involved when an interrupt INT

48h is encountered in the main program and calculate

address of ISR for this interrupt.  (10)

SECTION–III

5. (a) Explain the following instructions with an example for

each:

(i) LEA

(ii) XCHG

(iii) XLATB

(iv) DAS

(v) AAS. (7)

(b) Compute the Physical address the following instructions

will access If DS = 4000H, [BX] = 0100H, and

[SI] = 6000H, [BP] = 1000H and [DI] = 2100H. Also

explain the addressing modes that are used by each

instruction.

(i) MOV BX, [1234H]

(ii) MOV CX, [2222H]

(iii) MOV SI, [BX]

(iv) MOV AX, [SP+DI]

(v) MOV AX, [BX + SI + 4000H]

(vi) MOVCX, [BP + DI + 01H]

(vii) MOV BX, 1234H.  (8)



��������	�
�
 �

6. (a) Generate the HEX codes for the following instructions

(i) Mov AX, [BX+BP]

(ii) Mov DX, [2000+SI] (8)

(b) Write an ALP in 8086 to add two 16-digit packed BCD
numbers.  (7)

SECTION–IV

7. (a) With the help of diagram explain operation of 8237
DMA controller. (8)

(b) Explain in detail the Intel's 8259 chip. Also give its
ICW's and OCW's ?  (7)

8. (a) Interface an 8-bit DAC with an 8086 CPU running at 8
MHz and write an assembly language program to
generate a sawtooth waveform of period 1 ms with Vmax
5 V. (8)

(b) Draw and explain the pin configuration and the internal
architecture of 8255 ? Write a BSR mode control word
subroutine to set bits PC7 and PC3 and reset them after
10 milli seconds. The port address selected is 83h?

(7)
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BT-5/D-20 45010
MICROPROCESSORS AND INTERFACING

Paper–ECE-311E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least one question
from each section.

SECTION–I

1. (a) Explain in detail the functional block diagram of 8086
microprocessor and also explain the bit pattern of PSW
format. (5)

(b) Explain the concept of Physical address generation in
8086 microprocessor.  (15)

2. (a) Explain the operation of 8284 clock generator with the
help of block diagram. (10)

(b) Explain the different control signals for 8086 while it
is working in minimum and maximum mode.  (10)

SECTION–II

3. (a) Explain the following instructions with an example for
each:

(i) LEA

(ii) XCHG

(iii) XLAT

(iv) DAA

(v) AAA. (10)
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(b) Compute the Physical address the following instructions
will access If DS = 4000H, [BX] = 0100H, and
[SI] = 6000H, [BP] = 1000H and [DI] = 2100H. Also
explain the addressing modes that are used by each
instruction.

a. MOV CX, [1234H]

b. MOV AX, [2222H]

c. MOV DX, [BX]

d. MOV DX, [BP+DI]

e. MOV DX, [BX + SI + 200H]

f. MOV DX, [BP + DI + 01H]

g. MOV AX, 1234H.  (10)

4. (a) Write a 8086 ALP to convert a given binary number
into its equivalent unpacked decimal and ASCII. (10)

(b) Draw the instruction format and generate the HEX codes
for the following instructions :

(i) Mov Ax, [BP] [SI]

(ii) Mov Ax, [Cx].  (10)

SECTION–III

5. Generate the addressing for 8086 �p if 2 RAM chips of
32 K × 8 and 4 EEPROM chips of 32 K × 8 are to be interfaced
with 8086 microprocessor? Draw the interfacing circuit
required and explain the full decoding concept. (20)

6. (a) Draw and explain the signals and bus cycles in
maximum mode system configuration of 8086
microprocessor. (10)
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(b) List various memory devices. Explain memory bank
selection in 8086 and mention the number of memory
bank in 8086 microprocessor.  (10)

SECTION–IV

7. (a) Interface an 8255 with 8086 at 80H as an I/O address
of Port B. Interface five 7 segment displays with the
8255. Write an ALP to display 1, 2, 3, 4 and 5 over the
5 displays continuously as per their positions starting
with 1 at the least significant position. (10)

(b) Explain with a neat diagram the interfacing of stepper
motor to 8086 using 8255 in detail.  (10)

8. (a) Interface an 8-bit DAC with an 8086 CPU running at 8
MHz and write an assembly language program to
generate a sawtooth waveform of period 1 ms with Vmax
8 V? (15)

(b) Explain structure of 8086 interrupt vector table with
neat diagram.  (5)
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BT-5/D-20 45243
SOFT SKILLS AND INTERPERSONAL COMMUNICATION

Paper–HM-903-A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions. All questions carry equal

marks.

1. What is communication? Discuss in detail the different stages

in the process of communication. (15)

2. Discuss with valid examples importance of persuasive

communication. (15)

3. What are the common interpersonal barriers in

communication? Explain with suitable examples. (15)

4. Why are pronunciation, intonation and accent significant in

developing speaking skills? (15)

5. Suggest the significance of heredity and environment in the

development of personality. (15)

6. What are organizational skills? How to develop excellent

organizational skills? (15)

45243/PDF/KD/700 [P.T.O.
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7. What is the significance of body language in group

discussion? Explain with examples. (15)

8. How to prepare for a successful job interview? Suggest

some measures for the same. (15)
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BT-5/D-20 45110
VLSI TECHNOLOGY

Paper–ECE-305 N
Opt. (I)

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions, selecting at least one question from
each unit.

UNIT–I

1. (a) List and discuss various steps in preparing wafers from
raw silicon. 08

(b) Why (100) orientation is preferred over (111) orientation
for starting material in NMOS/CMOS ICs fabrication?

03

(c) Draw and explain the fabrication process steps of p-n
diode. 04

2. (a) Draw and explain cleanroom layout for a fully automatic
IC lab. 08

(b) Describe RCA cleaning method. 07

UNIT–II

3. (a) Differentiate between thermal oxidation and CVD
oxidation. 08

(b) Explain various isolation techniques in VLSI circuits.
07
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4. (a) Describe growth mechanism and kinetics in detail. 08

(b) List and explain oxide properties. 07

UNIT–III

5. (a) Write and explain Fick's ID diffusion equations. 08

(b) Describe C-V and differential conductivity measurement
techniques. 07

6. (a) Explain various atomic diffusion mechanisms. 08

(b) Why Ion implantation is preferred over diffusion for
impurity doping? 07

UNIT–IV

7. List and compare different types of advanced lithography
techniques. 15

8. Draw and explain various steps involved in fabrication
process of NMOS. 15



Roll No. ....................... Total Pages : 3

BT-5/D-20 45255

VLSI TECHNOLOGY

Paper : ECP-5A

Time : Three Hours] [Maximum Marks : 75

Note : There are eight questions in total. Students are required to

attempt five questions in all, selecting at least one question

from each unit.

UNIT–I

1. (a) What is Czochralski technique for crystal growth? Draw

diagram and explain its working. (8)

(b) What are differences between wet and dry oxidation?

Discuss the various defects present in oxidation process.

(7)

2. (a) What are advantages of plasma oxidation? Describe

the mechanism of plasma oxidation. (8)

(b) What are various fabrication steps involved in VLSI

fabrication? Describe each step. (7)

45255/PDF/KD/938 [P.T.O.



UNIT–II

3. (a) Explain Fick's laws of diffusion. What are various

diffusion parameters and how they are measured?(8)

(b) What are differences between diffusion and ion

implantation? (4)

(c) Describe channeling in ion implantation. (3)

4. (a) What is use of epitaxial layer? Discuss the working of

MBE process. (6)

(b) Describes the following in brief : (9)

(i) Annealing after ion implantation.

(ii) Implantation range.

(iii) Low temperature epitaxy.

UNIT–III

5. (a) What are differences between wet and dry etching?

(4)

(b) With the help of diagram describe the concept of plasma

etching in detail. (6)

(c) What is lift-off? What are its benefits? (5)

6. (a) List the advantages and disadvantages of proximity

printing. (5)

(b) Why e-beam lithography is preferred for high

resolution? Explain. (3)

45255/00/KD/938 2



(c) Explain X-ray lithography setup. Also discuss its

limitations and benefits. (7)

UNIT–IV

7. (a) What are benefits of sputtering over e-beam

evaporation? (6)

(b) Draw and explain the entire fabrication sequence for

CMOS fabrication. (9)

8. Write short note on the following : (15)

(a) Package Types.

(b) Yield and Reliability.

(c) Package Design considerations.

45255/00/KD/938 3



BT-7/D-20 47015

ADVANCED MICROPROCESSORS

Paper - ECE-423 E / EE-423 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. (i) Define data format and give all the data formats

supported by Pentium Processor? Draw the

Instruction format supported by x86 family of

processors and explain the function of each

bit? 10

(ii) Explain in detail the concept of pipelining in

Pentium processor. Support your answer with a

suitable diagram and explain the different

stages of pipelining in Pentium processor? 10

2. (i) Define interrupts and exception and explain in

detail all the interrupts and exceptions

encountered by x86 family of processors and the

steps taken by the processor to resolve them ?10

(ii) Explain in detail all the working modes for x86

processors and their respective transition

mechanisms? 10

UNIT-I

Roll No. ............................ Total Pages : 3
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UNIT-II

UNIT-III

3. (i) Draw the internal architecture of Pentium-III

processor and explain the functioning in

detail ? 15

(ii) A page linear address for IA-32 processor is

30000000H. Formulate a physical address out of

it and represent the conversion with the help of

a diagram? 5

4. (i) Draw the internal architecture of 80386

microprocessor, and explain it in detail ? 10

(ii) Explain in detail the segment and gate

descriptor formats used in 80386? 10

5. (i) Give the structure of all the invisible registers

used in Pentium processor and explain each bit

in detail ? 10

(ii) Draw the architecture of 80287 arithmetic co-

processor and explain its blocks in details? 10

6. (i) Draw the internal architecture of the

mathematical co-processor for 80286 and also

explain the register set of the co-processor ? 10

(ii) Interface 80286 with its numeric co-processor

and show the necessary block diagram for the

same ? 10

47015/K/377 2



UNIT-IV

7. (i) Define interrupts and explain the interrupt

structure for X87 family of processors ? 10

(ii) Draw the internal architecture of 80487

microprocessor and explain its functioning in

detail ? 10

8. Explain the following : 5×4=20

(i) Task Management

(ii) 80387 Register Set Virtual Mode

(iii) Tag Register

(iv) Instruction Format.

47015/K/377 3
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Roll No. ......................... Total Pages : 3

BT-7/D-20 47133

DIGITAL IMAGE PROCESSING

Paper–ECE-403N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. (a) Explain the following terms : 8

(i) Image Fidelity

(ii) Gray Level

(iii) Tristimulus Values

(iv) MTF of Visual system.

(b) Discuss Image Compression. Explain the different

types of Redundancies involved in the Image

compression. 7

2. (a) Explain Color Vision model in detail. 8

(b) Describe Color Representation model in Color

Imaging system. 7



47133/K/568 2

UNIT–II

3. Discuss in detail the Image Scanning for Television

system. Also differentiate Sampling with Replication.

15

4. (a) What do you understand by Image Quantization?

Why is it necessary in Digital imaging system

and Discuss its disadvantages. 7

(b) What is Image Interpolation? Discuss bilinear and

bicubic Interpolation with proper examples. 8

UNIT–III

5. (a) Describe various methods of Image Enhancement

using Histogram Modeling. 10

(b) Discuss the Color Image Enhancement in brief.

5

6. Modify Histogram (a) as given by Histogram (b) given

Histogram (a) and (b) are : 15

Histogram(a)

Gray Level  0  1  2  3  4  5  6   7

     nk 790 1023 850 656 329 245 122 81

Gray Level  0  1 2  3  4  5  6   7

     nk  0  0 0 614 819  1230 819 614

Histogram(b)



UNIT–IV

7. How Computer Vision is associated with Image

Analysis? Discuss the concept and also draw the

block diagram to explain the above procedure. 15

8. What do you understand by Image Segmentation?

Describe component labeling approach for the Image

Segmentation. 15

47133/K/568 3



BT-7/D-20 47012

MICROCONTROLLERS

Paper - ECE-415 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit. All questions carry equal

marks.

1. (i) Using block diagram compare Microprocessor

and Microcontroller. Discuss advantages and

disadvantages of microcontrollers. 10

(ii) Explain how RISC architecture improves the

performance of a microcontroller? 5

(iii) Explain why Harvard architecture is most

preferred over Von Neumann architecture? 5

2. Discuss various features, uses and examples of 4 bit, 8

bit, 16 bit and 32 bit microcontrollers. 20

3. Draw the architecture diagram of 8051 and explain

its core features. 20

4. (i) Using suitable diagram explain how software /

hardware control of timers works ? 10

UNIT-I

UNIT-II

Roll No. ............................ Total Pages : 2
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(ii) Describe the operating modes of UART and its

associated registers. 10

5. Write an assembly language program for SUB, MUL,

D1V, RRC and XOR instructions, the given 8 bit

numbers are 95H and 10H. Write status of flags after

execution of each program ?

6. (i) Explain the function of each flags bits of IE and

IP registers in 8051MC. 10

(ii) Write an assembly language program to (a) clear

accumulator then (b) add 3 to ACC 10 5

(iii) (a) Program the IP register to assign the highest

priority to TF1 (Timer 1 interrupt), then

(b) discuss what happens if INT1, TF0 and TF1

are activated at the same time. 5

7. Interface ADC chip with the 8051 and write a

program to take 10 samples of analog signal

connected at input of the ADC. Take the sample

every 1 second and store them at internal RAM

addresses.

8. Interface a 16 key matrix keyboard and 8 LEDs with

8051 MC. Develop a program to detect the key

pressed and key identification. The pressed key

should be displayed on LEDs.

UNIT-III

UNIT-IV

4×5=20

times.

20

20

47012/K/375 2
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Roll No. ......................... Total Pages : 2

BT-7/D-20 47132

MICROCONTROLLERS & EMBEDDED

SYSTEM DESIGN

Paper–ECE-401N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. (a) What is a Microprocessor? Write the difference

between Microprocessor and Microcontroller.

10

(b) Describe the features of 4-bit, 8-bit, 16-bit and

32-bit Microcontrollers. 5

2. (a) What is Harvard architecture? Explain, why

Harvard architecture most preferred over

Princeton architecture. 10

(b) Explain the criteria for choosing a Microcontroller.

5



47132/K/567 2

UNIT–II

3. Explain the following Registers in detail : 3×5=15

(a) TCON

(b) PCON

(c) TMOD.

4. Draw and discuss the Pin diagram of the 8051

Microcontroller. Explain the function of each Pin.

15

UNIT–III

5. Draw and discuss the architecture diagram and

pipelining of PICI16C6X/7X Microcontroller. 15

6. (a) What is Addressing mode? Explain the various

addressing modes with the example of 8051.

Explain in detail. 10

(b) Write short note on Call Instructions. 5

UNIT–IV

7. Explain the Operation programming and Interfacing

diagram of ADC with 8051 Microcontroller. 15

8. (a) Draw and discuss the architecture of AVR

Microcontroller. 10

(b) Explain core features of ARM Microcontrollers.

5



BT-7/D-20 47011

MICROWAVE ENGINEERING

Paper - ECE-407 E

Option : I

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. (i) An air filled rectangular copper waveguide with

dimensions 1×2 cm² and a length of 30 cm is

operated in the dominant mode at 10 GHz.

Determine (a) cut off frequency, (b) guided

wavelength, (c) phase velocity, (d) characteristic

impedance and the (e) power loss ?

(ii) Derive the expressions to calculate the Q factor

for a coaxial cavity resonator ? 10

2. Explain the followings : 10+10=20

(i) High VSWR Measurements ?

(ii) Impedance Measurements ?

3. (i) Explain the velocity modulation process in Two

Cavity Klystron Amplifier? 10

UNIT-I

UNIT-II

5×2=10

Roll No. ............................ Total Pages : 3
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(ii) Explain the high frequency limitations of

conventional vacuum tubes ? 10

4. (i) Explain the amplification process in Helix

Travelling Wave Tube? 10

(ii) A cylindrical magnetron is operated at 5 GHz

with a = 3 cm, b = 5 cm, N = 16, V = 30 kV and

B = 0.05 tesla. Compute (i) Hull cut-off voltage

and (ii) Cut-off magnetic field ? 10

5. (i) The S-parameters of a two port network are

S = 0.26 – 0.16, S = S = 0.42 and S – 0.36 –

0.57. Calculate insertion loss, transmission loss,

reflection loss and return loss ? 10

(ii) Explain the working of E-plane Tee and derive

its S-matrix with numerical values by assuming

that the port 3 (series arm) is perfectly

matched ? 10

6. (i) Explain the working of precision type phase

shifter and its S-Matrix in detail ? 10

(ii) Explain the operation of a 4-port directional

coupler. How it can be utilized to measure the

VSWR of a given load ? 10

7. (i) Explain the high field domain formation in

GUNN diode ? 10

0

0

11 12 21 22j j

UNIT-IV

47011/K/374 2



(ii) A M-Si-M BARITT diode has relative dielectric

constant for Si is 11.8, donor concentration

N = 2.8 × 10 m and silicon length L is 6 m.

Calculate (a) breakdown voltage (b) breakdown

electric field ? 10

8. (i) Explain the operation, constructional details

with diagram of TRAPATT diode ? 10

(ii) Explain the working of parametric amplifiers ?

10

21 –3
m

47011/K/374 3



BT-7/D-20 47010

OPTICAL COMMUNICATION

Paper - ECE-405 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. (i) Explain how a ray propagates through an optical

fiber ? How is TIR achieved ? What is

significance of critical angle ? How is it related to

numerical aperture of a fiber ? 10

(ii) Discuss mode theory for dielectric medium.

Derive EM wave equation and its solution for

optical fibers. 10

2. What is difference between step index and graded

index fibers ? Explain ray propagation through these

fibers with the help of ray diagrams. Also describe the

expression for finding out number of modes in both

the fibers. 20

3. Explain in detail various types of losses in optical

fibers. 20

UNIT-I

UNIT-II

Roll No. ............................ Total Pages : 2
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4. What is dispersion ? How does it effect pulse

transmission? Explain the reasons for material

dispersion and how much spreadening occurs due to

material dispersion ? 20

5. Write down the working and construction of

Semiconductor Injection Laser. Also explain the

reason for presence of various modes in laser

spectrum. Sketch the spectral and power voltage

characteristics of Lasers. 20

6. (i) Describe the method of optical detection in

photodiodes. 10

(ii) Explain the principle of coherent detection of

light in optical fiber communication. 10

7. (i) Illustrate the process of amplification achieved

by semiconductor optical amplifiers. How is it

different from LASERS ? 10

(ii) What is the function of optical coupler ? What

are various losses associated with couplers ?

Explain different types of couplers in brief. 10

8. Write short note on : 20

(i) wavelength division multiplexer and

demultiplexer

(ii) single hop and multihop optical networks.

UNIT-III

UNIT-IV

47010/K/373 2





47134/K/468 P. T. O.

Roll No. ......................... Total Pages : 5

BT-7/D-20 47134

POWER ELECTRONICS

Paper–ECE-405N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. (a) What does the word Power refers to in the term

Power electronics with the help of examples of

various power electronic systems. Also discuss

advantages and disadvantages of various power

electronics converters. 7

(b) Enlist various Power electronics semiconductor

devices and briefly explain each one of them.

Also give equivalent of each one of them as used

in conventional electronics system. 8

2. Explain power MOSFET by giving its construction,

working and various characteristics. Also describe,

how they are different from conventional electronics

MOSFETs. 15
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UNIT–II

3. (a) Draw Thyristor gate characteristics showing the

six gate ratings as specified by the

manufacturers. Indicate clearly the preferred

gate drive area. Are there any other gate ratings

in addition to the six mentioned above? If yes,

describe this/these briefly. 8

(b) The gate cathode characteristic of an SCR is

given by V
g
 0.5 + 8I

g
. For a triggering  frequency

of 400 Hz and duty cycle of 0.1, compute the

value of resistance to be connected in series

with the gate circuit. The rectangular trigger

pulse applied to the gate circuit has an amplitude

of 12V. The thyristor has average gate power

loss of 0.5 watts. 7

4. (a) Explain the need of commutation in thyristor

circuits. What are the different methods of

commutation schemes? Discuss one of them,

involving two thyristors, with a neat schematic

and waveforms. 9

(b) A circuit employing parallel resonance turn-off (or

class B commutation) circuit has C = 50 µ F,

L = 20 µ H, Vs = 200V and initial voltage across

capacitor is 200 V. Determine the circuit turn-off

time for main thyristor for load R = 1.5Ω . 6
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UNIT–III

5. (a) A dc battery is charged through a resistor R as

shown in Fig. 1. Derive an expression for the

average value of charging current in terms of

V
m

, E, R, firing angle delay α  etc. Here α  >θ 1

where θ 1 
can be obtained from V

m
 sin θ 1 

= E.

(b) For an ac source voltage of 230 V, 50 Hz, find

the value of average charging current for

R = 10Ω , E = 110 V and for firing angle

delay = 30°.

(c) Derive an expression for the rms value of

charging current for the circuit described in (a)

above. Also, calculate the power delivered to

battery and that dissipated in the resistor.

(d) Calculate the supply power factor :

                  15

6. (a) A resistive load of 10Ω  is connected to a 3-phase

full converter. The load takes 5 kW for a firing

Fig. 1



angle delay of 70°. Find the magnitude of per

phase input supply voltage. Derive the expression

required for the output voltage in terms of firing

angle etc.

(b) Repeat (a) in case of an inductor connected in

series with the load makes the load current

constant.

(c) Repeat (b) for the case when load current is

continuous. 15

UNIT–IV

7. (a) For a single phase ac voltage controller feeding

a resistive load, show that power factor is given

by the expression : 7

1
–
π

( )π−α
1
–
2

sin 2α

1/2

(b) A single phase half wave ac voltage controller,

using one SCR in antiparallel with a diode, feeds

1 kW, 230 V heater. Find the load power for a

firing angle delay of : 8

(i) 0°

(ii) 180°

(iii) 70°.

47134/K/468 4



8. (a) What is a Cycloconverter? Enumerate some of

its industrial applications. 7

(b) Describe the operating principle of single phase

to single phase step up cycloconverter with the

help of mid-point and bridge type configurations.

Illustrate your answer with appropriate circuit

and waveforms. The conduction of various

thyristors must also be indicated on the

waveforms. 8

47134/K/468 5
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Roll No. ......................... Total Pages : 2

BT-7/D-20 47139

SATELLITE COMMUNICATION

Paper–ECE-423N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit.  All questions carry

equal marks.

UNIT–I

1. What is Geostationary orbit? How a Satellite is placed

in this orbit? Discuss in detail. 15

2. Write short notes on the following : 15

(a) Sun transit outage

(b) Satellite launch vehicles.

UNIT–II

3. Discuss in detail Attitude and Orbit control system

with necessary diagram. 15

4. Write short notes on the following : 20

(a) Satellite antennas

(b) Transponders.
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UNIT–III

5. Discuss the specified C/N ratio in detail. 15

6. (a) Discuss basic Transmission theory in detail.  15

(b) Derive the relation for Attenuation in Rain.

UNIT–IV

7. What are Multiple access techniques? Compare FDMA,

TDMA and CDMA with proper timing diagram. 15

8. Write short notes on : 15

(a) GPS

(b) VSAT.



BT-7/D-20 47009

TELEVISION ENGINEERING

Paper - ECE-403 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. (i) Explain the process of picture transmission and

picture reception.

(ii) What is image continuity ? Discuss. 20

2. Discuss in detail the process of sound transmission

and sound reception synchronization. Also explain

the term channel bandwidth. 20

3. With the help of required diagram, explain the

working of Plumbicon picture tube. 20

4. Discuss in detail various transmitting and

receiving antennas used in TV transmission and

reception. 20

5. Draw the block diagram of PAL system and discuss

the function of each block. 20

UNIT-I

UNIT-II

UNIT-III

Roll No. ............................ Total Pages : 2
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6. Discuss the following : 20

(i) Bandwidth for color signal transmission

(ii) Chrominance signal

7. Explain the working and block diagram of Projector

TV. 20

8. Write short notes on :

(i) CCTV

(ii) Digital TV technology and its merits.

UNIT-IV

47009/K/372 2



BT-7/D-20 47008

VLSI DESIGN

Paper - ECE-401 E

Time allowed : 3 Hours Maximum Marks : 100

Note : Attempt five questions in all selecting at least one

question from each unit.

1. (i) Explain the different steps involved in n-well

CMOS fabrication process with neat diagrams.

(ii) Draw the stick diagram for three input AND

gate.

2. Write the layout design rules and Draw the layout

diagram for NAND and NOR gate. Discuss in detail

with a neat layout, the design rules for a CMOS

inverter.

3. (i) Discuss the principle of constant field and

lateral scaling. And write the effects of the above

scaling methods on the device characteristics.

(ii) Design a logic function block diagram of CMOS

inverter.

4. (i) What is the need for design rules? Define any

two layout design rules.

UNIT-I

UNIT-II
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(ii) What are the different algorithms paradigms

used in various VLSI problem solving ?

5. What is purpose of partitioning ? Explain KL and FM

algorithms of partitioning ?

6. (i) Write short notes on detailed routing procedure.

(ii) What is placement ? Explain the various phases

of placement.

7. What are various types of delay in VLSI design?

Explain the reasons for them in detail.

8. Explain the various methods of power minimization

in VLSI designs.

UNIT-III

UNIT-IV

47008/K/371 2



Roll No. .......................... Total Pages : 03

BT-8/D-20 48015
EMBEDDED SYSTEM DESIGN

ECE-424E Opt. (i)

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Compare microprocessor and microcontroller. Why

a microcontroller is also called microcomputer

explain with an example ? 10

(b) What are the features of Harvard and Princeton

architecture ? Explain their advantages and

disadvantages. 10

2. (a) Discuss features and uses of 4 bit, 8 bit, 16 bit and

32 bit microcontrollers. 10

(b) Why most microprocesor and microcontroller

designs are based on RISC core ? Discuss in detail

the advantages of using RISC over CISC. 10

(3)L-48015 1



Unit II

3. Draw architecture of a PIC16C6X/7X microcontroller.

Describe briefly core features and peripherals features of

PIC16C6X/7X microcontroller. 20

4. (a) Explain the purpose of the following instructions

with an example :

(i) iorwf (ii) retlw

(iii) rrf (iv) bsf. 10

(b) Explain direct and indirect addressing mode of

PIC16C6X/7X. 10

Unit III

5. What is the role of SPI in expanding input and output

port of PIC16C6X/7X ? Discuss in detail their circuit and

timing diagram. 20

6. (a) Briefly explain purpose of the following registers :

(i) TMR2IF (ii) PIR1

(iii) PEIF (iv) TMR2IE

(v) T2CON (vi) PR2. 12

(b) Explain the function of Timer2 circuitry in

PIC16C6X/7X microcontroller. 8

(3)L-48015 2



Unit IV

7. Write an assembly language program for : 10+10=20

(a) Bit addressing

(b) Stack operation.

8. Describe the microcontroller interfacing diagram

connection to the ultrasonic distance measuring and PWM

motor control. 20

(3)L-48015 3 ___



Roll No. .......................... Total Pages : 02

BT-8/D-20 48012
MULTIMEDIA COMMUNICATION

ECE-406E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Explain any two multimedia networks in detail. 10

(b) Differentiate between MOD and NMOD with the

help of diagrams. 10

2. (a) What is Digitization ? Why is it required ? Draw

the complete waveforms how an analog signal is

converted into digital signal ? 10

(b) Define three types of text. Discuss the hypertext

that enables integrated set of documents. 10

Unit II

3. Explain the following terms : 20

(a) Run Length Encoding

(b) Entropy Encoding

(c) LZW Coding

(d) Transform Encoding.

(3)L-48012 1



4. With the help of block diagram, explain in detail all the

steps of JPEG encoder. 20

Unit III

5. What is psychoacoustic model ? Where is it used ?

Explain with the help of block diagram MPEG audio

coders. 20

6. (a) Explain the basic principles of video compression

including all the essential frames. 10

(b) Explain in detail H.263 video compression

standard. 10

Unit IV

7. What is DNS ? Explain in detail its name structure and

administration. 20

8. Write short notes on the following :

(a) e-Mail message structure

(b) Internet Telephony with all its protocols. 20

(3)L-48012 2 ___



Roll No. .......................... Total Pages : 03

BT-8/D-20 48011
RADAR ENGINEERING

ECE-404-E Option I

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) List down the applications of RADAR. 12

(b) If the transmitted peak power of radar is 100 kW,

pulse repetition frequency is 1000 pps and the pulse

width is 1 Sec then calculate the average power in

dbs ? 8

2. (a) A typical pulse waveform of radar is shown below.

In which some parameters of radar is shown below

in Fig. 1. Calculate the :

(i) PRF

(ii) Average power

(iii) Duty Cycle

(3)L-48011 1



(iv) Maximum range of radar

(v) Range resolution. 9

1 ms

1 MW

Power

Time

Fig. 1

(b) Explain the various system losses that occurred in

the radar system such as collapsing losses, plumbing

losses and beam losses etc. ? 11

Unit II

3. (a) Explain the operation of FM-CW Radar. 11

(b) A pulse Doppler radar a carrier frequency of 9 GHz

and PRF of 400 Hz. Find its blind Doppler

frequencies and the radial velocity of target which

would be undetected by the radar ? 9

4. (a) On what factors the MTI performance depends

upon ? Explain the limitation of MTI Performance.

9

(b) If two MTI radar systems are operating at the same

PRF but with the different operating frequencies

and the blind speed of one is equal to fourth speed

of the other find the ratio of their operating

frequencies. 11
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Unit III

5. (a) Explain the working of monopulse tracking radar

for one single coodinates. 9

(b) Define tracking in range and explain split gate

tracker method. 11

6. (a) Explain the problem that occurs if the surface area

of receiving antenna arrays is large in monopulse

tracking ? How this problem can be solved, explain

with diagram ? 11

(b) What do you understand by Acquisition of target ?

Explain various methods of antenna scanning. 9

Unit IV

7. (a) Explain receiver noise figure. 8

(b) Draw the block diagram of Radar Receiver. Explain

its. 12

8. Write short notes on the following :

(a) Receiver Protectors 11

(b) Displays. 9
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Roll No. .......................... Total Pages : 04

BT-8/D-20 48018
TRANSDUCER AND THEIR APPLICATIONS

ECE-430E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Section.

Unit I

1. (a) What is the difference between accuracy and

precision ? 6

(b) Explain in detail the parallel plate capacitive

transducer and prove its expression. 7

(c) Explain with an example the conversion of a primary

quantity into a secondary quantity ? 7

2. (a) A capacitive transducer uses two quartz diaphragm

of area 750 mm2 separated by a distance of 3.5

mm. A pressure of 900 kN/m2 when applied to top

diaphragm produces a deflection of 0.6 mm. The

capacitance is 370 pF when no pressure is applied

to the diaphragm. Find the value of capacitance

after the application of pressure 900 kN/m2. 10
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(b) A quartz crystal with piezoelectric properties, has a

diameter of 10 mm and a thickness of 2 mm. Its

voltage sensitivity constant is 4500 V/mm. Find

voltage output due to a force of 100 N. Young’s

Modulus = 1011 N/m2. 10

Unit II

3. (a) Explain measurement of strain on account of force

acting on a cantilever using one active strain gauge

in Wheatstone bridge also find the gauge sensitivity

and output voltage from the bridge ? 10

(b) With the help of a suitable diagram explain the

working of a pyrometer ? 10

4. (a) Explain in detail the construction of an LVDT type

pressure transducer. 10

(b) Define electrical resistance thermometers. Explain a

RTD with its three wired arrangement. 10

Unit III

5. (a) Explain the construction of a strain gauge and

transform linear force applied onto a system into

electrical signal with the help of a strain gauge. 10
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(b) A thermistor has a resistance of 3980 Ω at the ice

point (0ºC) and 794 Ω at 50ºC. The resistance

temperature relationship is given by RT = a R0 exp

(b/T) : 10

(i) Calculate the constants a and b

(ii) Calculate the range of resistance to be

measured in case the temperature varies from

40ºC and 100ºC.

6. (a) Describe a potentiometric resistance type transducer

in detail. 5

(b) Explain the construction of a strain gauge and

transform linear force applied onto a system into

electrical signal with the help of a strain gauge. 10

(c) Explain different non-electrical methods for

measurement of temperature. 5

Unit IV

7. (a) Define a load cell and explain pneumatic and

hydraulic load cell arrangements. 10

(b) Explain different methods to measure velocity with

an example. 10
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8. Explain the following :

(a) Hall Effect Transducers 5

(b) Force Summing Devices 5

(c) Strain Gauge 5

(d) Torsion Meter. 5
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Roll No. .......................... Total Pages : 03

BT-8/D-20 48010
WIRELESS AND MOBILE

COMMUNICATION

ECE-402-E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt Five questions in all, selecting at least one

question from each Unit.

Unit I

1. (a) Explain the free space path loss model. 10

(b) What are the reasons of multipath fading ? What

are effects of multipath propagation ? 10

2. (a) What is coherence bandwidth ? How is it related to

Doppler shift ? 10

(b) Explain the Jake's channel model in detail. 10

Unit II

3. (a) Draw the block diagram of M finger Rake receiver

and explain its working. Also determine the signal

strength received from receiver. 10

(2)L-48010 1



(b) What is spread spectrum ? What are the types of

spread spectrum ? List the advantages of spread

spectrum. Explain DSSS. 10

4. Compare FDMA, TDMA and CDMA. 20

Unit III

5. (a) Write a short note on frequency reuse. Derive the

formula for co-channel reuse ratio. What is the

reason for selecting hexagonal shape of the cell ?

10

(b) Explain handoff strategies used in wireless

communication system. 10

6. (a) What are the different channels used in mobile

communication systems ? 8

(b) Explain in detail the different techniques used to

improve coverage and capacity of cellular system.

Derive and explain with the help of an example the

Erlang B formula to calculate channel capacity. 12

Unit IV

7. Explain GSM standard in detail. 20
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8. (a) Draw the architecture of UMTS network. Explain

how WCDMA improves the features of UMTS

networks. 10

(b) How location of a mobile user can be tracked ?

10
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