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

BT-4/M-20 34004
ELECTRONICS INSTRUMENTATION AND

MEASUREMENTS

ECE202E

Opt. II

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) Define the following :

(i) Accuracy (ii) Precision

(iii) Sensitivity (iv) Resolution

(v) Threshold. 15

(b) Briefly explain SI units. 5

2. Explain the working, constructions and balancing equations

along with the applications of the following bridges :

(a) Carey-Foster Bridge

(b) Kelvin double bridge. 10+10
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Unit II

3. (a) Explain with a neat diagram how with the extension

of range instruments can be made Voltmeter. Prove

with an expression. 10

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

working of X-Y Recorders. 10

4. (a) With the help of a neat diagram describe

oscilloscope. 10

(b) State and explain the advantages and disadvantages

of PMMC instruments. 10

Unit III

5. (a) With the help of circuit diagram, explain the working

of Distortion meter. Also describe its applications. 10

(b) What are the advantages of a digital voltmeter over

analog type ? What are its types ? With a block

diagram, explain the working of an integrating type.

Compare its performance with other types. 10

6. (a) What are the advantages of digital systems over

analog ? 10

(b) Explain with the help of a functional block diagram,

the principle of operation of a digital frequency

meter. 10
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Unit IV

7. (a) What is an LVDT ? Explain its working principle

with necessary diagrams and characteristics. What

are its advantages and uses ? 8

(b) Describe the construction, principle and working of

thermocouples. Describe the thermoelectric laws and

their applications. 12

8. (a) What is Data Acquisition System ? Explain the

working, Block diagram of Multi Channel Digital

Data Acquisition system. 10

(b) What are the different signal-conditioning units a

data acquisition system contains ? Briefly discuss

those. 10
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Roll No. .......................... Total Pages : 03

BT-4/M-20 34005
DIGITAL ELECTRONICS

ECE-204-E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. (a) Perform the following operations :

(i) (27)2 +  (53)2

(ii) (34 – 48)2

using 2’s complement. 8

(b) Explain the minimization technique using K-map.

Obtain SOP expression for the function using K-

map :

f = (0, 1, 4, 7, 13, 14) + d (5, 8, 15)

Realise the obtained expression using NAND logic.

12

2. (a) State De-Morgan’s theorem. Explain the conversion

of AND operation into OR operation with the help

of De-Morgan’s theorem. 6



(b) Write the significance of gray code. Design a 4-bit

gray to binary code converter. Express 27 in gray

code. 7

(c) What is a BCD code ? What are its advantages and

disadvantages ? Express the following numbers into

BCD : 874, 347, 658, 492. 7

Unit II

3. (a) What do you mean by multiplexer ? Explain the

working of n : 1 mux. Design a multiplexer tree for

32 : 1 mux using 16 : 1 and 2 : 1 mux. 10

(b) Write down the steps to design a clocked sequential

circuit. Design an asynchronous mode-10 counter.

Use JK flip-flop for designing the counter. 10

4. (a) What is flip-flop ? Explain its application as a

register. Draw and explain the logic diagram of

bidirectional shift register. 10

(b) Draw and explain logical diagram for a full adder.

Design a full adder using two half adders. 10

Unit III

5. (a) Explain the different properties of logic families in

detail. 10
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(b) Describe the working of TTL NAND gate. Explain

tri state condition of TTL. 10

6. (a) Draw and explain the working of a CMOS NAND

gate. 10

(b) Explain the interfacing of CMOS with TTL logic

families. State the technical details kept in mind

during interfacing. 10

Unit IV

7. (a) Draw a neat and clean diagram of R-2R D/A

converter. Explain its working. 10

(b) Explain the working of successive approximation

type A/D converter. 10

8. (a) What is ROM ? Draw the block diagram showing

memory organization in ROM. Explain different

types of ROM. 10

(b) Draw the structure of unprogrammed PAL ? How is

it different from PLA ? 10

(2)L-34005 3 __
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Roll No. .......................... Total Pages : 02

BT-4/M-20 34006
FIELDS & WAVES

ECE-206-E (Opt. 1)

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. What do you understand by boundary conditions ? Explain

with suitable expressions boundary conditions for electric

field. 20

2. (a) State and explain the Gauss's law. Explain the

applications of Gauss's law with example.

(b) Write a short note on Uniqueness Theorem. 20

Unit II

3. Write short notes on the following :

(a) Force and torque on a closed circuit

(b) Magnetic vector potential. 20



4. State and prove Maxwell's equations in differential and

integral form. Give their physical interpretation. 20

Unit III

5. State Poynting's theorem and derive the expression for

Poynting vector. 20

6. Derive the wave equations from the Maxwell's equations

for free space. 20

Unit IV

7. With constructional details explain the working of

rectangular wave guide. Also find the expression of fields

in Rectangular Wave guide. 20

8. Find the input impedance of the distortionless transmission

line at radio frequencies in both open, circuited and short

circuited cases. 20

(2)L-34006 2 __
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BT-4/M-20 34007
MICROPROCESSORS AND INTERFACING

ECE-216E

Time : Three Hours] [Maximum Marks : 100

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

question from each Section.

Section I

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

the architecture of 8085. Draw the PSW for 8085

processor and explain it in detail. 15

(b) What are the different addressing modes available

in 8085 ? Explain each of them with an example.

5

2. (a) Interface the following memory to 8085 :

ROM : 4K × 8-bit, starting address : 2000 h

RAM : 4K × 8-bit, starting address : 8000 h

Use absolute address decoding. Show all the control

signals interfacing. 10

(b) Draw the Pin configuration of 8085 p and explain

the functioning of the pins. 10
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Section II

3. (a) Explain the architecture of 8086 microprocessor with

the help of its internal block schematic. Explain the

concept of memory segmentation. What are its

advantages ? 12

(b) Calculate the memory address the following

instructions will access. If DS = 4000H,

[BX] = 0100H, and [SI] = 6000 H, [BP] = 1000 H

and [DI] = 2100 H. 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. 8

4. (a) Draw and explain the timing diagram when 8086

perform RD operation from a memory device in

MX Mode. 10
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(b) Draw the relevant pin diagram for 8086

Microprocessor in Minimum mode and explain the

function of each pin in detail. 10

Section III

5. (a) Explain the following instructions :

(i) LEA

(ii) XLAT

(iii) AAA

(iv) DAA

(v) ROL. 10

(b) Generate the HEX codes for the following

instructions :

(i) Mov [BP + SI], 7799h

(ii) Mov [0964], Cx. 10

6. Interfacing ADC 0808 with 8086 using 8255 ports. Use

port A of 8255 for transferring digital data 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.

20
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Section IV

7. (a) Explain in detail the functioning of 8237 DMA

controller. 10

(b) Discuss the actions performed by 8086 when an

interrupt is encountered by it. How 8259 A can be

used for multiple interrupts priority management ?

Draw and briefly explain the internal architecture

of 8259 A programmable interrupt controller. 10

8. Write brief notes on the following :

(a) Pipelining 10

(b) 8255 PPI. 10

(3)L-34007 4 ___
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BT-4/M-20 34011
SIGNALS AND SYSTEMS

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) Describe a signal and differentiate the following :

(i) Deterministic and Stochastic Signal

(ii) Periodic and aperiodic signal

(iii) Analog and discrete signal. 8

(b) Compute Fourier series for the waveform shown in

Fig. 1. Plot its magnitude and phase spectrum. 8
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(c) Represent the signal x(t) shown in Fig. 2 as a linear

combination of standard test signals. 4

2. (a) Let x(t) = u(t – 3) – u(t – 5) and h(t) = e–3tu(t).

Compute y(t) = x(t)*h(t). 10

(b) Find the response of the discrete time system with

unit impulse response ( ) 2 1 3h n


    
 to the

input ( ) 1 2 3 .x n


    
5

(c) Determine Fourier transform of the signal

1 cos 6 .
8

t
 

   
 

5

Section II

3. (a) State and prove sampling theorem. Also explain its

physical significance. 12
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(b) Determine the continuous time signal corresponding

to the following transform :

            X( ) cos 4
3

j
 

   
 

. 8

4. (a) Define random variable. How its pdf and cdf are

computed ? Explain by giving physical significance

of each. 12

(b) If 
1 2

1
X( ) .

1 1.5 0.5
z

z z 


 
 Obtain its inverse

z-transform for |z| > 1, |z| < 0.5, 0.5 < |z| < 1. 8

Section III

5. What do you understand by a linear system ? Explain in

detail features and working of SISO, SIMO, MISO and

MIMO with suitable examples. 20

6. (a) Determine whether the given system

y(t) = x(t – 2) + x(2 – t) holds the following

properties for input x(t) and output y(t) with

justification :

(i) Memoryless

(ii) Time-invariant

(iii) Linear

(iv) Causal

(v) Stable. 15
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(b) In a causal LTI system, input and output are related

by the difference equation    
1

( ) 1 .
2

y n y n x n  

Determine y(n) for x(n) = (n – 2). 5

Section IV

7. Obtain complete response of an electromechanical system

described by differential equation 3 2 ( )y y y f t     using

state variable method for the driving force f (t) = u(t) and

initial conditions y(0+) = 0, (0 ) 1.y   20

8. (a) Obtain impulse response of a causal LTI system

characterized by the difference equation

       
1 1

1 1 .
2 2

y n y n x n x n     10

(b) Determine differential equation for the causal LTI

system shown in the Fig 3. relating its input x(t)

and output y(t). 10

(3)L-34011 4 ___
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Roll No. .......................... Total Pages : 02

BT-4/M-20 34098
DATA STRUCTURES AND ALGORITHMS

ECE-202-N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt any Five questions.

1. (a) What is Algorithm ? Explain the analysis of

algorithms in brief. 7

(b) Explain the difference between null pointer and

void pointer. 8

2. (a) Write a program to find the largest of n numbers

using arrays. Also display its position. 7

(b) Write the algorithm for insertion sort. Analyze its

complexity when elements of array are already sorted

in reverse order. 8

3. (a) Write an algorithm for deletion in the dequeue.

Also give its applications. 7

(b) Consider the following arithmetic expression in

postfix notation :

7 5 2 + * 4 1 5 - / -

(i) Find the value of expression

(ii) Find the value of its equivalent prefix form.

4×2



4. (a) Write the algorithms for sequential search and binary

search. Analyze their time complexity and then

conclude which one is to be taken as the best

algorithm and under what conditions ? 8

(b) Discuss the usage of priority queue. 7

5. (a) Write a program to interchange the value of the

first element and last element, second element with

second last element and so on for doubly linked

list. 8

(b) Compare and contrast the sequential and linked

storage. 7

6. (a) Write the algorithm for searching an element in the

binary search tree. Analyze its worst case time

complexity. 8

(b) Explain the concept of function pointer with the

help of program. 7

7. (a) Write the algorithm for insertion into threaded binary

tree. 7

(b) Write a program to implement a linked stack. 8

8. (a) Explain the depth first traversal of any graph. Derive

its time complexity. 7

(b) Explain the topological sorting of the graph. 8
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Roll No. .......................... Total Pages : 02

BT-4/M-20 34099
ELECTRONIC MEASUREMENT AND

INSTRUMENTS

ECE-204N (Opt. 2)

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. Write short notes on the following :

(a) The major functional elements of measuring

instruments and characteristics of instruments.

(b) The various errors that come across during

measurement. 15

2. Explain Wheatstone and Kelvin double bridge method

used for the measurement of Resistance. 15

Unit II

3. With circuit and suitable equations explain the working

of Hay's bridge and De-Sauty's bridge. 15



4. (a) Write a short note on Analog voltmeter and

potentiometer.

(b) Write a short note on Galvanometers-Oscillographs.

15

Unit III

5. (a) Compare Digital indicating instruments with Analog

type.

(b) Explain digital methods of time and frequency

measurements. 15

6. (a) Discuss wave analyzer in detail.

(b) What are Op-Amp Parameters ? How can we

measure Op-Amp Parameters ? 15

Unit IV

7. With suitable diagrams explain the working of A/D and

D/A convertor. 15

8. Classify different types of Transducers. Write a short note

on Piezoelectric Transducer. Also explain the process of

Liquid Level Measurement. 15
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BT-4/M-20 34100
ELECTROMAGNETIC THEORY

ECE-206N

Option I

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. (a) Find the component of vector ˆˆ ˆA 10 6 5i j k  


 that

is parallel to ˆˆ ˆB 0.1 0. 0.3i j k  


 and also find the

component of A


 that perpendicular to B


. 5

(b) Transform the field 2 ˆE A / rr a


 into rectangular

coordinate system. 5

(c) Define Electric Potential and explain the significance

of it. 5

2. (a) Explain the continuity of current with

expressions. . 5
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(b) Consider the following charge distributions in free

space : a point charge of 10 nC at a point P(1, 0, 3)

uniform surface charge density of 2 nC/m2 at x = 2

and a uniform line charge density of 5 nC/m at

x = –2 and y = 1 m. Find the electric field intensity

at origin. 10

Unit II

3. (a) Consider a boundary between two mediums such

that region 1 is defined as x + y < 1 and r1 = 4

and r2 = 6 in medium 2, where x + y > 1. If

1 ˆ ˆB 4 3x za a 


 Tesla, then find 2B


 ? 7

(b) Write Maxwell’s equations for static fields in point

and integral form for good conductors. 8

4. (a) How the Force and Torque can be evaluated on a

closed circuit, derive expressions ? 8

(b) Calculate the magnetic field intensity at the centre

of a current (I) carrying square loop of side ‘a’ ? 7

Unit III

5. (a) State and prove the Poynting’s theorem. 7

(b) Determine , ,  and  for a damp soil at a

frequency of 1 MHz given that r = 12, r = 1 and

 = 20 mS/m. 8

(3)L-34100 2



6. (a) Derive the expressions for reflection of uniform

plane wave by the perfect conductor under oblique

incidence for horizontal polarization. 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

Unit IV

7. (a) Derive the expressions for input impedance of the

transmission line terminated by any load impedance

ZR. 8

(b) In a certain transmission line measurement

characteristic impedance is 50 ohm, VSWR is 3

and the distance from the load to the first standing

wave minimum is 0.15. Calculate the load

impedance. 7

8. (a) Explain the excitation of waveguide in detail. 7

(b) Consider a rectangular waveguide of dimensions

6 × 4 cm2. Calculate the ratio of guided velocity to

velocity in free space and the cutoff frequency for

dominant mode TE10 if frequency of operation is

f = 2fc. 8

(3)L-34100 3 ___
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BT-4/M-20 34101
ANALOG ELECTRONICS

ECE-208N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt Five questions in all, 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. (a) Estimate voltage gain, input resistance and output

resistance of low frequency model of BJT. 7

(b) Why the gate junction of FET is always reverse

biased ? List the parameters of JFET from

characteristics. 8

Unit II

3. (a) Compare the different classes of operation of power

amplifier. Derive the equation for power output and

conversion efficiency of a class A series fed

amplifier. 7

(3)L-34101 1



(b) Draw the circuit of a two stage RC-coupled amplifier

and explain its working. 8

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 12V 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 sinusoidal oscillator

and why this must be fulfilled to sustain

oscillations. 5

(b) Explain the working of RC phase oscillator. Derive

the expression for resonant frequency. 10

6. Explain the internal functional diagram of 555 timer.

Explain, how can it be used as astable multivibrator to

generate output signal with frequency 2 kHz and duty

cycle of 75% ? 15
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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) Explain the working of Schmitt trigger. 7

(b) Define CMRR, slew rate, common mode gain,

differential mode gain. 8

(3)L-34101 3 ___
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Roll No. .......................... Total Pages : 02

BT-4/M-20 34102
COMPUTER ARCHITECTURE AND

ORGANIZATION

ECE-210-N

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. Explain the transfer of data by four registers using a

common bus system. Also explain the three state bus

buffers and data transfer using them. 15

2. (a) Differentiate between RISC and CISC instructions.

7.5

(b) What is a stack ? Describe the Push and Pop

instructions using a memory and register stack.7.5

Unit II

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

(a) Address sequencing

(b) Hardwired control unit

(c) CPU control unit. 15



(2)L-34102 2 __

4. (a) What are Array Processors ? Which parallel

processing structure is used to represent an array

processors ? Draw the structure also. 7.5

(b) Which are the three ways of adding decimal

numbers ? Draw the structures with complete

explanation. 7.5

Unit III

5. The size of each RAM chip is 128×8 and ROM chip is

512×8. If a computer system needs 512 bytes of RAM

and 512 bytes of ROM. Draw the memory address map

for the given capacity of a computer system. Also, draw

a diagram for memory connection to CPU. 15

6. (a) Differentiate between SRAM and DRAM. 7.5

(b) Write a short note on Associative memory. 7.5

Unit IV

7. What is a pipeline ? List its various types. Discuss the

working of an arithmetic pipelining by taking any example.

15

8. (a) Discuss input-output processor. Also explain the

communication between a CPU and IOP by drawing

a flowchart. 7.5

(b) Discuss strobe control and handshaking process in

Asynchronous data transfer. 7.5



Roll No. ...................... Total Pages : 4

BT-4/M-20 36009
CONTROL SYSTEM ENGINEERING

Paper : ECE-302E
Opt. (2)

Time : Three Hours] [Maximum Marks : 100

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

UNIT–I

1. (a) Differentiate between Open loop and Close loop control
system with examples. 5

(b) Derive the transfer function of close loop system shown
in Fig. 1 below :

25
S( +10)S

R(s) C(s)

5

Fig. 1.

(c) Obtain the overall transfer function C/R from the signal
flow graph shown in Fig. 2 :

R C

H1

H2

G1

G8

G2
G4

G3 G7

G6

G5

1 1

10

Fig. 2.
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2. (a) Draw and explain Variable reluctance stepper motor.

10

(b) The negative feed-back control system has the forward

path gain transfer function as

10
( )

( 2)
G s

s s
�

�

while the feed-back transfer function H(s) = 5.

Determine sensitivity of close loop transfer function with

respect to G and H at � = 3 rad/sec. 10

UNIT–II

3. (a) Derive and discuss the time response of first order

systems. 10

(b) Using the Routh criterion, calculate the range of values

of ‘K’ for the system has zero, one or two poles in the

right half s-plane. The open-loop transfer function of a

unity feedback control system is given as

K( 1) ( 2)
G( )

( 0.1) ( 1)

s s
s

s s

� ��
� �

. (5+2½+2½)

4. The characteristic equation of a feedback control system is

s4 + 3s3 + 12s2 + (K – 16)s + K = 0.

Sketch the root locus plot for 0 � K ��� and show that the
system is conditionally stable (stable for only a range of
gain K). Determine the range of gain for which the system
is stable. 20



UNIT–III

5. (a) Draw the Bode plot of the open loop transfer function
of a unity feedback control system is

200( 10)
G( )H( )

( 5)( 20)

s
s s

s s s

��
� �

Determine (i) Gain margin, (ii) Phase margin, and (iii)

Closed loop stability. 15

(b) Differentiate between Bode plot and Nyquist plot. 5

6. (a) Sketch the Polar plot of the open loop transfer

2

1
G( )

(1 ) (1 2 )
s

s s s
�

� �

Determine whether these plots cross the real axis. If so,

determine the frequency at which the plots cross the

real axis and the corresponding magnitude | G(j�) |.

10

(b) Sketch the Nyquist plot of the open loop transfer

function of a unity feedback control system is

2

K
G( )H( )

( 4)
s s

s s s
�

� �

If the system is conditionally stable, find the range of
K for which the system is stable. 10

�������
����� � �������



UNIT–IV

7. A unity feedback system has an open loop transfer function

K
G( )

(1 ) (1 0.2 )
s

s s s
�

� �

Design phase-lag compensation for the system has velocity
error constant Kv = 8 sec–1, phase margin = 40°. Also
compare the cross-over frequency of the uncompensated and
compensated systems. 20

8. A feedback system has a closed loop transfer function

C( ) 10( 4)

U( ) ( 1) ( 3)

s s

s s s s

��
� �

Construct three different state models for this system, and
give block diagram representation for each state model.

20

�������
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BT-6/M-20 36010
VHDL & DIGITAL DESIGN

Paper–ECE-304 E

Time : Three Hours] [Maximum Marks : 100

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

UNIT–I

1. (a) What do you understand by hardware level abstraction
in VHDL? What are some concerns that designers voice
when designing with VHDL? 8

(b) Enumerate the steps involved in using VHDL for design
synthesis. Explain each of them in brief with suitable
illustrations. 12

2. (a) List features that you would use to label a device as a
PAL, CPLD, FPGA or an ASIC. Discuss them briefly
with the help of examples. 8

(b) Create your own 20 K gates Antifuse FPGA. What are
the issues you would be concerned with? What features
would you put in? Justify your choices. Justify why
would you choose to use this device as opposed to an
ASIC. 12

UNIT–II

3. (a) State and explain process statement and variable
assignments in a VHDL program with the help of
suitable examples. 12

��������	�
������ ����
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(b) Write a VHDL program for checking the spikes at the
input of an inverter using a assertion statement. 8

4. (a) What do you understand by delta delay? Explain using
the dataflow model for a RS latch. 10

(b) What do you understand by block statements? Explain
its purpose(s) with the help of VHDL modelling of a
rising-edge triggered D-type flip-flop. 10

UNIT–III

5. What do you understand by Configurations? Why they are
needed? Explain configurations specifications and
declarations with the help of structural model of a 1-bit full
adder. Also give its logic circuit. 20

6. What do you understand by subprograms? Give its types
and explain them in detail with the help of structural model
of an ALU. 20

UNIT–IV

7. Write short notes on :

(a) Aliases.

(b) Qualified expressions. 20

8. Describe the process of synthesis using VHDL with the help
of example of a Moore FSM. 20



Roll No. ...................... Total Pages : 4

BT-6/M-20 36011
DIGITAL SIGNAL PROCESSING

Paper : ECE-306E

Time : Three Hours] [Maximum Marks : 100

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

UNIT–I

1. (a) Explain Goertzel algorithm with necessary expressions.
7

(b) Determine the causal signal x(n) having the z-transform

1 1 2

1
X( )

(1 ) (1 )
z

z z� �

�
� �

. 8

(c) Explain the significance of Chirp-Z transform. 5

2. (a) Given x(n) = {0, 1, 2, 3, 4, 5, 6, 7}, find X(k) using
DIT FFT algorithm. 10

(b) Derive the DFT of the sample data sequence
x(n) = {1, 1, 2, 2, 3, 3} and compute the corresponding
amplitude and phase spectrum. 10

UNIT–II

3. (a) Determine the cascade and parallel realizations for the
system described by the transfer function given as :

10

��������	�
������ ������
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1 1 1

1 1 1 1

1 2
10 1 1 (1 2 )

2 3
H( )

3 1 1 1 1 1
1 1 1 1

4 8 2 2 2 2

� � �

� � � �

� � � �� � �� � � �� 	 � 	



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

z z z
z

z z j z j z

.

(b) How linear phase FIR systems can be realized, explain.

5

(c) Given the system function 
1 2

1 2

2 8 6
H( )

1 8 12

z z
z

z z

� �

� �

� ��
� �

.

Realise using ladder structure. 5

4. (a) Determine the direct forms I and II for the second order

filter given by

Y(n) = 2b cos �0y(n – 1) – b2y(n – 2) + x(n) – b cos

�0x(n – 1). 10

(b) Explain the state space description of the systems

characterized by difference equations. 10

UNIT–III

5. (a) Explain Alternation theorem. 10

(b) A low pass filter has the frequency response as given

below :

3 , 0 / 2
H ( )

0,
2

j w

jw
d

e
e

� �

�
� �

�� �� �� �� � 	
� �� �
 �



Determine the filter coefficients h(n) for M = 7 using

type-I frequency sampling technique. 10

6. (a) The desired response of a low pass filter is given below :

3 , 3 / 4 3 / 4
H ( ) 3

0, | |
4

j w

jw
d

e
e

� � �

�
� �

�� �� � �� �� � 	
� �� �
 �

Determine H(ejw) for M = 7 using a Hamming

window. 10

(b) How a FIR filter can be designed using Kaiser window

function ? 10

UNIT–IV

7. (a) Explain bilinear transformation method of IIR filter

design. 10

(b) Determine H(z) for a Butterworth filter satisfying the

following constraints :

0.5 | H( ) | 1; 0
2

� � � �jwe
�

�

|H(ejw)| ��  0.2;   3�/4 ������� �

With T = 1 s. Apply impulse invariant transformation.

10

�������
������ � ������



8. (a) ���������	
�z) using the impulse invariant method for

the analog system function given as

2

1
H( )

( 0.5) ( 0.5 2)
s

s s s
�

� � � . 10

(b) Explain the least square method to design a digital

filter. 10

�������
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Roll No. ...................... Total Pages : 4

BT-6/M-20 36012
DIGITAL COMMUNICATION

Paper–ECE-308E

Time : Three Hours] [Maximum Marks : 100

Note : There is total eight questions. Each question carries equal

marks. The candidate is required to attempt five questions

in all, selecting at least one question from each unit.

UNIT–I

1. (a) A PCM system uses a uniform quantizer followed by a

7-bit binary encoder. The bit rate of the system is equal

to 50 × l06 bit per sec.

(i) What is the maximum message bandwidth for

which the system operates satisfactorily?

(ii) Determine  the  output  signal-to-(quantization)

noise ratio when a full load sinusoidal modulating

wave of frequency 1 MHz is applied to the input.

10

(b) Explain in detail �-law and A-law compressors. 10

2. (a) What is slope overload error? Explain in brief. 6

(b) Describe the following :

(i) Delta sigma Modulator. 7

(ii) DPCM. 7

�������	
��	���� �������
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UNIT–II

3. (a) Briefly explain tapped delay line equalization and

Adaptive equalization. 10

(b) Consider a rectangular pulse defined by

A, 0 T
( )

0, otherwise

� ��
� �
�

t
g t

It is proposed to approximate the matched filter for g(t)

by an ideal low pass filter of bandwidth B; maximization

of the peak pulse signal-to-noise ratio is the primary

objective.

(i) Determine the optimum value of B for which the

ideal low pass filter provides the best

approximation to the matched filter.

(ii) By how many decibels is the ideal low-pass filter

worse off than the matched filter? 10

4. (a) The binary data stream 001101001 is applied to the

input of a duobinary system.

(i) Construct the duobinary coder output and

corresponding receiver output, without a precoder.

(ii) Suppose that owing to error during transmission,

the level at the receiver input produced by the

second digit is reduced to zero. Construct the new

receiver output. 10

(b) Discuss Ideal Nyquist channel raised cosine spectrum

in detail. 10



UNIT–III

5. (a) What  is  Gram  Schmidt  orthogonalization  procedure?

Illustrate how this procedure is used to construct

orthonormal waveforms. 10

(b) Explain the generation and detection of coherent DPSK
signals. 10

6. (a) An FSK system transmits binary data at the rate of
2.5 × 106 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 sinusoidal wave 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) Noncoherent binary FSK. 10

(b) Sketch the waveforms of the in-phase and quadrature
components of the MSK signal in response to the input
binary sequence 1100100010. 6

(c) Summarize the similarities and differences between the
standard MSK and Gaussian filtered MSK signals.

UNIT–IV

7. (a) Describe the direct sequence spread spectrum with
coherent BPSK. 10

(b) What is pseudo-noise sequence? Discuss a typical
method to generate these sequence. 10

��������	���� � �������



8. Write technical note on the following :

(a) Fast frequency hopping.

(b) Slow frequency hopping.

(c) CDM.

(d) Processing Gain. (5×4=20)

��������	���� 
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BT-6/M-20 36013
COMPUTER COMMUNICATION NETWORK

Paper–ECE-310E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt five questions in all by selecting at least one

question from each unit.

UNIT–I

1. (a) Define Computer Network and its goals, along with

types of Computer Network. 5

(b) What do you mean by ISO-OSI reference model?

Describe the function and services of each layer of OSI.

15

2. What is the significance of ISDN? Explain the basic concept

of ISDN. Give the protocol architecture of ISDN. 20

UNIT–II

3. (a) Briefly explain sliding window protocols. With an

example explain the sliding window Flow control

mechanism. 10

(b) With suitable example explain Parity Checking,

Checksum and Cyclic Redundancy Check error

detection techniques. 10

��������	�
������ ������
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4. (a) What do you mean by multiple access protocols? State

various multiple access protocols and also discuss

advantages and limitation of each protocol. 10

(b) Explain various classes of IEEE 802.X standard
Ethernet. 10

UNIT–III

5. (a) Discuss any two : (i) DHCP (ii) ICMP (iii) RARP. 10

(b) What do you understand by Traffic and Congestion?
What policies are used in TCP for congestion control?
Discuss all with example. 10

6. (a) Explain the services of Transport layer. Also explain
the concept of leaky bucket and token bucket
algorithms. 10

(b) Discuss in detail about the connection establishment
and release in TCP. 10

UNIT–IV

7. (a) Define Digital Signature. 10

(b) Explain various data compression techniques. 10

8. (a) What are the functions of presentation layer. Also
discuss design issues of presentation layer. 10

(b) Explain HTTP in detail. 10



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

BT-6/M-20 36108
DIGITAL SIGNAL PROCESSING

Paper–ECE-302 N

Time : Three Hours] [Maximum Marks : 75

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

UNIT–I

1. (a) Determine z-transform of the following signals :

(i)
1

21 1
( ) ( )

2 3

n

x n n n
�

� �� � � �� 	  u(n – 1).

(ii)
1

( ) [ ( ) ( 10)]
2

n

x n u n u n
� �� 
 
� �� 	 . 6

(b) Determine transient and steady state responses of the
system characterized by difference equation
y(n) = 0.5y(n – l) + x(n), when input signal is

x(n) = 10 cos ( )
4

n
u n

�� �
� �� � . Assume system to be at rest

initially. 9

2. (a) Determine causal signal x(n) having z-transform

1 1 2

1
X( )

(1 2 ) (1 )� �

�

 


z
z z . 6

�������	
��	���� �������
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(b) For a system function H(z) = 
1 2

1
7 1

1
4 2

z z� �
 

, test

stability using Schur-Cohn  stability criterion. Also, write

the algorithm. 6

(c) Write a short note on all pass filters. 3

UNIT–II

3. (a) Obtain circular and linear convolution for the sequences

x1(n) = [5  3  –4] and  x2(n) = � �2 1 6� . 7

(b) Obtain the DFT with the help of Butterfly diagram of

the sequence � �1 1 3 3 1 1 2 2 . 8

4. (a) State and prove the properties of linearity and symmetry

for DFT. 5

(b) Consider the fourth order transfer function of IIR filter

3

2

2 ( 1)
H( ) .

( 0.3) 0.16 ( 0.8)( 0.7)

z z
z

z z z

��
� �� � � �� �

 Realize it

by (i) Paraller form realization and (ii) Cascade form

realization. 10

UNIT–III

5. State and prove special characteristics of FIR filters? Give

its types and explain them in detail. 15



��������	���� �

6. (a) Write short note on Kaiser window method for designing

FIR filter. 8

(b) What do you understand by Gibb's phenomenon?

Explain with the help of an illustrative example. 7

UNIT–IV

7. (a) What are the advantages and disadvantages of bilinear
transformation? 6

(b) Use bilinear technique to determine the order and cut-
off frequency of a low-pass Butterworth digital filter to
give response of 3 dB or less for frequencies up to 2
kHz and attenuation of 20 dB or more beyond 4 kHz.

9

8. Write short notes on :

(a) Chebyshev filter. 7

(b) Elliptical analog filter. 8
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BT-6/M-20 36109
DIGITAL DESIGN USING VERILOG

Paper–ECE-304N

Time : Three Hours] [Maximum Marks : 75

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

from each unit.

UNIT–I

1. (a) Explain different levels of design description in verilog.
(10)

(b) Explain simulation and synthesis. (5)

2. Explain the following terms in detail :

(i) Test Bench with example. (8)

(ii) Conventional approach to digital design. (7)

UNIT–II

3. (a) Design S-R flip-flop and also write its verilog code

using gate level modelling. (10)

(b) Explain strength contention in gate primitives. (5)

4. (a) Define blocking and non-blocking statements. (5)

(b) Design ALU and also write its verilog code using case

construct. (10)

�������	
��	����� ������
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UNIT–III

5. Explain different types of operators with example. (15)

6. (a) Explain bidirectional switch with their syntax in verilog.

(8)

(b) Design two input NAND gate using NMOS with active

pull up and write its verilog code. (7)

UNIT–IV

7. (a) Explain functions with its scope and an example.

(10)

(b) Explain parameters. (7)

8. (a) $timeformat.

(b) 'define.

(c ) $strobe.

(d) $random.

(c) $display. (3×5=15)



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

BT-6/M-20 36110
DIGITAL  COMMUNICATION

Paper–ECE-306N

Time : Three Hours] [Maximum Marks : 75

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

from each unit.

UNIT–I

1. (a) Define: Entropy and Mutual information. A data source

produce messages from a set {x1, x, x3, x4} (where

probabilities associated with messages are 1/2, 1/4, 1/8

and 1/8 respectively. Find entropy of this source in bits

and in Harleys. Find entropy if all the messages are

equiprobable. 7

(b) Consider a DMS X = {x1, x2, x3 .... x7} with the message

probabilities as {0.4, 0.25, 0.15, 0.1, 0.05, 0.03 and

0.02} respectively. Encode this source with a variable

length binary code using Huffman algorithm. Find the

average code length and efficiency. 8

2. (a) What is viterbi decoding? Explain the process in detail.

8

(b) What is meant by channel capacity? Find the channel

capacity of a continuous channel.

��������	�
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UNIT–II

3. (a) Define sampling theorem. Explain sampling process in

band limited signals. 7

(b) Write and explain algorithm for delta modulation. Why

is it called stair case modulation? 8

4. What is PCM ? Write the main steps involved in PCM. Explain

in brief. A speech signal has a total duration of 10s. It is

sampled at rate of 8 kHz and then encoded. The signal -to-

(quantization) noise is required to be 40 dB. Calculate

minimum storage capacity needed to accommodate this

digitized signal. 15

UNIT–III

5. (a) What is meant by ISI? Derive an expression for ISI.

State the measures to reduce ISI. 8

(b) Explain the scheme of duo binary coding. Draw the

frequency and impulse response of duo binary

conversion filter. 7

6. What is equalization? What is need of equalizer? Explain in

detail the LMS algorithm and its application in adaptive

equalizer. 15

UNIT–IV

7. (a) What is MAP rule? How maximum likelihood decoding

helps to detect coherent signals in presence of noise?

7



�������
������ �

(b) Explain BFSK digital modulation technique in detail.

8

8. Explain MSK modulation technique in detail showing the

signal constellation diagram for MSK signals. Explain with

the help of diagram MSK generation and detection process.

Sketch the inphase and quadrature phase MSK waveform

components for input binary sequence 110001101. 15



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

BT-6/M-20 36111
FUNDAMENTALS OF MANAGEMENT

Paper–HS-302 N

Time : Three Hours] [Maximum Marks : 75

UNIT–I

1. What are the salient features of term 'Management'? Why
management is so important for any business concern?

2. (a) Write four important principles of Scientific
Management given by F.W. Taylor.

(b) Explain administrative theory of management.

UNIT–II

3. Which principles are required to be considered while
formulating policies? Which policies are suitable for
pharmaceutical companies during Pandemic COVID 19?

4. What is decision-making process and decision-making
model ? Where do you see lacunae in the decision-making
of top management of banks resulting into highest ever NPA
in nation-wide banks?

UNIT–III

5. Which steps are taken in the process of job analysis? What
type of corrupt and unethical activities impede the effective
staffing function in public and private sectors?

����������	���
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6. What are situational, transactional and transformational styles
of leadership? Which type of leadership is responsible for
critical economic and financial crisis in India?

UNIT–IV

7. Which different controlling techniques are used in business
concerns? What is the use of Management Information
System?

8. What is the objective of establishing corporate social
responsibility? Which companies and corporate tycoons in
recent past declined to CSR in India?



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

BT-6/M-20 36112
COMPUTER COMMUNICATION NETWORKS

Paper : ECE-308N

Time : Three Hours] [Maximum Marks : 75

Note : Attempt five questions in all. Select at least one question

from each unit.

UNIT–I

1. Explain the OSI network model with the help of neat block

diagram including the detailed description of each layer.

(15)

2. Explain various types of transmission media used in

communication in detail. (15)

UNIT–II

3. (a) Write a note on Flow & Error control in data link layer.

(10)

(b) Discuss Framing with the help of Character Oriented &

Bit Oriented protocols. (05)

4. Discuss different forms of wired LANs in detail including

various types of Ethernet. (15)

��������	�
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UNIT–III

5. (a) Explain IPv4 addresses considering Classful and

Classless addressing schemes. (10)

(b) Write a note on process to process delivery. (5)

6. Discuss Congestion Control Algorithms in detail including
causes of congestion and congestion control methods. (15)

UNIT–IV

7. (a) Explain various data compression techniques for text
compression. (07)

(b) Write a note on Symmetric Key and Asymmetric Key
Cryptography. (08)

8. Write note on following:

(a) Virtual Terminals.

(b) File Transfer, Access and Management.

(c) WWW. (15)



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

BT-7/M-20 37008
VLSI DESIGN

ECE-401-E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. (a) Draw the stick diagram and layout for CMOS

Inverter.

(b) Explain the electrical properties of MOS transistor

in detail.

2. Describe the equation for source to drain current in the

three regions of operation of a MOS transistor and draw

the VI characteristics.

Unit II

3. (a) Explain the need of scaling, scaling principles and

fundamental units of CMOS inverter.

(3)L-37008 1



(b) Draw the static CMOS logic circuit for the following

expression :

(i) Y = (A.B.C.D)’

(ii) Y = (D(A + BC))’.

4. (a) Design a logic function block diagram of 8 : 1

multiplexer.

(b) What are the different algorithms used in various

VLSI problem solving ?

Unit III

5. What is purpose of floor planning ? Explain different

types of floor plans.

6. Write a short note on routing procedures involved in

FPGA interconnect.

Unit IV

7. What is zero stack model ? Explain with example.

8. Explain the following :

(a) Timing driven placement

(b) Timing driven routing.

(3)L-37008 2 ___
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BT-7/M-20 37009
TELEVISION ENGINEERING

ECE-403E

Option : I

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. (a) With suitable diagrams explain in detail interlaced

scanning procedure.

(b) With suitable diagram explain in detail about

composite video signal. 20

2. Write short notes on the following :

(b) Vestigial side band transmission and reception

(b) TV standards. 20

Unit II

3. With suitable diagram explain the working of Monochrome

picture tube. 20

(3)L-37009 1



4. With construction and working explain transmitting and

receiving antennas. 20

Unit III

5. Draw the block diagram of NTSC System and explain

the function of each block. 20

6. (a) What is the three color theory of light ? Also

explain additive and subtractive mixing of light. 5

(b) What do you understand by term compatibility ?

What are the requirements for system to be

compatible ? 15

Unit IV

7. Write short notes on the following :

(a) HDTV

(b) Digital TV. 20

8. Write short notes on the following :

(a) Cable Television

(b) Television via Satellite. 20

(3)L-37009 2 ___



(2)L-37010 1

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

BT-7/M-20 37010
OPTICAL COMMUNICATION

ECE-405-E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. Define acceptance angle, critical angle and numerical

aperture. Derive the relation between them. A step index

fiber has a core and cladding refractive index of 1.50 and

1.46 resp. What is the value of NA and critical angle of

the fiber ? 20

2. Derive wave equation for optical fibers. What is mode

and how are modes created in fiber ? Write the expression

to calculate number of modes in step index and guided

index fibers. Find the maximum diameter of a core for a

single mode optical fiber operating at 1.55 µm with

n1 = 1.55 and n2 = 1.48. 20



Unit II

3. (a) Explain intrinsic and extrinsic absorption in optical

fiber material. Draw a graph showing absorption in

fibers. 10

(b) What do you understand by non-linear scattering

loss ? Describe its types with expressions. Also

write down the measures that can be used to reduce

scattering losses. 10

4. Describe the mechanism of intermodal dispersion in a

multimode step index fiber. Show that the total broadening

of a light pulse Ts due to intermodal dispersion in a

multimode step index fiber may be given by :

Ts = L(NA)2/2n1c, where L is the length of the fiber,

NA is the numerical aperture of the fiber, n1 is the core

refractive index and c is the velocity of light in vacuum.

20

Unit III

5. (a) Explain the principle, construction, characteristics

and working of semiconductor injection laser. 10

(b) Explain the mechanism of light emission through

LEDs with the help of energy band diagrams. 10

(2)L-37010 2



6. Explain the construction and working principle of APD.

Compare this device with the p-i-n photodiode. 20

Unit IV

7. (a) Explain the amplification process in optical

semiconductor amplifiers. 10

(b) Write a short note on Linear Divider Combiner. 10

8. (a) Compare single hop and multi-hop optical networks.

10

(b) Explain the principle of Wavelength Division

Multiplexing. 10

(2)L-37010 3 __
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BT-7/M-20 37011
MICROWAVE ENGINEERING

ECE-407E

Option 1

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. (a) A rectangular waveguide has a cross-section of

2 × 1 cm2. It transports 746 watt of power per

second in TE10 mode in + Z direction. If the

frequency of operation is 15 GHz find out the peak

value of electric field intensity in the guide. Assume

the cavity is air filled. 10

(b) An air filled circular cavity resonator operates in

TE011 mode with dimensions d = 2a and resonates

at 5 GHz. Find the dimensions of the resonator.

(‘d’ is length and ‘a’ is radius of the cavity). 10

(3)L-37011 1



2. Explain the following :

(a) Slotted line method of impedance measurement.

(b) Insertion loss measurements. 10+10=20

Unit II

3. (a) What are the limitations of conventional vacuum

tubes at microwave frequencies ? 10

(b) Explain velocity modulation process in two-cavity

klystron. 10

4. (a) For Travelling Wave Tube (TWT) derive the

expressions for axial electric field induced in the

helix slow wave structure. 10

(b) 400 kW cylindrical magnetron operating at X-band

has the following set of parameters :

Anode voltage (Vdc) = 32 kV, beam current (Idc) =

84 A, radius of cathode cylinder (rc) = 6 cm, radius

of anode cylinder (ra) = 12 cm, magnetic flux

density (B) = 0.01 Wb/m2. Calculate :

(i) Cyclotron angular frequency

(ii) The cut-off magnetic flux density for a fixed

Vdc

(iii) The cut-off voltage for a fixed B0

(iv) Efficiency. 10

(3)L-37011 2



Unit III

5. (a) Prove the unitary and zero property of the S-matrix

with necessary expressions. 10

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

S-matrix with numerical values by assuming that

the port 3 (shunt arm) is perfectly matched. 10

6. (a) Explain the working of precision phase shifter and

its s-Matrix in detail. 10

(b) Explain the design procedure of microwave low

pass filter for coaxial  and T sections. 10

Unit IV

7. (a) Explain the high frequency domain formation in

GUNN diode. 10

(b) An IMPATT diode has the following parameters :

Carrier drift velocity = 105 m/s, length of drift

space = 5 m, maximum operating current equals

to 150 mA, maximum operating voltage = 80 volt,

Efficiency = 10%. Calculate :

(i) CW Power output

(ii) Frequency of oscillation produced. 10

8. (a) Explain the operation, constructional details of

TRAPATT diode. 10

(b) Explain the working of parametric amplifiers. 10

(3)L-37011 3 ___
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BT-7/M-20 37012
MICROCONTROLLERS

ECE-415-E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) What is Microcontroller ? Discuss advantages and

disadvantages of microcontrollers and its applications

in various fields. 10

(b) Discuss the criterion for selection of microcontrollers

with respect to target product. 10

2. Discuss in detail different ways of classifying the types of

microcontrollers. What are the advantages and

disadvantages of microcontrollers in terms of internal bus

width, embedded microcontroller, instruction set and

memory architecture of bit. 20



Unit II

3. (a) Discuss on-chip program memory and RAM address

space organization in 8051MC. 10

(b) Explain how SP is modified using PUSH and POP

instruction. 5

(c) Explain the function of each bit of PCON register.

5

4. (a) Explain the function of each flag bits of PSW

registers. What are the applications of carry and

overflow flag ? 5

(b) Discuss the operating modes of timer and its

associated registers. 15

Unit III

5. (a) Write a program to read the content of the program

memory address 50H and copy it into external data

memory (RAM) address 50H as well as 100H. 10

(b) Write an assembly language program for ADD and

AND instructions, the given 8 bit numbers are F5H

and 0BH. Write status of flags after execution of

program. 10

6. (a) Write an assembly language program to load the

accumulator with the value 55H and complement

the ACC 700 times. 5

(2)L-37012 2



(b) Show the instructions to (i) enable the serial

interrupt, timer 0 interrupt, and external hardware

interrupt1(EX1), and (ii) disable the timer 0 interrupt

and serial interrupt then (iii) show how to disable

all the interrupt with a single interrupt ? 9

(c) (i) Program the IP register to assign the highest

priority to INT1 (external interrupt 1), then

(ii) discuss what happens if INT0, INT1 and TF0

are activated at the same time. 6

Unit IV

7. Discuss the operation, programming and interfacing of

multiple interrupt handling with 8051MC. 20

8. Interface eight LEDs and eight pushbutton switches to

port3 and port2 of 8051MC respectively. Write a program

to glow LEDs one by one in a sequence continuously. 20

(2)L-37012 3 __



(2)L-37015 1

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

BT-7/M-20 37015
ADVANCED MICROPROCESSORS

ECE-423E/EE-423E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit.

Unit I

1. (a) Define memory segmentation concept for 32-bit

microprocessors. Explain in detail the segmentation

scheme used in protected mode for IA-32

architecture processors. 10

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

detail the functioning of all the visible registers

present in X86 families of processors ? 10

2. (a) Explain in detail the different operating modes of

X86 families of processors and also show the

transaction among various modes with the help of

a suitable diagram. 10

(b) 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



Unit II

3. (a) Draw the internal architecture of 80486

microprocessor and explain its functioning in detail.

15

(b) Draw the flag register for x86 processor and explain

the functioning of each bit. 5

4. (a) Explain the functioning of different pins of 80286

Processor. 10

(b) Draw and explain the system segment descriptors

used in 80286 processor. 10

Unit III

5. (a) Draw the internal architecture of Pentium-II

processor and explain the functioning in detail. 10

(b) Draw the internal architecture of the mathematical

co-processor for 80286 and also explain the register

set of the co-processor. 10

6. (a) Draw the internal architecture of 80287 co-processor

and also draw the register set for the same processor.

10

(b) Explain the task management concept for P-6 family

of processors. 10

(2)L-37015 2



Unit IV

7. (a) Draw the internal architecture of 80387

microprocessor and explain the function of each

block in detail. 10

(b) Explain the register set of 80487 co-processor. 10

8. Explain the following :

(a) Protection Mechanism 5

(b) Branch Prediction 5

(c) Assembler Directives. 5

(d) x87 Transcendental Instructions, Load Constants

Instructions. 5

(2)L-37015 3 __



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

BT-7/M-20 37132
MICROCONTROLLERS AND EMBEDDED

SYSTEM DESIGN

ECE-401N

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit. All questions carry equal

marks.

Unit I

1. What is an embedded system ? Explain function of various

embedded processors, microprocessors, microcontrollers

and coprocessors used in embedded system in detail with

suitable examples. 15

2. Describe the design process of “Smart Card”. What are

the software and hardware units required for designing a

“Smart Card” ? 15

(3)L-37132 1



Unit II

3. (a) Explain the function of EA,  ALE, PSEN,  RST

pins. 8

(b) Explain, how SP is modifed, using PUSH and POP

operation with suitable example. 7

4. Discuss, how timer works. Also explain its operating

modes and associated registers. 15

Unit III

5. Describe the need and uses of interrupts. Also explain the

interrupt execution process along with its associated

control registers. 15

6. (a) Explain, how pipelining works in PIC16C7X

microcontrollers with suitable example. 8

(b) Find the time delay generated by the following

instruction. Assume crystal frequency is 12 MHz.

MOV R0, #20

THERE : MOV R1, #250

HERE :  DJNZ R1, HERE

    DJNZ R0, THERE 7

(3)L-37132 2



Unit IV

7. Describe interfacing of 16 × 2 LCD module with the

8051 and develop a program to display “WELCOME” at

the beginning of the first line. 15

8. Explain the operation, programming and interfacing of

DC motor with 8051. 15

(3)L-37132 3 ___
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Roll No. .......................... Total Pages : 02

BT-7/M-20 37133
DIGITAL IMAGE PROCESSING

ECE-403N

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. What is Image Restoration ? Discuss iamge restoration in

the presence of noise only-spatial Filtering. Explain the

working of mean filters and adaptive filters in case of

image restoration. 15

2. Explain any three of the following : 15

(a) Image fidelity

(b) Image data compression

(c) MFT of visual system

(d) Image enhancement. 15

Unit II

3. What is Sampling ? What is Nyquist rate in sampling

theory ? Discuss the two dimensional sampling theory for

band limited images. 15



4. (a) Discuss the practical limitations in sampling and

construction of images. 7.5

(b) What is image quantization ? Discuss in brief. 7.5

Unit III

5. What is smoothing and sharpening operations in spatial

filtering ? Also, discuss one smoothing and sharpening

filter which can be used for spatial filtering. 15

6. Discuss the terms : 15

(a) Color image enhancement

(b) Multispectral image enhancement.

Unit IV

7. Discuss the concepts of edge detection and boundary

detection. 15

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

(a) Shape features

(b) Transform features

(c) Spatial feature extraction. 15

(2)L-37133 2 __



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

BT-7/M-20 37134
POWER ELECTRONICS

ECE-405N

Time : Three Hours] [Maximum Marks : 75

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

question from each of the four Sections A, B, C and D.

Section A

1. (a) What do you mean by the following terms and

write down the purpose of each : 10

(i) Converter

(ii) Inverter

(iii) Chopper

(iv) Cycloconverter

(v) AC Controller.

(b) What is Power Electronics ? Give some applications

of power electronics. What are the advantages and

disadvantages of power electronic circuits compared

with its electromechanical parts ? 5

(3)L-37134 1



2. Draw the layer structured diagram and explain the brief

working of the following : 15

(a) IGBT

(b) MOSFET

(c) BJT.

Section B

3. (a) With reference to V-I characteristics of a thyristor

for different gate currents, define its ‘holding

current’! ‘Latching or pick-up current’ and ‘repetitive

peak inverse voltage’ ratings. From the two-transistor

analogy, explain the ‘OFF’ and ‘ON’ conditions of

a thyristor. 10

(b) What are the mechanisms and methods used to

‘turn on’ and ‘turn-off’ a thyristor ? 5

4. (a) Define, briefly explain and compare natural and

forced commutation of thyristors. 10

(b) Compare GTO and general purpose thyristor. Give

typical applications of GTO. 5

Section C

5. (a) How are the choppers classified ? Show the

quadrants of operation of different choppers. Draw

their circuits and briefly explain their working. 10

(b) Explain, with a diagram, how a step-up chopper

works. 5

(3)L-37134 2



6. (a) Explain time-ratio and control limit control strategies

employed in D.C. choppers, with the circuit diagrams

and associated output waveforms. 10

(b) Explain in brief how average voltage across the

load is made more than D.C. supply voltage using

chopper. Derive the expression for the average

voltage. 5

Section D

7. (a) Explain the basic principle of operation of a

cycloconverter with a neat equivalent circuit

diagram. Also, draw and discuss the waveforms

illustrating the operation of the idealized

cycloconverter circuit with loads of various

displacement angles. 12

(b) What are the applications of cycloconverter ? 3

8. (a) Explain the operation of a single-phase bridge type

step-up cycloconverter (resistive load) with neat

sketches. 10

(b) Briefly explain the operation of a single-phase

cycloconverter which accepts 230 V/50 Hz a.c. and

provides output voltage at 16.6 Hz. 5

(3)L-37134 3 ___
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Roll No. .......................... Total Pages : 02

BT-7/M-20 37137
OPTICAL COMMUNICATION

ECE-419N

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. Define acceptance angle, critical angle and numerical

aperture. Derive the relation between them. A step index

fiber has a core and cladding refractive index of 1.50 and

1.46 resp. What is the value of NA and critical angle of

the fiber ? 15

2. Derive wave equation for optical fibers. What is mode

and how are modes created in fiber ? Find the maximum

diameter of a core for a single mode optical fiber operating

at 1.55 µm with n1 = 1.55 and n2 = 1.48. 15

Unit II

3. (a) Explain intrinsic and extrinsic absorption in optical

fiber material. 7

(b) What do you understand by non-linear scattering

loss ? Describe its types with expressions. 8



4. Describe the mechanism of intermodal dispersion in a

multimode step index fiber. Show that the total broadening

of a light pulse Ts due to intermodal dispersion in a

multimode step index fiber may be given by :

Ts = L(NA)2/2nic. Where L is the length of the fiber,

NA is the numerical aperture of the fiber, ni is the core

refractive index and c is the velocity of light in vaccum.

15

Unit III

5. Explain the principle, construction, working of

semiconductor injection laser. 15

6. Explain the working principle of APD. Explain the

detection process in p-n photodiode. Compare this device

with the p-i-n photodiode. 15

Unit IV

7. (a) Explain the amplification process in optical

semiconductor amplifiers. 8

(b) Write a short note on Linear Divider Combiner. 7

8. (a) Compare single hop and multi hop optical networks.

7

(b) Explain the principle of Wavelength Division

Multiplexing. 8

(2)L-37137 2 __



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

BT-7/M-20 37139
SATELLITE COMMUNICATION

ECE-423N

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. State Kepler’s three laws of planetary motion. Explain

their relevance to artificial satellites orbiting the earth. 15

2. The cosmos 1675 satellite has an apogee height of

39342 Km and a Perigee height of 613 Km. Determine

the semi-major axis and the eccentricity of its orbit.

Assume a mean earth radius of 6371 Km. What are the

effects of a non-spherical earth on the oribital mechanics

of a satellite ? 15

Unit II

3. (a) List the different kinds of losses and attenuation

caused due to antenna. 7½

(3)L-37139 1



(b) For a 24 MHz bandwidth transponder and allowing

for a roll off factor of 0.2, what is symbol rate ?

The EIRP of a 240 W transponder is 57 dBW.

Calculate the approximate gain of the antenna.

Suppose if this transponder is switched to 120 W,

what will be the new EIRP, given the same antenna

is used ? 7½

4. (a) Write a short note on Transponders. 7½

(b) What are Napier’s rules ? 7½

Unit III

5. Derive the relation between system noise temperature and

G/T ratio. Also, discuss the major attributes related to

this derivation. 15

6. (a) Why is an uplink frequency higher than the downlink

frequency ? Justify your answer. 7½

(b) Write a note on communication link design

procedure. 7½

Unit IV

7. (a) Briefly discuss VSAT earth station engineering. 7½

(b) Discuss C band and Ku band home TV systems. 7½

(3)L-37139 2



8. Write short notes on any three of the following : 15

(a) Digital DBS

(b) Global positioning system

(c) Satellite mobile systems

(d) DAMA.

(3)L-37139 3 ___



38010/K/489 P. T. O.

Roll No. ......................... Total Pages : 4

BT-8/M-20 38010

WIRELESS & MOBILE COMMUNICATION

Paper–ECE-402-E

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least

one question from each Unit.

UNIT–I

1. (a) Explain in detail Okumura model and Hata

Model. 10

(b) Explain the Clarke’s model for multipath flat

fading channel. 10

2. (a) What are three most important effects of

small-scale multipath propagation ? What is

fading and Doppler spread ? Discuss the types

of services, requirements, spectrum limitations

and noise considerations of wireless

communications. 10

(b) Explain the principle of Cellular Networks and

various types of Handoff techniques. 10

UNIT–II

3. (a) What is meant by Quadrature phase shift keying ?

Write in detail about the transmission and detection

of π/4 OPSK signals with block diagrams. 10



38010/K/489 2

(b) Explain the need for RAKE receivers for a

CDMA based wireless communication system.

Also explain its usage for multipath mitigation

and the soft handoff process in CDMA based

systems. 10

4. (a) Illustrate frequency hopping spread spectrum

and Direct Sequence spread spectrum with

suitable example. 10

(b) If a transmitter produces 50 W of power, express

the transmit power in units of dBM and dBW.

If 50 W is applied to a unity gain antenna with

a 900 MHz carrier frequency, find the received

power in dBM at a free space distance of 100 m

from the antenna. What is (10 km) ? Assume

unity gain for the receiver antenna. 10

UNIT–III

5. (a) Find the signal-to interference ratio for a 7-cell

cluster layout with 120° sectors. Assume path

loss exponent n = 4. 10

(b) Show that the frequency reuse factor for a cellular

system is given by k/S. Where k is the average

number of channels per cell and S is the total

number of channels available to the cellular

service provider ? 10



6. (a) What do you understand by coverage and capacity

in cellular systems ? Explain various possible

techniques to improve coverage and capacity in

cellular systems. 10

(b) Show that if n = 4, a cell can be split into four

smaller cells, each with half the radius and 1/16

of the transmitter power of the original cell. If

extensive measurements show that the path loss

exponent is 3, how should the transmitter power

P be changed in order to split a cell into four

smaller cells ? What impact will this have on

the cellular geometry ? Explain your answer

and provide drawings that show how the new

cells would fit within the original macro cells.

For simplicity use omni-directional antennas.

10

UNIT–IV

7. (a) Classify the forward and reverse logical channels

used in GSM. Also explain the signal exchange

that takes place during call setup using these

channels, between calling subscriber BTS, BSC/

MSC and called subscriber. 10

38010/K/489 3 P. T. O.



(b) Looking at the HLR/VLR database approach used

in GSM–how does this architecture limit the

scalability in terms of users, especially moving

users? 10

8. Explain the following :

(a) Near-far problem in CDMA

(b) IS-95

(c) IMT-2000

(d) UMTS. 20

38010/K/489 4



38011/K/490 P. T. O.

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

BT-8/M-20 38011

RADAR ENGINEERING

Paper–ECE-404E

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) Draw the block diagram of radar. Briefly

describe the working and various applications

of Radar. 10

(b) Derive the simple form of radar range equation

in terms of minimum detectable signal to noise

ratio (S/N)min and explain why (S/N)min is a better

measure of radar detection than the minimum

detectable signal (Smin) ? 10

2. (a) Explain the role and significance of Signal to

noise ratio and Pulse repetition frequency in

Radar. 10

(b) Enlist various propagation effects and losses in

Radar system. Discuss them in detail. 10



38011/K/490 2

UNIT–II

3. (a) Differentiate between FM-CW Radar, CW Radar

and Multiple-frequency CW Radar. 10

(b) Define Delay line canceller. Using block

diagram explain the operation of FM-CW Radar.

Give its merits and applications. 10

4. (a) What are the limitations of MTI performance ?

Explain the working of Pulse Doppler

Radar. 10

(b) Explain the concept and operation of Range-

Gated Doppler Filters. Give its merits also.   10

UNIT–III

5. (a) Compare tracking and search Radar. Using

neat sketch, explain various tracking

mechanisms. 10

(b) Differentiate between Conical-Scan and

Sequential Lobbing. 10

6. Discuss the following :

(a) Range and Acquisition 10

(b) Mono-Pulse Tracking Radar 10



38011/K/490 3

UNIT–IV

7. Discuss the following :

(a) Types of Radar Displays 10

(b) Operation of Radar Receivers 10

8. Briefly describe the following :

(a) Noise figure and Receiver protectors 10

(b) Branch-type and Balanced duplexers 10



38012/K/491 P. T. O.

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

BT-8/M-20 38012

MULTIMEDIA COMMUNICATIONS

Paper–ECE-406E

Option–2

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) Explain any two multimedia networks in

detail. 10

(b) Differentiate between MOD and NMOD. 10

2. Explain the following terms in multimedia

communication : 20

(a) Aspect ratio.

(b) 4:2:2 format.

(c) Quantization interval.

(d) Audio synthesizer.

UNIT–II

3. (a) Code the given string “AAABBCCAAADDAAACDB”

using Huffman coding. Derive the Huffman code

tree. Determine the savings in transmission

bandwidth over normal ASCII coding. 10



38012/K/491 2

(b) Explain various compression principles. 10

4. Differentiate between GIF and TIFF. Explain in detail

the role of DCT and Quantization in JPEG encoder.

Also draw its block diagram. 20

UNIT–III

5. (a) With the help of neat diagrams explain LPC

encoders and decoders. 10

(b) Describe third order predictive DPCM signal

encoder and decoder. 10

6. With the help of block diagrams of P and B frames

in video compression explain motion estimation and

motion compensation. 20

UNIT–IV

7. What is Internet Telephony ? Explain the various

protocols associated with it in detail. 20

8. Write short notes on the following :

(a) Electronic mail message.

(b) DNS. 20



38015/K/492 P. T. O.

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

BT-8/M-20 38015

EMBEDDED SYSTEM DESIGN

Paper–II ECE-424E

Option–I

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) What is an embedded system ? Compare

embedded microcontrollers, external memory

microcontrollers and DSP processors. Explain

different applications of embedded system.    12

(b) What are the features of Harvard and Princeton

architecture ? Discuss their advantages and

disadvantages. 8

2. Discuss the features, applications and examples of

4 bit, 8 bit, 16 bit and 32 bit microcontrollers.   4×5=20

UNIT–II

3. Describe the architecture diagram, core and

peripheral features of PIC16C6X/7X microcontroller.

20



38015/K/492 2

4. Write the meaning, result and status flag affected of

the following instructions. Give an example of each

instruction : 5×4=20

(a) bsf

(b) incf

(c) iorwf

(d) rrf

(e) call.

UNIT–III

5. (a) Explain functioning of TMR0, TMR1 and TMR2

timers. 15

(b) List the devices that support the I2C and

SPI. Discuss the applications of I2C and SPI

devices. 5

6. (a) Describe the operation of SPI “master” mode

with interfacing and timing diagram. 10

(b) Discuss the data handling circuitry, initialization

and use of UART. 10

UNIT–IV

7. Write assembly language program for : 7,6,7

(a) Arithmetic operation

(b) Bit addressing

(c) Timer interrupt.

8. Describe operation and interfacing of ultrasonic

distance measuring system and temperature sensor

system with microcontroller. 10,10



38018/K/494 P. T. O.

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

BT-8/M-20 38018

TRANSDUCER AND THEIR APPLICATIONS

Paper–ECE-430E

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. Discuss the properties of a material used for

Piezoelectric transducers. Also, discuss in detail

the construction, working and applications of

Photoelectric transducers. 20

2. (a) Define a Transducer. Discuss the basic

requirements of a Transducer.

(b) Differentiate between active and passive

transducers. 20

UNIT–II

3. Differentiate between Optical pyrometer and

radiation pyrometers. Draw appropriate diagrams

to support your answer. 20



38018/K/494 2

4. (a) Find the Seebeck voltage for a thermocouple

with proportionality constant of 40µV/°C, if the

junction temperatures are 40°C and 80°C. 10

(b) What are Manometers ? Define the terms Force

constant and Pressure constant relative to an

elastic pressure diaphragm. 10

UNIT–III

5. Write short notes on the following :

(a) Capacitive transducers.

(b) Strain gauge transducers. 20

6. Descr ibe  the  working of  a  Photoelectr ic

tachometer with a neat diagram. Describe its

construction details also. 20

UNIT–IV

7. (a) Define Torque. Explain in detail absorption type

dynamometers. 10

(b) Discuss the method of working of a Torsion meter

in detail with necessary diagrams. 10

8. How a LVDT can be used for the measurement of

Force ? Why LVDT, though being a transformer is

called as a Transducer ? Justify your answer. 20



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

BT-8/M-20 38139

WIRELESS AND MOBILE COMMUNICATION

Paper–ECE-402N

Option–I

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit. All questions carry

equal marks.

UNIT–I

1. (a) Explain the evolution of mobile radio

communication.

(b) Write short notes on paging system and Cordless

telephone. 15

2. Write short notes on second generation cellular

networks and third generation wireless networks.

15

UNIT–II

3. Explain basic cellular systems with their performance

criteria. 15

4. What do you understand by frequency reuse? Also

explain various channel assignments strategies. 15

38139/K/1008 P. T. O.



UNIT–III

5. What do you understand by multiple access techniques

for wireless communication? Explain various multiple

access techniques for wireless communication. 15

6. Write short note on packet ratio and capacity of a

cellular system. 15

UNIT–IV

7. Write short note on GSM, IS-95 wireless standards.

15

8. Write short notes on Call control, Mobility

Management and location tracing. 15

38139/K/1008 2



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

BT-8/M-20 38140

MICROWAVE ENGINEERING

Paper–ECE-404N

Option–I

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) A rectangular air filled copper waveguide with

dimensions 0.9 inch × 0.4 inch cross section and

12 inch length is operated in the dominant mode

at 9.2 GHz. Determine :

(i) cut of frequency

(ii) guided wavelength

(iii) phase velocity

(iv) characteristic impedance. 4×2=8

(b) Define the Quality factor. Derive relationship

between loaded and unloaded quality factors. 7

2. Explain the following :

(a) Insertion Loss Measurements.

38140/K/1009 P. T. O.



(b) RF Substitution method for Attenuation

measurements. 7+8=15

UNIT–II

3. (a) Explain, how inter-electrode capacitance affects

the performance of conventional vacuum tubes

at high frequency. 7

(b) Explain the working of Multicavity Klystron and

derive expressions for beam current density. 8

4. (a) Derive the equation of Hull cut off voltage for

cylindrical magnetron. 9

(b) A helix travelling wave tube is operated with a

beam current of 30 mA, beam voltages of 3kV,

circuit length is 50, frequency of operation is 10

GHz and characteristics impedance of 10Ω.

Find :

(i) the gain parameter

(ii) the output power gain

(iii) four propagation constants. 3×2=6

UNIT–III

5. (a) Prove that the three ports of a lossless passive

Tee junction, when reciprocal in nature cannot

be matched simultaneously. 7

(b) The S-parameters of a two port network are

S
11

 = 0.26 – j0.16, S
12

 = S
21

 = 0.42 and S
22

 = 0.36 –

j 0.57. Calculate insertion loss, transmission loss,

reflection loss and return loss. 4×2=8

38140/K/1009 2



6. (a) Explain the working of a precision variable

attenuator and derive its S-matrix. 8

(b) Explain the working of a H-plane Tee and derive

its S-matrix with numerical values by assuming

that the port 3(side arm) is perfectly matched.

7

UNIT–IV

7. (a) An IMPATT diode operates with carrier drift

velocity (Vs) of 1.5 × 107 cm/s, length of drift

region (L) is 8µm, maximum operating current

(I
max

) equals to 180 mA, maximum operating

voltage (V
max

) = 90 Volts and efficiency is 10%.

Calculate :

(i) the maximum CW output power in watts

(ii) the frequency of output power in GHz.

2×4=8

(b) Explain Manley Rowe power relation in context

to parametric amplifier. 7

8. (a) Explain the working of BARITT diode with its

constructional details. 8

(b) Explain high field domain formation in GUNN

diode. 7

38140/K/1009 3
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BT-8/M-20 38144

TRANSDUCERS AND ITS APPLICATIONS

Paper–ECE-420-N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit. All questions carry

equal marks.

UNIT–I

1. What is Transducer? What are its basic requirements?

List the advantages of electrical transducers over

other type of transducers. Explain two active and

two passive transducers. 1+4+3+7

2. What the Hall effect? With the help of suitable

diagram, explain the construction, working principle,

advantages and disadvantages of Hall effect angular

displacement transducers. 15

UNIT–II

3. Explain basic principle of Thermistors as temperature

transducer. Discuss resistance-temperature and

current-time characteristics of Thermistors. 8+7

38144/K/1010 P. T. O.



4. (a) Explain the construction of a U-tube manometer

and explain, how it can be used for measurement

of absolute, gauge and differential pressures.

Describe the different sources of errors and how

corrections can be applied to minimize these

errors. 5+5

(b) Explain the working principle thermal

conductivity and ionization vacuum gauges. 5

UNIT–III

5. (a) What the Hall effect? Explain the construction,

working principle, advantages and disadvantages

of Hall effect angular displacement transducers.

1+10

(b) Explain the working of Electromagnetic

Tachometer generators. 4

6. (a) What are the common principles used in linear

electrical displacement transducer. Discuss the

working principle of potentiometric type

displacement transducer. Also explain, why

sensitivity and linearity are two conflicting

parameters in a resistance potential divider. 7

(b) Explain the working of photoelectric, variable-

reluctance and impulse Tachometers. 8

38144/K/1010 2
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UNIT–IV

7. Explain the construction, working principle,

advantages and disadvantages of following with neat

sketches : 5+5+5

(a) Column type load cell.

(b) Piezoelectric load cell.

(c) LVDT type force transducer.

8. (a) How a torque can be measurement by Strain-

gage torque meter. Mention the formula used.

8

(b) Describe a method of measuring torque by digital

method with help of suitable diagram. Is the

method superior to other methods for

measurement of torque? 7
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BT-8/M-20 38145

RADAR ENGINEERING

Paper–ECE-422-N

Option-I

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit. All questions carry

equal marks.

UNIT–I

1. What do you understand by Radar? What are its

applications? Explain its working operation with the

help of a Block diagram. 15

2. (a) Derive simple form of Radar equation. Comment

to minimum detectable signal. 10

(b) What are propagation effects in Radar? 5

UNIT–II

3. What is Doppler effect? Differentiate between CW

and FM-CW radars. 15

4. What is MTI Radar? What are limitations of MTI

performance? Explain MTI from a moving platform.

15
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UNIT–III

5. What do you mean by Tracking? Explain two popular

types of tracking used in Radar operation. 15

6. Explain monopulse tracking Radar in detail. 15

UNIT–IV

7. (a) Define Noise figure? Describe its use in Radar

receivers. 10

(b) Explain Radar displays. 5

8. Explain radar duplexers and receiver protectors in

detail. 15

38145/K/1011 2
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BT-8/M-20 38232

MODERN TRENDS IN COMMUNICATION

Paper–EEN-402-N

Time Allowed : 3 Hours] [Maximum Marks : 75

Note : Attempt five questions in all, selecting at least

one question from each Unit. All questions carry

equal marks.

UNIT–I

1. What do you meant by ‘Error’’ and Error detection

techniques? With suitable example explain Parity

Checking, Checksum and Cyclic Redundancy Check

error detection techniques. 15

2. With suitable representation, explain the following :

(i) ASK

(ii) BPSK

(iii) BFSK

(iv) QPSK. 15

UNIT–II

3. What is a Satellite? Why we need it? With suitable

representation, discuss on major components and

explain working of a Satellite in detais. 15

38232/K/1047 P. T. O.



4. How do we calculate the budget for satellite

communication? With suitable representation discuss,

how the free space path loss effects the communication.

15

UNIT–III

5. What is the principle behind fiber optic communication?

Enlist its benefits and limitations. With suitable

representation explain types of Fiber optics. 15

6. What is dispersion? Explain with suitable diagram.

What are the effects of dispersion? Explain Material

and Total dispersion. 15

UNIT–IV

7. With suitable diagram, explain the functioning of

Semiconductor Laser Diode, PN Diode and PIN Diode.

15

8. Write short notes on the following :

(a) Fiber Optics Communication Block diagram.

(b) Connectors and Splices. 15

38232/K/1047 2
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Roll No. .......................... Total Pages : 04

BT-4/M-20 34097
NUMERICAL ANALYSIS

AS-206N (Opt. I)

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. (a) Find the real root of the equation cos 0xxe x  ,

using Bisection method. 7.5

(b) Compute the real root of the equation

10log 1.2 0x x   , by Newton-Raphson method.7.5

2. (a) Compute all the eigen values and the corresponding

eigen vectors of the matrix 

25 1 2

A 1 3 0

2 0 4

 
   
  

, using

Jacobi’s method. 7.5

(b) Solve the equation :

3 28 17 10 0x x x   

using Graeffe root squaring method. 7.5



Unit II

3. Use Gauss-Jordan and Gauss-Seidel methods to solve the

following system :

10x – 2y – z – w = 3

–2x + 10y – z – w = 15

–x – y + 10z – 2w = 27

–x – y – 2z – 10w = –9

Also verify that Gauss-Seidel scheme converges twice as

fast as Gauss-Jacobi scheme. 15

4. (a) Solve the following system of equations using the

Relaxation method : 7.5

3x + 9y – 2z = 0

4x + 2y + 13z = 24

4x – 4y + 3z = –8

(b) By Choleski method, find the inverse of the matrix

1 1 1

1 2 4

1 2 2

 
  
  

. 7.5

(2)L-34097 2



Unit III

5. (a) Define the forward difference operator , the

backward difference operator , the central

difference operator  and the averaging operator µ.

Prove that : 7.5

(i)
2

2 21 1
2


    

(ii)
2 21 1

1
2 4

      

(b) Find the unique interpolating polynomial of degree

2 or less for the function ( )f x  such that (1) 1f  ,

(3) 27f  , (4) 64f  , using Lagrange's

interpolation concept. Hence, estimate the value of

(1.5)f . 7.5

6. (a) From the function tabulated below, find the

maximum and minimum value of y(x) : 7.5

x : 0.60 0.65 0.70 0.75

y(x) : 0.6221 0.6155 0.6138 0.6170

(b) Evaluate 
21

0

xe dx
 , by using Simpson's 1/3 and

Simpson's 3/8 rule, and compare the results with

the exact value of the integral. 7.5

(2)L-34097 3



Unit IV

7. (a) Using Euler's method, find an approximate value of

y corresponding to x = 1.6, given the equation

2dy y
y

dx x
   with y(1) = 1. 7.5

(b) Using Runge-Kutta method of forth order, find an

approximate value of y(0.2) in the steps of 0.1, for

the initial value problem  , 0 1
dy

x y y
dx

   .7.5

8. Find the least square polynomial approximation of degree

2 to the data : 15

x : 0 1 2 3 4

y : –4 –1 4 11 20

(2)L-34097 4 __
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BT-4/M-20 34067
MATHEMATICS-III

MATH-201-E

Time : Three Hours] [Maximum Marks : 100

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

question from each Unit. All questions carry equal

marks.

Unit I

1. (a) If ( ) cosf x x , expand ( )f x  as a Fourier series

in the interval  ,  . 10

(b) Obtain the Fourier expansion of x sinx as a cosine

series in (0, ). Hence show that : 10

1 1 1 2
........

1.3 3.5 5.7 4


     .

2. (a) Find the Fourier cosine transform of 
2xe . 10

(b) Use Parseval's identities, prove that : 10

 

2

20 2 4
1

t
dt

t

 



 .



Unit II

3. (a) Find the regular function whose imaginary parts is

 sin cosxe x y y y  . 10

(b) If ( )f z  is regular function of z, prove that : 10

   
2 2

2 2

2 2
4f z f z

x y

  
     

4. (a) If    cos cos sini r i     , prove that : 10

 
 

2 sin

sin
e   


 

(b) If log tan
4 2

u
  

  
 

, prove that : 10

(i) tanh tan
2 2

u 


(ii) log tan
4 2

iu
i

 
    

 

Unit III

5. (a) If 
1 1

P(A) , P(B)
4 3

   and  
1

P A B
2

  , evaluate :

(i) P(A/B)

(ii) P(B/A)

(iii) P(A B ) 10

(2)L-34067 2



(b) The contents of three urns are : 1 white, 2 red, 3

green balls; 2 white, 1 red, 1 green balls and 4

white, 5 red, 3 green balls. Two balls are drawn

from an urn chosen at random. These are found to

be one white and one green. Find the probability

that the balls so drawn came from the third urn.

10

6. (a) If the probability that a new born child is a male is

0.6, find the probability that in a family of 5 children

there are exactly 3 boys. 10

(b) Explain the main properties of Normal distribution.

10

Unit IV

7. (a) Use graphical method, solve the following Linear

Programming problem : 10

Maximize Z = 2x1 + 3x2

Subject to :

x1 – 3x2  2

x1 + x2  4

(2)L-34067 3
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x1, x2  0

(b) Find all the basic solutions of the following system

of equations identifying in each case the basic and

non-basic variables : 10

2x1 + x2 + 4x3  11

3x1 + x2 + 5x3  14

8. Using dual Simplex method, solve the following

problem : 20

Maximize Z = 2x1 + 2x2 + 4x3

Subject to :

2x1 + 3x2 + 5x3  2

3x1 + x2 + 7x3  3

x1 + 4x2 + 6x3  5

x1, x2, x3  0



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

BT-4/M-20 34070
BASICS OF ECONOMICS AND

MANAGEMENT

HUM-201E

Time : Three Hours] [Maximum Marks : 100

Note : Attempt any Five questions.

1. Discuss the Law of Variable Proportions.

2. Discuss the various concepts of cost curves. How do they

differ in short-run and long-run ?

3. “Management is a science like Physics or Chemistry.” Do

you agree with this statement ? Give reasons in support

of your answer.

4. Define Management. Discuss the principles of management

in brief.

5. Explain and differentiate the term strategy and policy.

(3)L-34070 1



6. Define Centralisation and discuss its merits and demerits.

7. Define Recruitment. What are the types of internal sources

of recruitment ? Evaluate them.

8. Explain PERT with example. Also explain its advantages

and limitations.

(3)L-34070 2 ___
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BT-4/M-20 34091
MATHEMATICS-III

AS-201N

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) Obtain a Fourier series to represent e–ax from

x = –  to x = . 7½

(b) Obtain the half-range sine series for ex in

0 < x < 1. 7½

2. (a) Find the Fourier cosine transform of 
2xe . 7½

(b) State and prove convolution theorem for Fourier

Transforms. 7½

Unit II

3. (a) If log tan ;
4 2

u
  

  
 

 then prove that :

(3)L-34091 1



(i) tanh tan
2 2

u 


(ii) cosh secu   . 7½

(b) Separate  1sin cos sini    into real and imaginary

parts, where  is a positive acute angle. 7½

4. (a) Show that the function ( )f z xy , is not analytic

at the origin, even though Cauchy-Riemann

equations are satisfied thereat. 7½

(b) If f(z) is a regular function of z, prove that : 7½

2 2
2 2

2 2
( ) 4 ( )f z f z

x y

  
     

Unit III

5. (a) The contents of three urns are 1 white, 2 red,

3 green balls; 2 white, 1 red, 1 green balls and

4 white, 5 red, 3 green balls. Two balls are drawn

from an urn chosen at random. These are found to

be one white and one green. Find the probability

that the balls so drawn came from the third urn. 7½

(b) Fit a binomial distribution to the following frequency

distribution : 7½

x : 0 1 2 3 4 5 6

f : 13 25 52 58 32 16 4

(3)L-34091 2



6. (a) In a normal distribution, 31% of the items are

under 45 and 8% are over 64. Find the mean and

S.D. of the distribution. 7½

(b) A random variable x has the following probability

function :

x : –2 –1 0 1 2 3

f (x) : 0.1 k 0.2 2k 0.3 k

Find k, mean, variance and S.D. 7½

Unit IV

8. Using simplex method, solve the following linear

programming problem :

Minimize Z = x1 – 3x2 + 2x3

Subject to constraints

3x1 – x2 + 2x3 < 7

– 2x1 + 4x2 < 12

– 4x1 + 3x2 + 8x3 < 10

x1, x2, x3 > 0. 15

9. Using dual simplex method, solve the following LPP :

Maximize Z = – 3x1 – x2

Subject to

x1 + x2 > 1

2x1 + 3x2 > 2

x1, x2 > 0. 15

(3)L-34091 3 ___
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BT-4/M-20 34103
FUNDAMENTALS OF MANAGEMENT

HS-201N

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. Explain the Human Relations Movement. Highlight the

major contributors, priciples and functions of Human

Relations School of management. Also highlight its

relevance in the present time.

2. Attempt the following :

(a) Elaborate the contingency approach to management.

Brief its key managerial implications.

(b) Why is management described as an art and a

science ? Justify.

(3)L-34103 1



Unit II

3. Define Delegation of Authority. Is it different from

Decentralisation ? Identify the factors or circumstances,

which favour Delegation of Authority approach.

4. Define Organisational Structure. Is it different from

Organisational Design ? Throw light on major types of

Organisational Structure, which are widely recognised in

the corporate sector.

Unit III

5. What is Training Needs Identification ? Why is this

considered as an important step of training process ?

Discuss the methods though which training needs

assessment can be performed.

6. Describe the following theories along with their practical

implications :

(a) Two factor theory/Motivation-Hygiene theory

(b) Management Grid Theory.

(3)L-34103 2



Unit IV

7. Why the concept of Corporate Social Responsibility has

been gaining importance day by day ? Mention arguments

in favour of CSR as well as against it.

8. Elaborate the concept of MIS. Discuss its key functions.

What are the advantages of MIS to a firm using it ?

Highlight some of new trends/developments in MIS.

(3)L-34103 3 ___
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BT-4/M-20 34114
MATHEMATICS-III

AS-201N (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) Find the Fourier series of the function given by : 7½

0 0
( )

0

x
f x

x

  
 

   

(b) Develope sin
x

l

 
 
 

 in half-range cosine series in

the range 0 < x < l. 7½

2. (a) Find the Fourier sine transform of 
axe

x



. 7½

(b) Using Parseval's identity, prove that : 7½

 
 9

20

sin 3
. 1

189

t
dt e

t t

 
 






Unit II

3. Use the simple method to solve the following LP problem :

Maximize z = 3x1 + 5x2 + 4x3

subject to :

2x1 + 3x2  8

2x2 + 5x3  10

3x1 + 2x2 + 4x3  15

x1, x2, x3  0. 15

4. (a) Using Graphical method : 7½

Maximize z = –3x1 – x2

subject to :

x1 + x2  1

2x1 + 3x2  2

x1, x2  0

(b) Explain the following terms : 2½×3

(i) Feasible Solution

(ii) Convex Region

(iii) Unbounded Solutions.

(2)L-34114 2



Unit III

5. (a) If log tan
4 2

u
  

  
 

, then prove that : 7½

(i) tanh tan
2 2

u 


(ii) cosh secu  

(b) Prove that 2 2 2 2 3u x y xy x y      is harmonic.

Find a function v such that ( )f z u iv   is analytic.

Also express ( )f z  in terms of z. 7½

6. (a) Evaluate : 7½

  

2 2

C

sin cos

1 2

z z

z z

  

  dz,

where C is the circle 3z  .

(b) Evaluate :

 2

C
3y x x i dz 

where C is the straight line from z = 0 to

z = 1 + i. 7½

Unit IV

7. (a) Three urns contain 6 red, 4 black; 4 red, 6 black

and 5 red, 5 black balls respectively. One of the

(2)L-34114 3



urns is selected at random and a ball is drawn from

it. If the ball drawns is red, find the probability that

it is drawn from the first urn. 7½

(b) In a normal distribution, 35% of the items are

under 40 and 10% are over 60. Find the mean and

standard deviation of the distribution. 7½

8. (a) A random variable X has the following probability

distribution :

x : –3 –2 –1 0 1

P(x) : 0.2 k 0.3 3k 0.1

Find the value of k and calculate mean and variance.

7½

(b) In 800 families with 5 children each, how many

families would be expected to have (i) 2 boys and

3 girls (ii) at the most two girls ? (Assume

probabilities for boys and girls to be equal). 7½

(2)L-34114 4 __
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BT-4/M-20 34120
MATHEMATICS-III

AS-201N

Time : Three Hours] [Maximum Marks : 75

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

question from each Unit.

Unit I

1. (a) Find the Fourier series for the function for :

 

0 1
( )

2 1 2

x x
f x

x x

  
 

   

and deduce that 
2

2 2 2

1 1 1
......

81 3 5


     . 7½

(b) Express ( )f x x  as a half-range cosine series in

0 < x < 2. 7½

2. (a) Find the Fourier cosine transform of 2

1
( )

1
f x

x



.

Hence derive Fourier sine transform of

2
( )

1

x
x

x
 


. 7½



(b) Using Parseval's identity, show that : 7½

 

2

20 2 4
1

t
dt

t

 





Unit II

3. (a) Solve : 7½

 3 cot 3p q z y x    ,

where ,
z z

p q
x y

 
 
 

.

(b) Solve : 7½

3 3 3 3
2

3 2 2 3
4 5 2 x yz z z z

e
x x y x y y

   
   

     

4. Solve the following linear programming problem by

simplex method : 15

Maximize Z = 5x1 + 3x2

Subject to :

x1 + x2  2

5x1 + 2x2  10

3x1 + 8x2  12

x1, x2  0

(2)L-34120 2



Unit III

5. (a) If    cos cos sini r i     , prove that : 7½

 
 

2 sin

sin
e   


 

(b) Find the analytic function, whose real part is : 7½

sin 2

cosh 2 cos 2

x

y x

6. (a) Find the Laurent's expansion of 
 

2

3
1

ze

z 
 about the

singularity z = 1. 7½

(b) Evaluate, using Cauchy's integral formula

 

2

4
C

ze
dz

z i
 , where C is the circle 3z  . 7½

Unit IV

7. (a) A can hit a target 3 times in 5 shots, B can hit 2

times in 5 shots and C can 3 times in 4 shots. They

fire a volley. What is the probability that (i) Two

shots hit (ii) At least two shots hit. 7½
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(b) A random variable X has the following probability

function :

2 2 2

0 1 2 3 4 5 6 7

P( ) 0 2 2 3 2 7

x

x k k k k k k k k

Find :

(i) k

(ii) Evaluate P(X < 6), P(X  6)

(iii) P(0 < X < 5). 7½

8. (a) The probability that a pen manufactured by a

company will be defective is 
1

10
. If 12 such pens

manufactured, find the probability that :

(i) Exactly two will be defective

(ii) at least two will be defective.

(iii) None will be defective. 10

(b) If A and B be two events with 
1

P(A)
2

 , 
1

P(B)
3



and 
1

P(A B)
4

  . Find (i) P(A'|B') (ii) P(A  B).

5

(2)L-34120 4 __


