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BT-4/M-21 44004
ELECTRONICS INSTRUMENTATION

AND MEASUREMENTS

Paper–ECE-202E

Time : Three Hours] [Maximum Marks : 100

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

from each unit.

UNIT–I

1. Discuss different errors in measurements and also discuss

their statistical analysis in detail. (20)

2. (a) Explain the working and construction of Wheat Stone

Bridge. Draw diagram to support your answer. Write

its balance equation with complete expression. (12)

(b) How insulation resistance is measured? Discuss. (8)

UNIT–II

3. Differentiate between De-Sauty's bridge and Wein's bridge.

Derive their balance equations. Use appropriate symbols for

the same. (20)
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4. Write short notes on : (20)

(a) Cathode Ray Oscilloscopes.

(b) Potentiometer and X-Y Recorders.

UNIT–III

5. (a) What is Q-meter? Discuss its working with applications.

(10)

(b) How Distortion, slew rate and input impedance of an

op-amp is measured? (10)

6. (a) Explain the working of digital methods of time and

frequency measurements. Draw diagrams to support

your answer. (10)

(b) What are digital display methods? List some to justify

your answer. (10)

UNIT–IV

7. (a) Discuss the working of Piezo Electric Transducer.

(10)

(b) Differentiate between Thermocouples and Thermistors.

(10)

8. Write short notes on : (20)

(a) Telemetry.

(b) Spatial encoders.

44004/00/KD/1559 2
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BT-4/M-21 44005
DIGITAL ELECTRONICS (NEW)

Paper–ECE-204E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting one question from

each Unit.

UNIT–I

1. (a) Convert the following into binary, BCD and excess

three codes : 24, 356, 71. 5

(b) Implement the Boolean expression of X-OR and AND

gate using NOR gates. 5

(c) Perform the following operation : (a) 45-28 using 2's

compliment (b) 15-36 using 1's compliment. 5

(d) Prove the following using Boolean algebric theorems :

A BC + A B C + AB C  + ABC = AB + BC + CA

(A + B) (C + D) = (A B) (C D)� � � . 5
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2. (a) Minimize the following expression using K-Map and
realist the obtained expression using NAND gates only :

F(A,B,C,D) = �m(1,3,5,6,7,13,14,15) + d(0,2,8,9) 10

(b) Use Q-M method to minimize f(A,B,C,D,E)
= �m(0,1,2,5,7,11,15,16,19,21,23,26,28,31). 10

UNIT–II

3. (a) What is a multiplexer? Explain the logic diagram and
working of 4 : 1 Multiplexer in detail.  6

(b) Explain designing and working of 4 bit BCD adder. 8

(c) Design 8 : 3 encoder. 6

4. (a) Design a three bit synchronous counter. 8

(b) What are flip-flops? Explain race around condition of
JK flip-flop. Also describe how it is removed by master
slave flip-flop? 8

(c) Explain working of register as ring counter. 4

UNIT–III

5. (a) Write brief note on characteristics of digital logic gates.
10

(b) Explain the working of CMOS NAND and CMOS OR
gate. 10

6. (a) Describe working of TTL NAND gate. Explain tri state
condition of TTL. 12

(b) Explain how TTL logic gates can be interfaced with
CMOS logic gates. 8
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UNIT–IV

7. (a) Write down the specification of A/D converters. Explain.
8

(b) Explain the working of R-2R D/A converter. Mention
its limitations. 12

8. Explain the working of (i) counting ADC (ii) Dual slope
ADC. 20
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BT-4/M-21 44006
FIELDS AND WAVES

Paper : ECE-206-E

Opt. No. (2)

Time : Three Hours] [Maximum Marks : 100

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

from each unit.

UNIT–I

1. For what purpose we are using method of Images? Explain

application of method of images with an example. (20)

2. (a) Derive the expression of electric field intensity due

charge distributed on a line.

(b) Derive the expression of electric field intensity due to

infinite plane having charge density )(C/m 2 . (20)

UNIT–II

3. What do you understand by Boundary conditions?

Explain with suitable Expressions Boundary conditions for

Magnetic field. (20)

44006/00/KD/1607 [P.T.O.



4. (a) Starting with Ampere's law, derive Maxwell's equation

in integral form. Obtain the corresponding relation by

applying the Stoke's theorem.

(b) Derive the Maxwell's equations from Faraday's law of

Electromagnetic induction. (20)

UNIT–III

5. Derive the wave equations from the Maxwell's equations for

conducting medium. Also find the expression of attenuation

and phase shift constant of wave propagating in conducting

medium. (20)

6. Find the expression of Energy in Electromagnetic wave in

terms of Electric field and magnetic field. (20)

UNIT–IV

7. (a) Explain the Reflection coefficient and Voltage standing

wave ratio of a transmission line.

(b) Write short note on Graphical methods of Transmission

line Analysis. (20)

8. Write short notes on :

(a) Cut-off and Guided Wavelength in Waveguide.

(b) Wave Impedance and Characteristic Impedance.       (20)

44006/00/KD/1607 2
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BT-4/M-21 44011
SIGNALS AND SYSTEMS

Paper–EE-208E

Time : Three Hours] [Maximum Marks : 100

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

from each section. All Questions carry equal marks.

Assume missing data if any. Symbols have their usual

meanings.

SECTION–I

1. (a) What do you understand by orthogonal functions?

Explain they are used for representing various signals.

5

(b) Determine Fourier series coefficients for the periodic

signal shown in Fig. 1. 8

–3 –2 –1

1

10

2

2 3 4 5 t

x(t)

Fig. 1.
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(c) Use convolution property of Fourier transform to obtain
input x(t) of a causal LTI system with frequency

response H(j�) = 
1

3j� �
 and output

y(t) = e–3tu(t) – e–4tu(t). 7

2. (a) Calculate Fourier transform of the signal shown in
Fig. 2.

1

10

2

2 3 4 t

x(t)

Fig. 2.

(b) Determine Laplace transform and associated ROC of
the following :

(i) x(t) = te–atu(t).

(ii) x(t) = �(3t) + u(3t). 8

(c) Compute y[n] = x[n] � h[n] for x[n] = h[n] = anu[n].
4

SECTION–II

3. (a) How an analog signal can be recovered from its
sampled version ? Also, describe the effects of Over
and under sampling with neat diagrams. 12

(b) What do you understand by distribution functions.
Explain their properties. 8
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4. (a) Determine inverse Laplace transform of

X(s) = 2

2( 2)

7 12

s

s s

�

� �

, Re(s) > –3. 6

(b) Find X(z) and its ROC for x[n] = 
1

3

n
� �
� �� �  sin [ ]

4
n u n

�� �
� �� � .

Determine whether Fourier transform of it exists. 7

(c) Find inverse z-transform of a LTI system described by

H(z) = 

1 2

1 2

1
2

3 2
1

5 25

z z

z z

� �

� �

�

� �

 for all possible ROCs. 7

SECTION–III

5. Define the following with the help of suitable examples :

(a) Causal and non-causal system.

(b) Memory and memory less system.

(c) Linear and non-linear system.

(d) 1-port and N-port system. 20

6. (a) Determine whether the system y(t) = (cos(3t)) x(t) is

causal, time-varying or memoryless. Justify your answer.

10

(b) Determine whether the system

y[n] = 
1

3
 (x[n – 1] + x[n] + x [n + 1])

is stable or not.  10
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SECTION–IV

7. Determine transfer function and write state matrix equations

and state transition matrix of a dynamical system described

by the differential equation

4 5 2y y y y v� � � ���� �� � . 20

8. (a) Obtain impulse response of the system described by

the differential equation 
2

2

( ) ( )
3

d y t dy t

dtdt
�  + 2y(t) = x(t),

where x(t) is input and y(t) is output. Also, draw its

block diagram. 15

(b) Give block diagram representation of the difference

equation.  5
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BT-4/M-21 44066
COMPUTATIONAL TECHNIQUES

Paper–MAT-204E

Time : Three Hours] [Maximum Marks : 100

Note : There are 9 questions in all. Candidates are required to

attempt five questions selecting at least one question from

each Part. All questions carry equal marks.

PART–A

1. (a) Find the first and second differences of

x4 – 6x3 + 11x3 – 5x + 8 with h = 1.

Show that the forth difference is constant.

(b) Derive the Newton Cotes Quadrature formula up to 4

terms. Hence derive Simpson's 3/8th rule.

2. (a) Given the following table of values of x and y :

x : 1 2 4 8 10

y : 0 1 5 21 27

Find d2y/dx2 at x = 4.

(b) Prove that 2
1

1 5
1 ......

2 12�

� �� � � � � � � �� �	 
n ny h y .

�����������	�� 
�����



�����������	�� �

PART–B

3. (a) Form the difference equation generated by

yn = a3n + b4n.

(b) Solve the difference equation : yn + 2 + yn = cos 
2

n� �
� �� � .

4. (a) Using-Gauss Jordan Method, find the inverse of the

matrix

1 1 3

1 3 3

2 4 4

� �
� �
� �
� �� � �� �

(b) Using Crout's Method, find the inverse of the matrix

2 2 4

2 3 2

1 1 1

�� �
� �
� �
� �� �� �

.

PART–C

5. (a) Find a root of the following equation using Bolzano

method and the method of false position correct to four

decimal places : x3 – 4x – 9 = 0. Compare the results.

(b) Explain the condition of convergence and the degree

of convergence for Newton-Raphson method.
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6. (a) Solve by Crout's Method of factorization, the following

set of equations :

3x + 2y + 7z = 4,

 2x + 3y + z = 5,

3x + 4y + z = 7.

(b) Use Gauss-Seidel Method to solve the following set of

equations

28x + 4y – z = 32,

 x + 3y +10z = 24,

2x + 17y + 4z = 35.

PART–D

7. (a) Using Euler's modified method, compute y(2) from

2 ( )
dy

xy
dx

� �  taking : h = 0.2.

(b) Using Adam-Bashforth Method, obtain the solution of

2dy
x y

dx
� �  at x = 0.8;

Given, the values,

x : 0.000 0.200 0.400 0.600

y : 0.000 0.0200 0.0795 0.1762
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8. (a) Fit a second degree parabola to the following data :

x : 1 3 4 6 9

y : 0.63 2.05 4.08 10.78 27.43

Hence calculate y when x = 5.

(b) Explain the principle of Least Square Method and find

the normal equations for the curve y = mx + c.
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BT-4/M-21 44097
NUMERICAL ANALYSIS

Paper–AS-206 N

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Find the real root of the equation x3 – 4x – 9 = 0 correct
to three decimal places, by the method of False position.

(b) Solve the Q. No. l (a). Using Newton Raphson Method
and compare the results. 7½+7½

2. (a) Explain Graeffe's Root squaring method with example.

(b) Using Jacobi's method compute all the eigen values
and the corresponding eigen  vectors of the matrix

A =  
5 0 1

0 2 0

1 0 5

� �
� ��
� �
� �� �

. (7½+7½=15)

UNIT–II

3. (a) Solve the following system of equations using the
Crout's method. 2x + y + 4z = l2; 8x – 3y + 2z = 20;
4x + 11y – z = 33.

����������	��
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(b) Solve the following system of equations using the
Relaxation Method.

3x + 2y + 7z = 4; 2x + 3y + z = 5; 3x + 4y + z = 7.
(7½+7½=15)

4. Find the inverse of 

2 1 0

1 2 1

0 1 2

�� �
� �� �
� �
� ��� �

 by (i) Gauss Jordon

method and (ii) Choleski Method. 15

UNIT–III

5. (a) Using Newton's general interpolation formula, find f(x)
as a polynomial in power of (x – 6).

x –1 0 2 3 7 10

f(x) –9 1 3 6 139 541

(b) Using Strirling's formula, find y35, given y20 = 502, y30
= 429, y40 = 336, y50 = 233.

6. (a) Find the maximum and minimum value of y(x) from
the function tabulated below :

x –2 –1 0 1 2 3 4

y(x) 2 –0.25 0 –0.25 2 15.75 56

(b) By Simpson's 3/8 rule, evaluate 
1

0

cos x
dx

x� , taking

1

6
h � . (7½+7½=15)
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UNIT–IV

7. (a) Given the equation 
22dy y

dx x
�  with y(1) = 2 estimate

y(2) using Modified Euler's method, using h = 0.25.

(b) Given 
1dy

dx x y
�

�

, y(0) = 2, y(0.2) = 2.0933, y(0.4)

= 2.1755, y(0.6) = 2.2493, find y(0.8) using Milne's
method. (7½+7½=15)

8. (a) Apply fourth order Runge-Kutta Method to the initial

value problem 
2

3
2

dy y
x

dx
� � , y(0) = 1, to determine

y(0.1) and y(0.2).

(b) Predict y at x = 3.85, by fitting a power curve y = axm

to the given data :

x : 1 2 3 4 5 6

y : 2.81 4.16 5.11 6.14 6.86 7.50

(7½+7½=15)
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BT-4/M-21 44098
DATA STRUCTURES AND ALGORITHMS

Paper–ECE-202N

Time : Three Hours] [Maximum Marks : 75

Note : Answer five questions in all.

1. (a) Define the term Data Structures. (3)

(b) Explain the concept of linear and non-linear data

structures. (6)

(c) Explain in detail the top-down and bottom-up algorithm

design approach. (6)

2. (a) There are two sorted arrays A and B. First, one is of

size m + n containing m elements. Second is of size n

with n elements. Merge these two arrays to the first

one such that output is sorted. (8)

(b) Write the algorithm for shell sort and analyze its

complexity. (7)

3. (a) Write the algorithm for postfix evaluation of an

expression-using stack. (7)

(b) What is circular queue? Explain its implementation

using linked list. (8)

����������	��� 
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4. (a) Write a program in C to print all permutations of a given

string using pointers. (7)

(b) Compare and contrast the pointers and structures. (8)

5. (a) What are the advantages and disadvantages of Linked

Lists over Arrays? (7)

(b) Explain merging of two lists which have been

represented as (i) Array (ii) Linked list. (8)

6. (a) Differentiate between Recursion and Iteration. (7)

(b) Write an algorithm to delete an element from a doubly

link list at the specified position. Explain with example.

(8)

7. (a) Give recursive algorithm that performs preorder and

post order tree walks in O(n) time on a tree with n

nodes. (8)

(b) Implement the sequential representation of a binary

search tree. (7)

8. (a) Explain in detail different graph traversal techniques

with example. (8)

(b) Write an algorithm to delete a node from the graph.

(7)
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BT-4/M-21 44099
ELECTRONIC MEASUREMENT AND INSTRUMENTS

Paper–ECE 204N
Opt. : (2)

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Explain Carey Foster Bridge method for measurement
of Resistance.

(b) Explain the methods for the measurements of Insulation
resistance. (15)

2. Write short notes on :

(a) The major functional elements of Measuring Instruments
and characteristics of Instruments.

(b) The various errors that come across during
Measurement. (15)

UNIT–II

3. (a) Explain X-Y recorder and magnetic tape recorder.

(b) Explain CRO with the help of suitable diagram. (15)

4. With circuit and suitable equations explain the working of
Hay's Bridge and De-Sauty's Bridge. (15)

�������������	 
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UNIT–III

5. (a) Compare Digital indicating Instruments with Analog
type.

(b) Explain digital methods of Time and Frequency
measurements. (15)

6. Draw the circuit diagram of Q meter. Explain its operations
and Control. Also explain the procedure to measure Q of a
coil from Q meter. (15)

UNIT–IV

7. With suitable diagrams explain the working of A/D and D/A
convertor. (15)

8. Write short notes on :

(a) Strain Gauge.

(b) Thermocouples and Thermistors. (15)
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BT-4/M-21 44100
ELECTROMAGNETIC THEORY

Paper–ECE-206 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions by selecting at least one question

from each Unit.

UNIT–I

1. (a) Discuss the nature of the fields given below using

divergence and curl :

(i) A = 30 I + 3xyj + 4xz2k

(ii) B = (l/r2)ar + 10 a� 8

(b) Transform the following vector into Cartesian coordinate

system : A = rz sin � ar + 3r cos � a� + r cos � sin � az.

7

2. (a) The planar interface between two dielectrics having

relative permittivities �r1 = 3 and �r2 = 8 is defined as x

– y + 2z = 5. Origin side is considered as medium 1. If

E1 = 40ax + 20ay + 5az V/m, then find E2? 8

(b) Define and explain the concept of Continuity of current?

7

�������������� 	
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UNIT–II

3. (a) Explain Magnetic Vector Potential in detail. 7.

(b) Two conductors of length 'L' separated by a fixed
distance 'd' are placed in XZ plane in uniform magnetic
field. Calculate the torque about Z-axis. 8

4. (a) Explain about Magnetic Circuit using necessary
expressions. 8

(b) Write down the Maxwell's equations in point and
integral form for Lossy dielecrtrics. 7

UNIT–III

5. (a) Derive the wave equations for conducting medium. 7

(b) A 0.3 GHz plane EM wave is propagating in free space.
The wave is incident normally on an infinite copper
slab. For the transmitted wave inside the slab calculate :
�, �, skin depth and phase velocity. 8

6. (a) Explain the reflection of uniform plane waves by perfect
conductors under Oblique incidence for TE polarization.

7

(b) State and prove the Poynting's theorem. 8

UNIT–IV

7. (a) A lossless transmission line having a characteristic
impedance of 75 ohms is terminated in an unknown
impedance ZL. The VSWR measured is 3. The nearest
minimum from the load is found to be at 20 cm.
Calculate ZL if the frequency is 150 MHz. 8
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(b) Derive the expression for evaluation of voltage and

current at any point on a transmission line. 7

8. (a) A rectangular waveguide has a broad wall dimensions
of 2.29 cm and is 10 GHz carrier from a coaxial cable
to generate TE10 mode. Find its wavelength, phase and
group velocities. 9

(b) Write a short note on circular waveguide. 6
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BT-4/M-21 44101
ANALOG ELECTRONICS

Paper–ECE-208N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question

from each unit.

UNIT–I

1. (a) Differentiate between voltage amplifier, current amplifier

and transconductance amplifier. 7

(b) Derive the expressions for voltage gain, current gain,

input impedance and output admittance for a BJT

Amplifier in CE configuration using low frequency

h-parameter model. 8

2. (a) Derive input impedance, output impedance and voltage

gain of JFET Common Source Amplifier with fixed

bias. 8

(b) Define Coupling. With neat diagram, analyze the two

stage RC coupled amplifier. 7

UNIT–II

3. (a) Give the typical values of Hybrid-� parameters. A BJT

has hie = 6 k� and hfe = 224 at Ic = 1 mA, with fT = 80

�������������� 	
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MHz and Cb',c = 12 pF. Determine gm' rb',e' rbb, and cb'e

of the small signal high frequency model of BJT at

room temperature and collector current of 1 mA. 8

(b) Compare class A power amplifier with class B and class

C power amplifiers. Although class B power amplifier

has higher efficiency, yet it is never used in practical

circuits. Explain why? 7

4. (a) Differentiate between positive and negative feedback.

Explain how does negative feedback improves the

various characteristics of an amplifier. 7

(b) For a class B power amplifier using Vcc 12 V and driving

load of 8 �, determine the maximum load power, Dc

input power and collector efficiency. 8

UNIT–III

5.  (a) State Barkhausen Criterion for oscillation. Explain the

principle of operation of oscillator. 5

(b) Draw the equivalent circuit of a Hartley Oscillator and

explain its principle of operation with the help of neat

circuit diagram. In the Hartley oscillator, L2 = 0.4 mH

and C = 0.004 �F. If the frequency of the oscillator is

120 kHz, find the value of L1. Neglect the mutual

inductance. 10

6. Draw block diagram of 555 timer. Draw the block diagram

of monostable multivibrator using 555 timer and derive an

expression for its frequency of oscillation. 15
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UNIT–IV

7. (a) What is Schmit trigger ? Explain how does it work? 8

(b) List out the ideal characteristics of Op-Amp. 7

8. Define the following : Output offset voltage, input offset

current, CMRR, Slew rate, gain bandwidth product. 15
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BT-4/M-21 44102
COMPUTER ARCHITECTURE & ORGANIZATION

Paper–ECE-210 N

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) Design a Bus system for Transfer of data from one

register to another and from register to memory using

Multiplexer and Three-state Bus Buffers.               7

(b) Design an arithmetic circuit with one selection variable

S and two n-bit data inputs A and B. The circuit

generates the following four arithmetic operations in

conjunction with the input carry Cin. Draw the logic

diagram for the first two stages. 8

S Cin = 0 Cin = l

0 D = A + B (add) D = A + 1 (increment)

1 D = A – 1 (decrement) D = A + B� + 1 (subtract)

�������������� 	
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2. (a) Explain various types of addressing modes using

suitable examples. 7½

(b) How can you use subroutines in assembly language?

Write a subroutine to move a block of data. 7½

UNIT–II

3. (a) What address sequencing capabilities are required in a

control-memory? Draw and explain the block diagram

of a control memory and the associated hardware for

next address generation. 7½

(b) Explain the difference between hardwired control and

microprogrammed control. Is it possible to have a

hardwired control associated with a control memory'?

7½

4. (a) Describe one stage of decimal arithmetic unit by drawing

its diagram and working. 7½

(b) Explain various types of array processors in brief. 7½

UNIT–III

5. (a) What is associative memory? Explain its hardware

organization in detail. 10

(b) Write a short note on virtual memory. 5

6. (a) Discuss the various characteristics of multiprocessors

in detail. 7½

(b) Explain 2D architecture of RAM in detail. 7½
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UNIT–IV

7. (a) Derive and explain the algorithm for Booth

Multiplication. 7½

(b) What is vector processing? How can you perform
various operations using vectors? Explain in brief.

7½

8. Explain various modes of data transfer between computer
and peripherals in detail. 15
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BT-4/M-21 44156
APPLIED AND COMPUTATIONAL MATHEMATICS

Paper–BS-207 A

Opt. (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) Solve the differential equation

(1 + 2xy cos x2 – 2xy)dx + (sin x2 – x2)dy = 0.

(b) Solve 
2

2
2 3 sin

d x dx
x t

dtdt
� � � .

2. (a) Form the PDE by eliminating the arbitrary functions

z = f(x + at) + g(x – at).

(b) Using Charpil’s method, solve (p2 + q2)y = qz.

UNIT–II

3. (a) Evaluate 

211

2 2
0 0 1

x
dy dx

x y

�

� �
� � .

�����������	
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(b) Evaluate 

244 2 2

0 0 0

z x

dydxdz
�

� � � .

4. (a) Find a unit vector normal to the surface

x3 + y3 + 3xyz = 3 at the point (1, 2, –1).

(b) If u = x2 + y2 + z2 and V = ˆˆ ˆxj yj zk� � . Show that

div (uV) = 5u.

UNIT–III

5. (a) Find the Laplace transform of e–t . sin2t.

(b) Find the inverse laplace transform of

2

5 3

( 1) ( 2 5)

s

s s s

�

� � �

.

6. (a) State and prove the convolution theorem for Laplace

transform.

(b) Using transform method, solve

2

2
2 td x dx

x e
dtdt

� � � , where x = 2, 1
dx

dt
� �  at t = 0.
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UNIT–IV

7. (a) Using Newton Raphson method, find the real root of

the equation 2x = cos x + 1.

(b) Find the cubic polynomial which takes the following

values :

x : 0 1 2 3

f(x) : 1 2 1 10

8. Using Runge-Kutta method to find an approximate value of

y for x = 0.2 in steps of 0.1, if 2dy
x y

dx
� � , given that y = 1,

where x = 0.
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BT-4/M-21 44157
DIGITAL COMMUNICATION

Paper–EC-202A

Time : Three Hours] [Maximum Marks : 75

Note : There is total eight questions. Each question carries equal
marks. The candidate is required to attempt five questions
in all, selecting one question from each unit.

UNIT–I

1. (a) State and prove Sampling Theorem.

(b) A PCM system has a uniform quantizer followed by a
v bit encoder. Show that the rms signal to noise ratio is
approximately given by (1.8 + 6v) dB, assuming a
sinusoidal input.

(c) Show that the signal to noise ratio of a uniform quantizer
is PCM system increases significantly with increase in
number of bits per sample. Also determine the signal
to quantization noise ratio of an audio signal s(t) = 4
sin (2� 500t) which is quantized using a 10 bit PCM.

2. (a) Explain the construction features and working of
Adaptive Delta Modulation. Derive the expression for
output signal to quantization noise ratio in delta
modulation.

(b) Elucidate a DPCM system. Derive the expression for
slope overload noise of a system.

�����������	
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UNIT–II

3. (a) What is ISI and what are the various methods to remove
ISI in communication system ? Also state and prove
Nyquist first criterion for Zero ISI. 8

(b) Describe ideal Nyquist channel raised cosine spectrum
in detail. 7

4. (a) Binary data at 9600 bits/sec are transmitted using 8-ary
PAM modulation with a system using a raised cosine
roll-off characteristics. The system has a frequency
response out to 2.4 kHz.

(i) What is symbol rate?

(ii) What is roll off factor of filter characteristics?   7

(b) Discuss Duo-binary signalling.                       8

UNIT–III

5. (a) Write note on optimum detection of signals in noise.
8

(b) An FSK system transmits binary data at the rate of
2.5 × l06 bits per second. During the course of
transmission, white Gaussian noise of zero mean and
power spectral density 10–20 W/Hz is added to the
signal. In the absence of noise,  the amplitude of  the
received sinusoidalnwave for digit 1 or 0 is 1 is 1 mV.
Determine the average probability of symbol error for
the following system configurations :

(i) Coherent binary FSK.

(ii) Coherent MSK.

(iii) Non-coherent binary FSK. 7
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6. (a) What is the difference between coherent and non-
coherent detection technique? Describe non-coherent
detection of PSK signal. 8

(b) Explain the PSD of QAM and derive its BER. State the
advantages of QAM. 7

UNIT–IV

7. (a) The probability of error for binary PSK demodulation
and detection when there is a carrier phase error �e is

P2(�e) = Q 
2

0

2 cos

N
b

e

� ��
�� �

� �� �

Suppose that the phase error from the PLL is modelled
as a zero mean Gaussian random variable with variance

2
�� �� �. Determine the expression for the average

probability of error(in integral form). 8

(b) Determine the ML phase estimate for offset QPSK. 7

8. (a) Explain Maximum likehood sequence detector. 8

(b) Describe the performance of optimum receiver for
memoryless modulation and calculate the probability
of error for M-ary PSK. 7
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BT-4/M-21 44158
ANALOG CIRCUITS

Paper–EC-206A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions selecting, at least one question

from each unit.

UNIT–I

1. Derive the equation for voltage gain and current gain for a

BJT in CE configuration. Draw its input-output characteristics

with a suitable block diagram. 15

2. State the name of four h-parameters for transistor in CE

configuration. Define and derive typical values for these

parameters. 15

UNIT–II

3. (a) For a class B power amplifier using a supply of

Vcc = 12 V and driving a load of 8�, determine

maximum load power. DC input power and collector

efficiency. 7

(b) Explain the following terms :

(i) Cut off frequencies and Bandwidth of an amplifier.

(ii) Voltage gain of an amplifier. 8

�����������	
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4. Explain the advantages of providing negative feedback to

amplifiers. 15

UNIT–III

5. (a) State the Barkhausen criterion for sinusoidal oscillation

to sustain in oscillator. 5

(b) Design a wein bridge oscillator circuit to produce a

100 kHz, ± 9V output. Design amplifier to have closed

loop gain of 3. 10

6. Draw the diagram showing pin description of 555 timer IC.

Draw the circuit diagram of monostable multivibrator using

555 timer. 15

UNIT–IV

7. Draw the inverting and non inverting amplifier circuits of

an Op-Amp in closed loop configuration. Obtain the

expressions for closed loop gain in these circuits. 15

8. (a) Design a phase shift oscillator with a frequency of

100 Hz using Op-Amp. 7

(b) Distinguish between triangular wave and ramp generator

using Op-amp.  8
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BT-4/M-21 44159
MICROPROCESSORS AND MICROCONTROLLER

Paper–ECE-210A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions.

SECTION–I

1. (a) Explain the internal architecture of 8085 with the help

of its internal block schematic. Write the flag register

of 8085 and explain each of the flags with an example.

(10)

(b) What is meant by priority interrupts? Explain the

operation of different interrupts available in 8085, with

the help of circuit diagram.  (5)

2. (a) Draw and explain the relevant pin diagram for 8086.

(8)

(b) Explain the operation of 8284 clock generator with the

help of block diagram.  (7)

SECTION–II

3. (a) Enlist the salient features of 8051 family of

microcontrollers. Explain in detail the pin configuration

of 8051 in detail. (10)

�����������	
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(b) Which bits in which register must be set to 1 to have a

timer 0 count input pulse on pin T0 in timer mode 0?

 (5)

4. (a) States various modes available for timer in 8051.

Explain the memory structure of 8051. (8)

(b) Explain the interrupt structure of 8051 microcontroller.

(7)

SECTION–III

5. (a) Calculate the memory 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 CX, [1234H]

(ii) MOV AX, [2222H]

(iii) MOV DX, [BX]

(iv) MOV DX, [BP+DI]

(v) MOV DX, [BX + SI + 200H]

(vi) MOV DX, [BP + DI + 01H]

(vii) MOV AX, 1234H (10)

(b) Explain AAA, TEST, DAA, LEA, XLAT, LDS

instructions with examples.  (5)

6. (a) Write an 8051 assembly program to search a key in a

array of 16 bit numbers using Binary search algorithm.

(7)
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(b) Write an 8051 assembly program to find LCM of two

16 bit numbers.  (8)

SECTION–IV

7. (a) Interface 8-bit ADC with 8086 using 8255 ports.

Configure port A of 8255 for transferring output of ADC

to the CPU and port C for control signals. Assume that

an analog input is present at I/P6 of the ADC and a

clock input of suitable frequency is available for ADC.

Draw the schematic and write the required assembly

language program. (7)

(b) Sketch and explain the interface of 8 × 4 key matrix

using 8:1 multiplexer, and a 3 : 8 decoder to 8051

microcontroller. Write an 8051 assembly program

segment to input the code of keys. (8)

8. (a) Interface the 8086 microprocessor with two 16k × 8

EPROM chips and two 16k × 8 RAM chips. Draw the

necessary block diagram showing the interfacing of the

memory with 8086. (7)

(b) Explain the different modes of operation of 8255.

Explain the control word format of 8255 in I/O and

BSR mode.  (8)
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BT-4/M-21 44160
ELECTROMAGNETIC FIELD THEORY

Paper–EC-214A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question

from each unit.

UNIT–I

1. (a) Transform the vector 
� ˆˆ ˆA = 4 + 5 6i j k�  into Cylindrical

Co-ordinate system. (6)

(b) Convert point P(1, 3, 5), T (0, –4, 3) and S (–3, –4,

–10) from Cartesian to Cylindrical and Spherical Co-

ordinate system. (9)

2. State and derive Gauss's Law in Electrostatic. Explain the

various application of Gauss's Law with necessary expression.

(15)

UNIT–II

3. (a) Discuss the boundary condition for electric field at the

interface of dielectric-dielectric medium. (8)

(b) Derive the Maxwell's equation from Faraday's Law of

electromagnetic induction. (7)

�����������		� 
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4. Write short note on the following :

(a) Biot - Savert's Law.

(b) Ampere's Circuital Law.

(c) Laplace and Poisson's Equation. (3×5)

UNIT–III

5. (a) Define Poynting Vector Theorem. Derive the relation

for power flow associated with an electromagnetic wave.

(10)

(b) What is skin effect? Find the expression for skin depth.

(5)

6. (a) What do you understand by Polarization of a uniform

plane wave? Describe the conditions for Circular and

Elliptical Polarization. (8)

(b) Derive the wave equation from Maxwell's Equation for

free space. (7)

UNIT–IV

7. (a) Define Reflection and Reflection coefficient. Derive the

relation between reflection coefficient and load

impedance (ZL). (8)

(b) How input impedance of a transmission line which is

terminated with any load impedance can be evaluated?

Derive necessary expressions. (7)
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8. (a) A lossless Tx line with Zo = 50 � is 30 m long and

operates at 2 MHz. The line is terminated with a load

ZL = 60 + j 40 �. Find

(i) Reflection coefficient with angle.

(ii) VSWR.

(iii) Input Impedance. (9)

(b) Why TEM wave cannot propagate in a rectangular

waveguide? (6)
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BT-4/M-21 44161
BASICS OF ANALOG COMMUNICATION

Paper–ES-208A

Time : Three Hours] [Maximum Marks : 75

Note : There is total eight questions. Each question carries equal
marks. The candidate is required to attempt five questions
selecting one question from each unit.

UNIT–I

1. (a) Determine the expression for noise figure of cascaded
amplifier and write final expression for multistage
amplifier. 9

(b) The first stage of a two stage amplifier has voltage gain
of 10, a 600 ohm input resistor, a 1600 ohm equivalent
noise resistance and a 27 kilo ohm output resistor. For
the second stage, these values are 25 kilo ohm, 81 kilo
ohm, 10 kilo ohm and 1 mega ohm respectively. Find
the equivalent noise resistance. 6

2. (a) With the help of suitable waveforms, derive an
expression for instantaneous voltage of amplitude
modulated signal. Also describe the power relation
involved in AM. 7

(b) Differentiate between :

(i) NBFM and WBFM.

(ii) FM and PM. 8

�������������� 	
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UNIT–II

3. (a) With the help of suitable diagram and waveforms,
describe the operation of balanced modulator. 7

(b) What are the constituent stages of amplitude modulation
radio transmitter and briefly describe the function of
each stage ? 8

4. (a) Explain superhetrodyne receiver in detail with the help
of diagram using concept of frequency mixing. 9

(b) An amplitude wave 10[1 + 0.6 cos 2�103t] cos 2�106t
is to be detected by a linear diode detector. Find
(i) time constant �, (ii) the value of resistance R if the
capacitor used is 100 Pf.

UNIT–III

5. (a) A carrier A cos wct is modulated by a signal

f(t) = 2 cos 2�104t + 5 cos 2�103t + 3 cos 4�104t.

Find the bandwidth of FM signal by using Carson's rule.
Assume Kf = 15 × 103 Hz per volt. Also find
Modulation index. 6

(b) Draw the complete block diagram of the Armstrong
frequency modulation system and explain the function
of the mixer and multipliers in it. 9

6. (a) What is the principle of operation of FM detection?
Explain in detail the working of Foster Seelay Detector
with its merits and demerits. 8

(b) What is Pre-emphasis and De-emphasis? Why it is
required? 7
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UNIT–IV

7. (a) With neat diagram explain the Weaver's method for SSB
generation. State the advantage and disadvantage of this
method. 7

(b) With the help of circuit diagram, explain how balanced
modulator is able to demodulate the SSB signal ? 8

8. (a) Explain vestigial side band modulation. What are the
advantages and disadvantages of vestigial side band
modulation? 7

(b) What is pulse width modulation? Describe the process
of generation and demodulation of PPM. 8
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BT-4/M-21 44004
ELECTRONICS INSTRUMENTATION

AND MEASUREMENTS

Paper–ECE-202E

Time : Three Hours] [Maximum Marks : 100

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

from each unit.

UNIT–I

1. Discuss different errors in measurements and also discuss

their statistical analysis in detail. (20)

2. (a) Explain the working and construction of Wheat Stone

Bridge. Draw diagram to support your answer. Write

its balance equation with complete expression. (12)

(b) How insulation resistance is measured? Discuss. (8)

UNIT–II

3. Differentiate between De-Sauty's bridge and Wein's bridge.

Derive their balance equations. Use appropriate symbols for

the same. (20)

44004/00/KD/1559 [P.T.O.



4. Write short notes on : (20)

(a) Cathode Ray Oscilloscopes.

(b) Potentiometer and X-Y Recorders.

UNIT–III

5. (a) What is Q-meter? Discuss its working with applications.

(10)

(b) How Distortion, slew rate and input impedance of an

op-amp is measured? (10)

6. (a) Explain the working of digital methods of time and

frequency measurements. Draw diagrams to support

your answer. (10)

(b) What are digital display methods? List some to justify

your answer. (10)

UNIT–IV

7. (a) Discuss the working of Piezo Electric Transducer.

(10)

(b) Differentiate between Thermocouples and Thermistors.

(10)

8. Write short notes on : (20)

(a) Telemetry.

(b) Spatial encoders.

44004/00/KD/1559 2
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BT-4/M-21 44005
DIGITAL ELECTRONICS (NEW)

Paper–ECE-204E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting one question from

each Unit.

UNIT–I

1. (a) Convert the following into binary, BCD and excess

three codes : 24, 356, 71. 5

(b) Implement the Boolean expression of X-OR and AND

gate using NOR gates. 5

(c) Perform the following operation : (a) 45-28 using 2's

compliment (b) 15-36 using 1's compliment. 5

(d) Prove the following using Boolean algebric theorems :

A BC + A B C + AB C  + ABC = AB + BC + CA

(A + B) (C + D) = (A B) (C D)� � � . 5

������������	
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2. (a) Minimize the following expression using K-Map and
realist the obtained expression using NAND gates only :

F(A,B,C,D) = �m(1,3,5,6,7,13,14,15) + d(0,2,8,9) 10

(b) Use Q-M method to minimize f(A,B,C,D,E)
= �m(0,1,2,5,7,11,15,16,19,21,23,26,28,31). 10

UNIT–II

3. (a) What is a multiplexer? Explain the logic diagram and
working of 4 : 1 Multiplexer in detail.  6

(b) Explain designing and working of 4 bit BCD adder. 8

(c) Design 8 : 3 encoder. 6

4. (a) Design a three bit synchronous counter. 8

(b) What are flip-flops? Explain race around condition of
JK flip-flop. Also describe how it is removed by master
slave flip-flop? 8

(c) Explain working of register as ring counter. 4

UNIT–III

5. (a) Write brief note on characteristics of digital logic gates.
10

(b) Explain the working of CMOS NAND and CMOS OR
gate. 10

6. (a) Describe working of TTL NAND gate. Explain tri state
condition of TTL. 12

(b) Explain how TTL logic gates can be interfaced with
CMOS logic gates. 8



������������	
 �

UNIT–IV

7. (a) Write down the specification of A/D converters. Explain.
8

(b) Explain the working of R-2R D/A converter. Mention
its limitations. 12

8. Explain the working of (i) counting ADC (ii) Dual slope
ADC. 20
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BT-4/M-21 44006
FIELDS AND WAVES

Paper : ECE-206-E

Opt. No. (2)

Time : Three Hours] [Maximum Marks : 100

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

from each unit.

UNIT–I

1. For what purpose we are using method of Images? Explain

application of method of images with an example. (20)

2. (a) Derive the expression of electric field intensity due

charge distributed on a line.

(b) Derive the expression of electric field intensity due to

infinite plane having charge density )(C/m 2 . (20)

UNIT–II

3. What do you understand by Boundary conditions?

Explain with suitable Expressions Boundary conditions for

Magnetic field. (20)

44006/00/KD/1607 [P.T.O.



4. (a) Starting with Ampere's law, derive Maxwell's equation

in integral form. Obtain the corresponding relation by

applying the Stoke's theorem.

(b) Derive the Maxwell's equations from Faraday's law of

Electromagnetic induction. (20)

UNIT–III

5. Derive the wave equations from the Maxwell's equations for

conducting medium. Also find the expression of attenuation

and phase shift constant of wave propagating in conducting

medium. (20)

6. Find the expression of Energy in Electromagnetic wave in

terms of Electric field and magnetic field. (20)

UNIT–IV

7. (a) Explain the Reflection coefficient and Voltage standing

wave ratio of a transmission line.

(b) Write short note on Graphical methods of Transmission

line Analysis. (20)

8. Write short notes on :

(a) Cut-off and Guided Wavelength in Waveguide.

(b) Wave Impedance and Characteristic Impedance.       (20)

44006/00/KD/1607 2
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BT-4/M-21 44011
SIGNALS AND SYSTEMS

Paper–EE-208E

Time : Three Hours] [Maximum Marks : 100

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

from each section. All Questions carry equal marks.

Assume missing data if any. Symbols have their usual

meanings.

SECTION–I

1. (a) What do you understand by orthogonal functions?

Explain they are used for representing various signals.

5

(b) Determine Fourier series coefficients for the periodic

signal shown in Fig. 1. 8

–3 –2 –1

1

10

2

2 3 4 5 t

x(t)

Fig. 1.

�������������� 	
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(c) Use convolution property of Fourier transform to obtain
input x(t) of a causal LTI system with frequency

response H(j�) = 
1

3j� �
 and output

y(t) = e–3tu(t) – e–4tu(t). 7

2. (a) Calculate Fourier transform of the signal shown in
Fig. 2.

1

10

2

2 3 4 t

x(t)

Fig. 2.

(b) Determine Laplace transform and associated ROC of
the following :

(i) x(t) = te–atu(t).

(ii) x(t) = �(3t) + u(3t). 8

(c) Compute y[n] = x[n] � h[n] for x[n] = h[n] = anu[n].
4

SECTION–II

3. (a) How an analog signal can be recovered from its
sampled version ? Also, describe the effects of Over
and under sampling with neat diagrams. 12

(b) What do you understand by distribution functions.
Explain their properties. 8
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4. (a) Determine inverse Laplace transform of

X(s) = 2

2( 2)

7 12

s

s s

�

� �

, Re(s) > –3. 6

(b) Find X(z) and its ROC for x[n] = 
1

3

n
� �
� �� �  sin [ ]

4
n u n

�� �
� �� � .

Determine whether Fourier transform of it exists. 7

(c) Find inverse z-transform of a LTI system described by

H(z) = 

1 2

1 2

1
2

3 2
1

5 25

z z

z z

� �

� �

�

� �

 for all possible ROCs. 7

SECTION–III

5. Define the following with the help of suitable examples :

(a) Causal and non-causal system.

(b) Memory and memory less system.

(c) Linear and non-linear system.

(d) 1-port and N-port system. 20

6. (a) Determine whether the system y(t) = (cos(3t)) x(t) is

causal, time-varying or memoryless. Justify your answer.

10

(b) Determine whether the system

y[n] = 
1

3
 (x[n – 1] + x[n] + x [n + 1])

is stable or not.  10
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SECTION–IV

7. Determine transfer function and write state matrix equations

and state transition matrix of a dynamical system described

by the differential equation

4 5 2y y y y v� � � ���� �� � . 20

8. (a) Obtain impulse response of the system described by

the differential equation 
2

2

( ) ( )
3

d y t dy t

dtdt
�  + 2y(t) = x(t),

where x(t) is input and y(t) is output. Also, draw its

block diagram. 15

(b) Give block diagram representation of the difference

equation.  5
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BT-4/M-21 44066
COMPUTATIONAL TECHNIQUES

Paper–MAT-204E

Time : Three Hours] [Maximum Marks : 100

Note : There are 9 questions in all. Candidates are required to

attempt five questions selecting at least one question from

each Part. All questions carry equal marks.

PART–A

1. (a) Find the first and second differences of

x4 – 6x3 + 11x3 – 5x + 8 with h = 1.

Show that the forth difference is constant.

(b) Derive the Newton Cotes Quadrature formula up to 4

terms. Hence derive Simpson's 3/8th rule.

2. (a) Given the following table of values of x and y :

x : 1 2 4 8 10

y : 0 1 5 21 27

Find d2y/dx2 at x = 4.

(b) Prove that 2
1

1 5
1 ......

2 12�

� �� � � � � � � �� �	 
n ny h y .

�����������	�� 
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PART–B

3. (a) Form the difference equation generated by

yn = a3n + b4n.

(b) Solve the difference equation : yn + 2 + yn = cos 
2

n� �
� �� � .

4. (a) Using-Gauss Jordan Method, find the inverse of the

matrix

1 1 3

1 3 3

2 4 4

� �
� �
� �
� �� � �� �

(b) Using Crout's Method, find the inverse of the matrix

2 2 4

2 3 2

1 1 1

�� �
� �
� �
� �� �� �

.

PART–C

5. (a) Find a root of the following equation using Bolzano

method and the method of false position correct to four

decimal places : x3 – 4x – 9 = 0. Compare the results.

(b) Explain the condition of convergence and the degree

of convergence for Newton-Raphson method.
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6. (a) Solve by Crout's Method of factorization, the following

set of equations :

3x + 2y + 7z = 4,

 2x + 3y + z = 5,

3x + 4y + z = 7.

(b) Use Gauss-Seidel Method to solve the following set of

equations

28x + 4y – z = 32,

 x + 3y +10z = 24,

2x + 17y + 4z = 35.

PART–D

7. (a) Using Euler's modified method, compute y(2) from

2 ( )
dy

xy
dx

� �  taking : h = 0.2.

(b) Using Adam-Bashforth Method, obtain the solution of

2dy
x y

dx
� �  at x = 0.8;

Given, the values,

x : 0.000 0.200 0.400 0.600

y : 0.000 0.0200 0.0795 0.1762
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8. (a) Fit a second degree parabola to the following data :

x : 1 3 4 6 9

y : 0.63 2.05 4.08 10.78 27.43

Hence calculate y when x = 5.

(b) Explain the principle of Least Square Method and find

the normal equations for the curve y = mx + c.
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BT-4/M-21 44097
NUMERICAL ANALYSIS

Paper–AS-206 N

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Find the real root of the equation x3 – 4x – 9 = 0 correct
to three decimal places, by the method of False position.

(b) Solve the Q. No. l (a). Using Newton Raphson Method
and compare the results. 7½+7½

2. (a) Explain Graeffe's Root squaring method with example.

(b) Using Jacobi's method compute all the eigen values
and the corresponding eigen  vectors of the matrix

A =  
5 0 1

0 2 0

1 0 5

� �
� ��
� �
� �� �

. (7½+7½=15)

UNIT–II

3. (a) Solve the following system of equations using the
Crout's method. 2x + y + 4z = l2; 8x – 3y + 2z = 20;
4x + 11y – z = 33.

����������	��
 ����
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(b) Solve the following system of equations using the
Relaxation Method.

3x + 2y + 7z = 4; 2x + 3y + z = 5; 3x + 4y + z = 7.
(7½+7½=15)

4. Find the inverse of 

2 1 0

1 2 1

0 1 2

�� �
� �� �
� �
� ��� �

 by (i) Gauss Jordon

method and (ii) Choleski Method. 15

UNIT–III

5. (a) Using Newton's general interpolation formula, find f(x)
as a polynomial in power of (x – 6).

x –1 0 2 3 7 10

f(x) –9 1 3 6 139 541

(b) Using Strirling's formula, find y35, given y20 = 502, y30
= 429, y40 = 336, y50 = 233.

6. (a) Find the maximum and minimum value of y(x) from
the function tabulated below :

x –2 –1 0 1 2 3 4

y(x) 2 –0.25 0 –0.25 2 15.75 56

(b) By Simpson's 3/8 rule, evaluate 
1

0

cos x
dx

x� , taking

1

6
h � . (7½+7½=15)
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UNIT–IV

7. (a) Given the equation 
22dy y

dx x
�  with y(1) = 2 estimate

y(2) using Modified Euler's method, using h = 0.25.

(b) Given 
1dy

dx x y
�

�

, y(0) = 2, y(0.2) = 2.0933, y(0.4)

= 2.1755, y(0.6) = 2.2493, find y(0.8) using Milne's
method. (7½+7½=15)

8. (a) Apply fourth order Runge-Kutta Method to the initial

value problem 
2

3
2

dy y
x

dx
� � , y(0) = 1, to determine

y(0.1) and y(0.2).

(b) Predict y at x = 3.85, by fitting a power curve y = axm

to the given data :

x : 1 2 3 4 5 6

y : 2.81 4.16 5.11 6.14 6.86 7.50

(7½+7½=15)
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BT-4/M-21 44098
DATA STRUCTURES AND ALGORITHMS

Paper–ECE-202N

Time : Three Hours] [Maximum Marks : 75

Note : Answer five questions in all.

1. (a) Define the term Data Structures. (3)

(b) Explain the concept of linear and non-linear data

structures. (6)

(c) Explain in detail the top-down and bottom-up algorithm

design approach. (6)

2. (a) There are two sorted arrays A and B. First, one is of

size m + n containing m elements. Second is of size n

with n elements. Merge these two arrays to the first

one such that output is sorted. (8)

(b) Write the algorithm for shell sort and analyze its

complexity. (7)

3. (a) Write the algorithm for postfix evaluation of an

expression-using stack. (7)

(b) What is circular queue? Explain its implementation

using linked list. (8)

����������	��� 
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4. (a) Write a program in C to print all permutations of a given

string using pointers. (7)

(b) Compare and contrast the pointers and structures. (8)

5. (a) What are the advantages and disadvantages of Linked

Lists over Arrays? (7)

(b) Explain merging of two lists which have been

represented as (i) Array (ii) Linked list. (8)

6. (a) Differentiate between Recursion and Iteration. (7)

(b) Write an algorithm to delete an element from a doubly

link list at the specified position. Explain with example.

(8)

7. (a) Give recursive algorithm that performs preorder and

post order tree walks in O(n) time on a tree with n

nodes. (8)

(b) Implement the sequential representation of a binary

search tree. (7)

8. (a) Explain in detail different graph traversal techniques

with example. (8)

(b) Write an algorithm to delete a node from the graph.

(7)
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BT-4/M-21 44099
ELECTRONIC MEASUREMENT AND INSTRUMENTS

Paper–ECE 204N
Opt. : (2)

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Explain Carey Foster Bridge method for measurement
of Resistance.

(b) Explain the methods for the measurements of Insulation
resistance. (15)

2. Write short notes on :

(a) The major functional elements of Measuring Instruments
and characteristics of Instruments.

(b) The various errors that come across during
Measurement. (15)

UNIT–II

3. (a) Explain X-Y recorder and magnetic tape recorder.

(b) Explain CRO with the help of suitable diagram. (15)

4. With circuit and suitable equations explain the working of
Hay's Bridge and De-Sauty's Bridge. (15)

�������������	 
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UNIT–III

5. (a) Compare Digital indicating Instruments with Analog
type.

(b) Explain digital methods of Time and Frequency
measurements. (15)

6. Draw the circuit diagram of Q meter. Explain its operations
and Control. Also explain the procedure to measure Q of a
coil from Q meter. (15)

UNIT–IV

7. With suitable diagrams explain the working of A/D and D/A
convertor. (15)

8. Write short notes on :

(a) Strain Gauge.

(b) Thermocouples and Thermistors. (15)
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BT-4/M-21 44100
ELECTROMAGNETIC THEORY

Paper–ECE-206 N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions by selecting at least one question

from each Unit.

UNIT–I

1. (a) Discuss the nature of the fields given below using

divergence and curl :

(i) A = 30 I + 3xyj + 4xz2k

(ii) B = (l/r2)ar + 10 a� 8

(b) Transform the following vector into Cartesian coordinate

system : A = rz sin � ar + 3r cos � a� + r cos � sin � az.

7

2. (a) The planar interface between two dielectrics having

relative permittivities �r1 = 3 and �r2 = 8 is defined as x

– y + 2z = 5. Origin side is considered as medium 1. If

E1 = 40ax + 20ay + 5az V/m, then find E2? 8

(b) Define and explain the concept of Continuity of current?

7

�������������� 	
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UNIT–II

3. (a) Explain Magnetic Vector Potential in detail. 7.

(b) Two conductors of length 'L' separated by a fixed
distance 'd' are placed in XZ plane in uniform magnetic
field. Calculate the torque about Z-axis. 8

4. (a) Explain about Magnetic Circuit using necessary
expressions. 8

(b) Write down the Maxwell's equations in point and
integral form for Lossy dielecrtrics. 7

UNIT–III

5. (a) Derive the wave equations for conducting medium. 7

(b) A 0.3 GHz plane EM wave is propagating in free space.
The wave is incident normally on an infinite copper
slab. For the transmitted wave inside the slab calculate :
�, �, skin depth and phase velocity. 8

6. (a) Explain the reflection of uniform plane waves by perfect
conductors under Oblique incidence for TE polarization.

7

(b) State and prove the Poynting's theorem. 8

UNIT–IV

7. (a) A lossless transmission line having a characteristic
impedance of 75 ohms is terminated in an unknown
impedance ZL. The VSWR measured is 3. The nearest
minimum from the load is found to be at 20 cm.
Calculate ZL if the frequency is 150 MHz. 8
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(b) Derive the expression for evaluation of voltage and

current at any point on a transmission line. 7

8. (a) A rectangular waveguide has a broad wall dimensions
of 2.29 cm and is 10 GHz carrier from a coaxial cable
to generate TE10 mode. Find its wavelength, phase and
group velocities. 9

(b) Write a short note on circular waveguide. 6
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BT-4/M-21 44101
ANALOG ELECTRONICS

Paper–ECE-208N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question

from each unit.

UNIT–I

1. (a) Differentiate between voltage amplifier, current amplifier

and transconductance amplifier. 7

(b) Derive the expressions for voltage gain, current gain,

input impedance and output admittance for a BJT

Amplifier in CE configuration using low frequency

h-parameter model. 8

2. (a) Derive input impedance, output impedance and voltage

gain of JFET Common Source Amplifier with fixed

bias. 8

(b) Define Coupling. With neat diagram, analyze the two

stage RC coupled amplifier. 7

UNIT–II

3. (a) Give the typical values of Hybrid-� parameters. A BJT

has hie = 6 k� and hfe = 224 at Ic = 1 mA, with fT = 80

�������������� 	
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MHz and Cb',c = 12 pF. Determine gm' rb',e' rbb, and cb'e

of the small signal high frequency model of BJT at

room temperature and collector current of 1 mA. 8

(b) Compare class A power amplifier with class B and class

C power amplifiers. Although class B power amplifier

has higher efficiency, yet it is never used in practical

circuits. Explain why? 7

4. (a) Differentiate between positive and negative feedback.

Explain how does negative feedback improves the

various characteristics of an amplifier. 7

(b) For a class B power amplifier using Vcc 12 V and driving

load of 8 �, determine the maximum load power, Dc

input power and collector efficiency. 8

UNIT–III

5.  (a) State Barkhausen Criterion for oscillation. Explain the

principle of operation of oscillator. 5

(b) Draw the equivalent circuit of a Hartley Oscillator and

explain its principle of operation with the help of neat

circuit diagram. In the Hartley oscillator, L2 = 0.4 mH

and C = 0.004 �F. If the frequency of the oscillator is

120 kHz, find the value of L1. Neglect the mutual

inductance. 10

6. Draw block diagram of 555 timer. Draw the block diagram

of monostable multivibrator using 555 timer and derive an

expression for its frequency of oscillation. 15
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UNIT–IV

7. (a) What is Schmit trigger ? Explain how does it work? 8

(b) List out the ideal characteristics of Op-Amp. 7

8. Define the following : Output offset voltage, input offset

current, CMRR, Slew rate, gain bandwidth product. 15
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BT-4/M-21 44102
COMPUTER ARCHITECTURE & ORGANIZATION

Paper–ECE-210 N

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) Design a Bus system for Transfer of data from one

register to another and from register to memory using

Multiplexer and Three-state Bus Buffers.               7

(b) Design an arithmetic circuit with one selection variable

S and two n-bit data inputs A and B. The circuit

generates the following four arithmetic operations in

conjunction with the input carry Cin. Draw the logic

diagram for the first two stages. 8

S Cin = 0 Cin = l

0 D = A + B (add) D = A + 1 (increment)

1 D = A – 1 (decrement) D = A + B� + 1 (subtract)

�������������� 	
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2. (a) Explain various types of addressing modes using

suitable examples. 7½

(b) How can you use subroutines in assembly language?

Write a subroutine to move a block of data. 7½

UNIT–II

3. (a) What address sequencing capabilities are required in a

control-memory? Draw and explain the block diagram

of a control memory and the associated hardware for

next address generation. 7½

(b) Explain the difference between hardwired control and

microprogrammed control. Is it possible to have a

hardwired control associated with a control memory'?

7½

4. (a) Describe one stage of decimal arithmetic unit by drawing

its diagram and working. 7½

(b) Explain various types of array processors in brief. 7½

UNIT–III

5. (a) What is associative memory? Explain its hardware

organization in detail. 10

(b) Write a short note on virtual memory. 5

6. (a) Discuss the various characteristics of multiprocessors

in detail. 7½

(b) Explain 2D architecture of RAM in detail. 7½



�������������� �

UNIT–IV

7. (a) Derive and explain the algorithm for Booth

Multiplication. 7½

(b) What is vector processing? How can you perform
various operations using vectors? Explain in brief.

7½

8. Explain various modes of data transfer between computer
and peripherals in detail. 15
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BT-4/M-21 44156
APPLIED AND COMPUTATIONAL MATHEMATICS

Paper–BS-207 A

Opt. (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) Solve the differential equation

(1 + 2xy cos x2 – 2xy)dx + (sin x2 – x2)dy = 0.

(b) Solve 
2

2
2 3 sin

d x dx
x t

dtdt
� � � .

2. (a) Form the PDE by eliminating the arbitrary functions

z = f(x + at) + g(x – at).

(b) Using Charpil’s method, solve (p2 + q2)y = qz.

UNIT–II

3. (a) Evaluate 

211

2 2
0 0 1

x
dy dx

x y

�

� �
� � .

�����������	
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(b) Evaluate 

244 2 2

0 0 0

z x

dydxdz
�

� � � .

4. (a) Find a unit vector normal to the surface

x3 + y3 + 3xyz = 3 at the point (1, 2, –1).

(b) If u = x2 + y2 + z2 and V = ˆˆ ˆxj yj zk� � . Show that

div (uV) = 5u.

UNIT–III

5. (a) Find the Laplace transform of e–t . sin2t.

(b) Find the inverse laplace transform of

2

5 3

( 1) ( 2 5)

s

s s s

�

� � �

.

6. (a) State and prove the convolution theorem for Laplace

transform.

(b) Using transform method, solve

2

2
2 td x dx

x e
dtdt

� � � , where x = 2, 1
dx

dt
� �  at t = 0.
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UNIT–IV

7. (a) Using Newton Raphson method, find the real root of

the equation 2x = cos x + 1.

(b) Find the cubic polynomial which takes the following

values :

x : 0 1 2 3

f(x) : 1 2 1 10

8. Using Runge-Kutta method to find an approximate value of

y for x = 0.2 in steps of 0.1, if 2dy
x y

dx
� � , given that y = 1,

where x = 0.
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BT-4/M-21 44157
DIGITAL COMMUNICATION

Paper–EC-202A

Time : Three Hours] [Maximum Marks : 75

Note : There is total eight questions. Each question carries equal
marks. The candidate is required to attempt five questions
in all, selecting one question from each unit.

UNIT–I

1. (a) State and prove Sampling Theorem.

(b) A PCM system has a uniform quantizer followed by a
v bit encoder. Show that the rms signal to noise ratio is
approximately given by (1.8 + 6v) dB, assuming a
sinusoidal input.

(c) Show that the signal to noise ratio of a uniform quantizer
is PCM system increases significantly with increase in
number of bits per sample. Also determine the signal
to quantization noise ratio of an audio signal s(t) = 4
sin (2� 500t) which is quantized using a 10 bit PCM.

2. (a) Explain the construction features and working of
Adaptive Delta Modulation. Derive the expression for
output signal to quantization noise ratio in delta
modulation.

(b) Elucidate a DPCM system. Derive the expression for
slope overload noise of a system.

�����������	
� ����



�����������	
� 


UNIT–II

3. (a) What is ISI and what are the various methods to remove
ISI in communication system ? Also state and prove
Nyquist first criterion for Zero ISI. 8

(b) Describe ideal Nyquist channel raised cosine spectrum
in detail. 7

4. (a) Binary data at 9600 bits/sec are transmitted using 8-ary
PAM modulation with a system using a raised cosine
roll-off characteristics. The system has a frequency
response out to 2.4 kHz.

(i) What is symbol rate?

(ii) What is roll off factor of filter characteristics?   7

(b) Discuss Duo-binary signalling.                       8

UNIT–III

5. (a) Write note on optimum detection of signals in noise.
8

(b) An FSK system transmits binary data at the rate of
2.5 × l06 bits per second. During the course of
transmission, white Gaussian noise of zero mean and
power spectral density 10–20 W/Hz is added to the
signal. In the absence of noise,  the amplitude of  the
received sinusoidalnwave for digit 1 or 0 is 1 is 1 mV.
Determine the average probability of symbol error for
the following system configurations :

(i) Coherent binary FSK.

(ii) Coherent MSK.

(iii) Non-coherent binary FSK. 7
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6. (a) What is the difference between coherent and non-
coherent detection technique? Describe non-coherent
detection of PSK signal. 8

(b) Explain the PSD of QAM and derive its BER. State the
advantages of QAM. 7

UNIT–IV

7. (a) The probability of error for binary PSK demodulation
and detection when there is a carrier phase error �e is

P2(�e) = Q 
2

0

2 cos

N
b

e

� ��
�� �

� �� �

Suppose that the phase error from the PLL is modelled
as a zero mean Gaussian random variable with variance

2
�� �� �. Determine the expression for the average

probability of error(in integral form). 8

(b) Determine the ML phase estimate for offset QPSK. 7

8. (a) Explain Maximum likehood sequence detector. 8

(b) Describe the performance of optimum receiver for
memoryless modulation and calculate the probability
of error for M-ary PSK. 7



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

BT-4/M-21 44158
ANALOG CIRCUITS

Paper–EC-206A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions selecting, at least one question

from each unit.

UNIT–I

1. Derive the equation for voltage gain and current gain for a

BJT in CE configuration. Draw its input-output characteristics

with a suitable block diagram. 15

2. State the name of four h-parameters for transistor in CE

configuration. Define and derive typical values for these

parameters. 15

UNIT–II

3. (a) For a class B power amplifier using a supply of

Vcc = 12 V and driving a load of 8�, determine

maximum load power. DC input power and collector

efficiency. 7

(b) Explain the following terms :

(i) Cut off frequencies and Bandwidth of an amplifier.

(ii) Voltage gain of an amplifier. 8

�����������	
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4. Explain the advantages of providing negative feedback to

amplifiers. 15

UNIT–III

5. (a) State the Barkhausen criterion for sinusoidal oscillation

to sustain in oscillator. 5

(b) Design a wein bridge oscillator circuit to produce a

100 kHz, ± 9V output. Design amplifier to have closed

loop gain of 3. 10

6. Draw the diagram showing pin description of 555 timer IC.

Draw the circuit diagram of monostable multivibrator using

555 timer. 15

UNIT–IV

7. Draw the inverting and non inverting amplifier circuits of

an Op-Amp in closed loop configuration. Obtain the

expressions for closed loop gain in these circuits. 15

8. (a) Design a phase shift oscillator with a frequency of

100 Hz using Op-Amp. 7

(b) Distinguish between triangular wave and ramp generator

using Op-amp.  8
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BT-4/M-21 44159
MICROPROCESSORS AND MICROCONTROLLER

Paper–ECE-210A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions.

SECTION–I

1. (a) Explain the internal architecture of 8085 with the help

of its internal block schematic. Write the flag register

of 8085 and explain each of the flags with an example.

(10)

(b) What is meant by priority interrupts? Explain the

operation of different interrupts available in 8085, with

the help of circuit diagram.  (5)

2. (a) Draw and explain the relevant pin diagram for 8086.

(8)

(b) Explain the operation of 8284 clock generator with the

help of block diagram.  (7)

SECTION–II

3. (a) Enlist the salient features of 8051 family of

microcontrollers. Explain in detail the pin configuration

of 8051 in detail. (10)

�����������	
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(b) Which bits in which register must be set to 1 to have a

timer 0 count input pulse on pin T0 in timer mode 0?

 (5)

4. (a) States various modes available for timer in 8051.

Explain the memory structure of 8051. (8)

(b) Explain the interrupt structure of 8051 microcontroller.

(7)

SECTION–III

5. (a) Calculate the memory 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 CX, [1234H]

(ii) MOV AX, [2222H]

(iii) MOV DX, [BX]

(iv) MOV DX, [BP+DI]

(v) MOV DX, [BX + SI + 200H]

(vi) MOV DX, [BP + DI + 01H]

(vii) MOV AX, 1234H (10)

(b) Explain AAA, TEST, DAA, LEA, XLAT, LDS

instructions with examples.  (5)

6. (a) Write an 8051 assembly program to search a key in a

array of 16 bit numbers using Binary search algorithm.

(7)
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(b) Write an 8051 assembly program to find LCM of two

16 bit numbers.  (8)

SECTION–IV

7. (a) Interface 8-bit ADC with 8086 using 8255 ports.

Configure port A of 8255 for transferring output of ADC

to the CPU and port C for control signals. Assume that

an analog input is present at I/P6 of the ADC and a

clock input of suitable frequency is available for ADC.

Draw the schematic and write the required assembly

language program. (7)

(b) Sketch and explain the interface of 8 × 4 key matrix

using 8:1 multiplexer, and a 3 : 8 decoder to 8051

microcontroller. Write an 8051 assembly program

segment to input the code of keys. (8)

8. (a) Interface the 8086 microprocessor with two 16k × 8

EPROM chips and two 16k × 8 RAM chips. Draw the

necessary block diagram showing the interfacing of the

memory with 8086. (7)

(b) Explain the different modes of operation of 8255.

Explain the control word format of 8255 in I/O and

BSR mode.  (8)
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BT-4/M-21 44160
ELECTROMAGNETIC FIELD THEORY

Paper–EC-214A

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any five questions, selecting at least one question

from each unit.

UNIT–I

1. (a) Transform the vector 
� ˆˆ ˆA = 4 + 5 6i j k�  into Cylindrical

Co-ordinate system. (6)

(b) Convert point P(1, 3, 5), T (0, –4, 3) and S (–3, –4,

–10) from Cartesian to Cylindrical and Spherical Co-

ordinate system. (9)

2. State and derive Gauss's Law in Electrostatic. Explain the

various application of Gauss's Law with necessary expression.

(15)

UNIT–II

3. (a) Discuss the boundary condition for electric field at the

interface of dielectric-dielectric medium. (8)

(b) Derive the Maxwell's equation from Faraday's Law of

electromagnetic induction. (7)
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4. Write short note on the following :

(a) Biot - Savert's Law.

(b) Ampere's Circuital Law.

(c) Laplace and Poisson's Equation. (3×5)

UNIT–III

5. (a) Define Poynting Vector Theorem. Derive the relation

for power flow associated with an electromagnetic wave.

(10)

(b) What is skin effect? Find the expression for skin depth.

(5)

6. (a) What do you understand by Polarization of a uniform

plane wave? Describe the conditions for Circular and

Elliptical Polarization. (8)

(b) Derive the wave equation from Maxwell's Equation for

free space. (7)

UNIT–IV

7. (a) Define Reflection and Reflection coefficient. Derive the

relation between reflection coefficient and load

impedance (ZL). (8)

(b) How input impedance of a transmission line which is

terminated with any load impedance can be evaluated?

Derive necessary expressions. (7)
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8. (a) A lossless Tx line with Zo = 50 � is 30 m long and

operates at 2 MHz. The line is terminated with a load

ZL = 60 + j 40 �. Find

(i) Reflection coefficient with angle.

(ii) VSWR.

(iii) Input Impedance. (9)

(b) Why TEM wave cannot propagate in a rectangular

waveguide? (6)
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BT-4/M-21 44161
BASICS OF ANALOG COMMUNICATION

Paper–ES-208A

Time : Three Hours] [Maximum Marks : 75

Note : There is total eight questions. Each question carries equal
marks. The candidate is required to attempt five questions
selecting one question from each unit.

UNIT–I

1. (a) Determine the expression for noise figure of cascaded
amplifier and write final expression for multistage
amplifier. 9

(b) The first stage of a two stage amplifier has voltage gain
of 10, a 600 ohm input resistor, a 1600 ohm equivalent
noise resistance and a 27 kilo ohm output resistor. For
the second stage, these values are 25 kilo ohm, 81 kilo
ohm, 10 kilo ohm and 1 mega ohm respectively. Find
the equivalent noise resistance. 6

2. (a) With the help of suitable waveforms, derive an
expression for instantaneous voltage of amplitude
modulated signal. Also describe the power relation
involved in AM. 7

(b) Differentiate between :

(i) NBFM and WBFM.

(ii) FM and PM. 8
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UNIT–II

3. (a) With the help of suitable diagram and waveforms,
describe the operation of balanced modulator. 7

(b) What are the constituent stages of amplitude modulation
radio transmitter and briefly describe the function of
each stage ? 8

4. (a) Explain superhetrodyne receiver in detail with the help
of diagram using concept of frequency mixing. 9

(b) An amplitude wave 10[1 + 0.6 cos 2�103t] cos 2�106t
is to be detected by a linear diode detector. Find
(i) time constant �, (ii) the value of resistance R if the
capacitor used is 100 Pf.

UNIT–III

5. (a) A carrier A cos wct is modulated by a signal

f(t) = 2 cos 2�104t + 5 cos 2�103t + 3 cos 4�104t.

Find the bandwidth of FM signal by using Carson's rule.
Assume Kf = 15 × 103 Hz per volt. Also find
Modulation index. 6

(b) Draw the complete block diagram of the Armstrong
frequency modulation system and explain the function
of the mixer and multipliers in it. 9

6. (a) What is the principle of operation of FM detection?
Explain in detail the working of Foster Seelay Detector
with its merits and demerits. 8

(b) What is Pre-emphasis and De-emphasis? Why it is
required? 7
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UNIT–IV

7. (a) With neat diagram explain the Weaver's method for SSB
generation. State the advantage and disadvantage of this
method. 7

(b) With the help of circuit diagram, explain how balanced
modulator is able to demodulate the SSB signal ? 8

8. (a) Explain vestigial side band modulation. What are the
advantages and disadvantages of vestigial side band
modulation? 7

(b) What is pulse width modulation? Describe the process
of generation and demodulation of PPM. 8
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Roll No. ......................... Total Page : 1

BT–7/M-21 47008

VLSI DESIGN

Paper–ECE-401

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt any five questions.

1. (a) What is Scaling ? How does voltage and dimension scaling affect

MOS parameters ? Give example. 8

(b) Derive expressions to show the effect of voltage and dimension scaling

(by factor X) on Current, Slew rate, Power, Energy and Delay of

CMOS inverter. 12

2. (a) What are the Fabrication steps for n-channel MOS transistor ? Explain

design rules for Typical Processing technology. 12

(b) What is Dynamic register ? Explain its implementation. 8

3. (a) What is Universal Shift Register and Barrel Shift Register ? Draw

circuits. 10

(b) Write short notes on the following :

(i) Levels of Abstraction. (ii) FSM. 10

4. Discuss the various stages of Integrated System Design. What is Symbolic

Layout Language ? How is it used for digitization of Layouts ? Mention

some popular Languages and their vendors. 20

5. (a) Explain in brief the goals of OM project started by Carver Mead.

(b) Discuss the design and power issues related to Buses. 6,14

6. Differentiate between Controller and Data path. Explain the function and

design of Micro-programmed control unit. 20

7. Differentiate between Synchronous and Asynchronous systems. Why Clock

generation and distribution are important for any Synchronous system ?

What is clock Skew and Jitter and how to prevent them ? 20

8. Write short notes on the following : 6,7,7

(i) OM2 Controller Chip (ii) PLAs  (iii) Multi-Project Chip.
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BT-7/M-21 47009

TELEVISION ENGINEERING

Paper–ECE-403E

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.

UNIT–I

1. (a) Which are the different TV standards ? Discuss in brief.

(b) What is Vestigial side band transmission and reception ? Explain.    20

2. What is Flicker ? How is it reduced ? What is the significance of number

of Scanning lines in the context to Flicker ? 20

UNIT–II

3. (a) Discuss different Picture tube characteristics.

(b) Discuss Screen phosphor and Face plate related to Picture tube. 20

4. Explain the working of Monochrome Television Transmitter and

Receiver. 20

UNIT–III

5. What is the process of Interleaving ? Compare NTSC, PAL and SECAM

systems. 20

6. Write short notes on the following :

(a) Three Color theory. (b) Trinitron tube. 20

UNIT–IV

7. Discuss in detail the working and block diagram of HDTV. 20

8. Write short notes on the following :

(a) Picture phone and facsimile.

(b) Television via Satellite. 20



Time allowed : 3 Hours Maximum Marks : 100

BT-7/M-21

OPTICAL COMMUNICATION

47010

Paper–ECE-405 E

Note : five one

UNIT-I

UNIT-II

UNIT-III

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) What do you mean by Numerical Aperture? What is the difference

between Numerical Aperture for Meridional Rays and Skew Rays?

Find out the relationship between Numerical Aperture, Critical Angle

and Acceptance Angle. 10

(ii) What is V number? How it helps in describing the number of modes

propagating in a fiber? Differentiate between single mode and

multimode fibers. Also give expression to calculate number of modes

propagating in a fiber. 10

2. (i) What are the different types of fibers based on Refractive Index?

Explain the Ray propagation through fibers with the help of Ray

diagram through the different types of fibers 10

(ii) Explain in detail, with the help of diagram, the process of electrical arc

fusion splicing. 10

3. (i) What is Attenuation? Write the expression for Attenuation. What are

the reasons responsible for internal absorption in optical fiber? 10

(ii) Explain the reasons for linear scattering losses and bending losses in

an optical fiber. 10

4. Explain in brief the process and effects of dispersion. Derive the expression

for spreading in a pulse due to intermodal dispersion. 20

5. (i) Illustrate with the help of energy band diagram, the process of light

emission in lasers. Why is population inversion necessary to achieve

raising action? Explain how population inversion is achieved in

semiconductor injection laser? 10
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(ii) Describe, with the help of diagram, how optical confinement can be

achieved in double heterojunction laser structure? 10

6. Explain the construction and working principle of Avalanche Photodiodc.

Also explain the impact ionization process in Avalanche Photodiode and

gain provided by it to photodiode. Find out the expression for responsivity

of APD. 20

7. (i) What is the function of a Coupler? List the various losses associated

with couplers. Explain the working of 2×2 directional coupler in detail

explaining the reason for the name ‘directional coupler’. 12

(ii) Identify the types of optical amplifiers on the basis of their

application. Also explain with the help of diagram their positioning. 8

8. Write a short note on WDM and linear divider combiner 20

UNIT-IV

47010/K/550 2
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BT-7/M21

MICROWAVE ENGINEERING

47011

Paper–ECE-407 E

Option–II

Note : five one

UNIT-I

UNIT-II

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) An air filled rectangular copper waveguide with dimensions 2×1 cm²

operates in the dominant mode at rate of 1 hp. The signal frequency is

30 GHz. What is the peak value of the electric field occurring in the

waveguide? 10

(ii) Define the Quality Factor. Differentiate between loaded and unloaded

quality factors? On what factors the value of a quality factor

depends? 10

2. Explain the followings :

(i) Microwave Power Measurements. 10

(ii) Dielectric Measurements. 10

3. (i) Explain the working of Multicavity klystron and derive expressions

for beam current density. 10

(ii) A reflex klystron is operated at 9 GHz with V = 600 V, repeller

spacing of 1 mm, R = 15K and N = 1¾. Calculate :

(a) the repeller voltage

(b) the dc current necessary to produce microwave gap voltage of

200V

(c) the maximum efficiency. Assume o = 1. 10

4. (i) Explain the working of cylindrical magnetron with its constructional

details. 10

(ii) A Helix travelling wave tube operates with V = 4kV, I = 4 mA,

f = 10GHz, Z = 25 , N = 50. Compute :

0

sh

0 0

0

W

b

W
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(a) gain parameter C

(b) power gain in dB. 10

5. (i) Explain the design procedure of microwave low pass filter for coaxial

and T sections. 10

(ii) Explain the working of Magic Tee and derive its S-matrix with

numerical values by assuming that any two ports are perfectly

matched. 10

6. (i) What do you mean by an Attenuator? Explain the working of a

precision variable attenuator and derive its S-Matrix. 10

(ii) Write the scattering matrix for an ideal 4 port circulator and explain

how a four port circulator can be used as a 3-port circulator? 10

7. (i) Explain the GUNN effect and give the structure configuration of

GUNN diode? 10

(ii) An IMPATT diode has a pulsed operating voltage of 120V and pulsed

operating current of 0.8A. The efficiency of operation is 15%. Find :

(a) the output power

(b) the duty cycle if the pulsed width is 0.01 ns and the frequency is

10GHz. 10

8. (i) Explain the operation, constructional details with diagram of BAR1TT

diode. 10

(ii) Compare the CW power, pulsed power, efficiency and noise figure of

TRAPATT, IMPATT and BARITT diodes. 10

UNIT-III

UNIT-IV

p

47011/K/551 2
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Roll No. ......................... Total Pages : 2

BT-7/M-21 47012

MICROCONTROLLERS

Paper–ECE-415E

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.

UNIT–I

1. (a) Discuss the differences between Microcontrollers and Microprocessors.

10

(b) What are the advantages of using RISC core ? Explain in detail, how

RISC core improve performance of CPU. 10

2. (a) Explain different ways of classifying the types of Microcontroller.   15

(b) Justify the statement “Microcontrollers are true computer on chip”. 5

UNIT–II

3. Explain the following internal units of 8051 : 5×4=20

(a) Register-A, PC & DPTR (b) PSW

(c) RAM (d) Stack

(f) Clock & Oscillator.

4. (a) Discuss the Interrupt control structure along with the Associated Control

registers. 10

(b) Explain External memory connection diagram along with its timing

diagram. 10

UNIT–III

5. (a) Write an Assembly program using two 8 bit numbers 30H and 16H for

the following instructions :

(i) MUL (ii) RLC

(iii) SETB & CPL. 10

Also compute the result and flags affected after the execution of Program.



(b) Write an Assembly program : 5×2=10

(i) add 3 five times to ACC.

(ii) to complement the ACC 800 times.

6. (a) Write an Assembly program to generate a square wave of 1KHz frequency

on P2.2. Assume Crystal frequency = 11.0592 MHz. 10

(b) Write an Assembly program to load the value FFH into : 10

(i) Internal RAM addresses 10H to 15H.

(ii) Port P0 and P1 latch.

(iii) External RAM address 1000H.

UNIT–IV

7. Explain the Operation, Programming and Interfacing diagram of ADC with

8051MC. 20

8. Design a system which contains a 16-key matrix keyboard and an 8 LEDs

interfaced with 8051. Develop a program to detect the key press and key

identification. The pressed key should be displayed on LEDs. 20

47012/K/552 2
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BT-7/M-21

ADVANCED MICROPROCESSORS

47015

Paper–ECE-423 E

Note : five one

UNIT-I

UNIT-II

UNIT-III

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) With the help of a suitable diagram explain in detail the functioning of

all the visible registers present in X 86 families of processors? 10

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

respective transition mechanisms? 10

2. (i) Define data format and give all the data formats supported by Pentium

Processor? 5

(ii) Draw the Instruction format supported by X86 family of processors

and explain the function of each bit? 5

(iii) 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

3. (i) Draw the internal architecture of 80486 microprocessor and explain its

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) Explain in detail the segment and gate descriptor formats used in

80286? 15

(ii) Draw and explain the architecture of 80286 processor? 5

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

processor and explain each bit in detail? 10

(ii) Draw the internal architecture of the mathematical co-processor for

80286 and also explain the register set of the co-processor? 10

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

47015/K/554 P.T.O.



6. (i) With the help of a block diagram explain the different working modes

of 80286 processor in detail? 10

(ii) Interface 80286 with its numeric co-processor and show the necessary

block diagram for the same? 10

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) Assembler Directives

(ii) Transcendental Instructions, Comparison Instructions

(iii) 80387 Register Set

(iv) Branch Prediction.

UNIT-IV

47015/K/554 2
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BT–7/M-21 47132

MICROCONTROLLERS AND 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) Differentiate between 8-bit, 16-bit and 32-bit Microcontrollers. 10

(b) What are the various applications of 8051 Microcontroller. 5

2. (a) Compare the major differences between Microprocessor and

Microcontroller. 7

(b) What is an Embedded system? Explain. 8

UNIT–II

3. Write feature of 8051 Microcontroller. Draw and discuss the pin diagram

of the 8051 Microcontroler. 15

4. (a) Explain the differences between Port 0, Port 1 and Port 2 I/O pins in

8051. 10

(b) Explain the function SCON and PCON register. 5

UNIT–III

5. (a) What is Addressing mode? Explain the various addressing modes with

the example of 8051 Microcontroller. 10

(b) Explain the various arithmetic instructions of 8051 Microcontroller.

5

6. (a) What is Program Memory consideration in PIC? Explain in detail. 10

(b) Explain various features of PIC Microcontroller. 5

UNIT–IV

7. Discuss the Interfacing of the 7-segment LCD display. Write a program to

display PROCESSOR rolling over it. 15

8. (a) Draw and discuss the block diagram of ARM Microcontroller. 10

(b) Write short note on AVR Microcontroller. 5



Time allowed : 3 Hours Maximum Marks : 75

BT-7/M21

DIGITAL IMAGE PROCESSING

47133

Paper–ECE-403 N

Note : five one

UNIT-I

UNIT-II

UNIT-III

UNIT-IV

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. Explain a typical Digital Image Processing block diagram. Discuss the

various applications of Digital Image Processing in detail. 15

2. (i) Discuss Simultaneous Contrast and Mach Band effect of visual

system. 8

(ii) How an image is reconstructed from projections? Discuss. 7

3. Discuss the Lloyd-Max quantizer in detail with its prominent properties. 15

4 (i) Discuss sampling theorem in two dimension and explain Nyquist Rate,

Aliasing and Fold over frequencies. 8

(ii) How a digital image is generated from its samples? Also, discuss how

a digital image  is represented? 7

5. Write Short note on the following : 15

(i) Digital Negative

(ii) Median Filtering

(iii) Pseudo Color

6. What is Histogram Modeling? Discuss histogram equalization and local

histogram processing in Context to Histogram Modeling. 15

7. What do you understand by Edge Detection? Describe various Operators

used for Edge detection in detail. 15

8. What is Image Segmentation? Discuss region splitting and region in relation

to image segmentation. 15
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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–IZ

1. (a) Explain, how Power electronics is different from Conventional electronics

with the help of suitable examples. Also discuss merits and demerits

of each one of them. 7

(b) Describe a Power electronics converter giving its types and applications

with suitable examples. 8

2. (a) Enumerate various types of Power transistors. Explain its working by

sketching its various characteristics. Also explain, how it is different

from Conventional transistors. 9

(b) Discuss the power loss in a Diode during the reverse recovery transients.

If the forward characteristic of a power diode can be represented by

v
f
 = 0.88 + 0.015i

f
, determine the average power loss and rms current

for a constant current of 50A for 2/3 of a cycle. Describe in detail

various protection schemes employed for bus-bar protection with the

help of suitable illustrations. 6

UNIT–II

3. Explain construction, working and characteristics of a Thyristor with the

help of a neat schematic diagram. Three series connected Thyristors, provided

with Static and Dynamic equalizing circuits, have to withstand an off-state

voltage of 8 kV. The static equalizing resistance is 8 kΩ  and the dynamic

equalizing circuit has R
c
 = 40 Ω  and C = 0.06 µF. These three thyristors

have leakage currents of 25 mA, 23 mA and 22 mA respectively. Determine

voltage across each SCR in the off-state and the discharge current of each

capacitor at the time of turn on. 15

4. (a) Discuss with relevant Waveforms class A and class D types of

Communications employed for Thyristors. 9



(b) For the circuit shown in Fig. 1, peak thyristor current = 2.5 times

the constant local current L = 18 µH and C = 4µF. Find the time

elapsed form the instant thyristor is turned on to the instant it gets

turned off. 6

iT

νT
T

C

VS

νC

Fig. 1.

UNIT–III

5. A single phase one pulse SCR controlled converter feeds an RL load with

a freewheeling diode across the load. Discuss, how freewheeling diode

comes into play when supply voltage is passing through zero and becoming

negative. Sketch waveforms for supply and load voltages, load current,

supply current, freewheeling diode current and voltage across the SCR.

Also, derive expressions for the load current as a function of time during

conduction as well as freewheeling periods. Derive an expression for average

load current as well. 15

6. (a) Sketch output voltage waveform for a 3-phase semiconverter for a

firing angle delay of 75°. Indicate the conduction of various elements

and discuss whether freewheeling diode comes into play on the

assumption of continuous load current. Hence obtain an expression

for the average output voltage by using both sine and cosine functions

for the supply voltage. 7

(b) A separately excited dc motor fed from 3-phase semiconverter develops

a full load torque at 1500 rpm when firing angle is zero, the armature

taking 50 A at 400 A dc and having an armature circuit resistance of

0.5 .Ω  Calculate the supply voltage per phase. Find also the range of

firing angle required to give speeds between 1500 rpm and 750 rpm

at full load torque. 8

47134/K/608 2



UNIT–IV

7. (a) For a single phase voltage controller, develop a relation between

conduction angle γ  and firing angle α  and plot their variation as a

function of load phase angle .φ  Under what conditions conduction

angle γ  becomes equal to ?π

(b) Discuss the operation of a single phase voltage controller with RL

load when firing angle α  is less than, or equal to, load phase angle

.φ  Hence show that for α  less than ,φ  output voltage of the ac

voltage controller cannot be regulated.

(c) For a single phase voltage controller, discuss, how pulse gating is

suitable for R load and not for RL load. Hence show that high frequency

carrier gating is essential for RL loads. 15

8. (a) Discuss, why 3-phase to 1-phase cycloconverter requires positive and

negative group phase controlled converters. Under what conditions,

the groups work as inverters or rectifiers. How should the firing angles

of the two converters be controlled ? 8

(b) Describe 3-phase to 3-phase cycloconverter with relevant circuit

arrangements using 18 SCRs and 36 SCRs. What are the advantages

of 3-phase bridge circuit cycloconverter over 18-thyristor device ?   7

47134/K/608 3
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BT-7/M-21

OPTICAL COMMUNICATION

47137

Paper–ECE-419 N

Note : five one

UNIT-I

UNIT-II

UNIT-III

Attempt questions in all, selecting at least question from each

unit. All questions carry equal marks.

1. (i) Differentiate between step index and graded index fiber.

(ii) A step-index fiber has a core index of refraction of = 1.425. The

cut-off angle for light entering the fiber from air is found to be 8.50°.

(a) What is the numerical aperture of the fiber?

(b) What is the index of refraction of the cladding of this fiber? 15

2. (i) How a single mode fiber is different from a multimode fiber?

Discuss.

(ii) Write a short note on splices and connectors. 15

3. Discuss the following : 15

(i) Rayleigh scattering losses

(ii) Bending losses

(iii) Leaky modes

(iv) Mode coupling losses.

4. (i) Discuss the effect of dispersion on the pulse transmission.

(ii) What is Dispersion? How total dispersion is calculated? Discuss in

detail. 15

5. (i) Discuss the working of semiconductor lasers for optical

communication.

(ii) Write short note on LEDs and LASERS. 15

6. (i) Discuss in detail the working of PIN photodiode.

(ii) How a coherent detection differs from non-coherent detection?

Explain. 15

n1
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UNIT-IV

7. (i) Differentiate between analog and digital communication system.

(ii) What is Optical Coupler? Why is it used? Discuss. 15

8. (i) Discuss with the help of a neat diagram various elements and

architecture of a fiber optic communication system.

(ii) Briefly discuss hybrid and photonic networks. 15

47137/K/609 2
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BT-7/M-21 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. Discuss the Kepler’s three laws of Orbital Mechanics. 15

2. (a) How Satellite is located with respect to Earth? Explain.

(b) Discuss the Longitudinal and Inclination changes in Satellite orbits.

15

UNIT–II

3. Discuss in detail Tracking, Command and Monitoring with necessory diagrams.

15

4. (a) Discuss Power System Communication System.

(b) List major Satellite subsystems. 15

UNIT–III

5. Derive he relation between System noise temperature and G/T ratio. 15

6. (a) Differentiate between Uplink and Downlink frequency.

(b) Discuss Downlink link design budget. 15

UNIT–IV

7. What is DBS system? Discuss with the help of block diagram DBS TV

reception. 15

8. (a) What is DAMA? Discuss in detail.

(b) How C band Ku band is utilized for Satellite communication ? 15


