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M. Sc. (NEP-2020) EXAMINATION, 2026

(Second Semester)

PHYSICS

Electronics–II

Time : 3 Hours] [Maximum Marks : 70

Before answering the question-paper, candidates must
ensure that they have been supplied with correct and
complete question-paper. No complaint, in this regard
will be entertained after the examination.

Note : Attempt Five questions in all, selecting one

question from each Unit. Q. No. 1 is

compulsory. Support your answers with

appropriate diagrams and derivations where

necessary. All questions carry equal marks.

Unit I  I)

2. (a) Design a digital comparator for two
2-bit binary numbers and provide its truth
table. 8

(b) Explain the working of an encoder with a
suitable example. 6

3. (a) Discuss the operation of a parity checker
and its applications in digital systems. 7

(b) Explain how NOR gates can be used to
implement basic logic functions with
diagrams. 7

NOR
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1

(Compulsory Question)

1. Answer the following : 4×3½=14

(a) Simplify the Boolean expression

A (B + C) + ABC  using De Morgan’ss

theorems and implement it using NOR

gates only.

(b) Calculate the maximum clock frequency

for a 4-bit shift register using D flip-

flops, given a setup time of 8 ns and

propagation delay of 12 ns per flip-flop.

(c) For a PPM system with a pulse width of

10 s and a signal bandwidth of 5 kHz,

estimate the maximum number of pulses

per second.

(d) Calculate the sheet resistance of an n-
type silicon resistor with a doping
concentration of 1017 cm3, thickness of
2m, and electron mobility of 1200 cm2/
Vs.

A (B + C) + ABC
NOR

ns
ns D

s 5 kHz
PPM

1017 cm–3 m
cm2/V.s

n
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Unit II  II)

4. (a) Describe the operation of a clocked SR
flip-flop and the role of preset and clear
inputs. 8

SR

(b) Compare serial-in, serial-out and parallel-
in, parallel-out shift registers. 6

5. (a) Design a 4-bit right shift register using
JK flip-flops and explain its operation. 8

JK

(b) Discuss the advantages of using MOSFET-
based NAND gates over transistor-based
gates. 6

MOSFET NAND
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Unit III  III)

6. (a) Calculate the efficiency of an AM
modulated class C amplifier with a
modulation index of 0.5 and carrier power
of 200 W. 8

W
AM C

(b) Explain the principle of velocity
modulation in a two-cavity klystron. 6

7. (a) Discuss the process of linear
demodulation of AM waves with a block
diagram. 7

AM 

(b) Explain the differences between PCM and
other pulse modulation techniques. 7

PCM

Unit IV  IV)

8. (a) Explain the complete process of
photolithography in IC fabrication with a
diagram. 8

IC

(b) Discuss the fabrication of monolithic
diodes in integrated circuits. 6

9. (a) Compare the processes of crystal growth
and epitaxial growth in semiconductor
device fabrication. 7

(b) Describe the construction and role of
integrated capacitors in ICs. 7

ICs
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