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BACHELOR OF SCIENCE (B.Sc.)
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June, 2021

PHYSICS
PHE-10 : ELECTRICAL CIRCUITS AND ELECTRONICS

Time : 2 hours Maximum Marks : 50

Note: All questions are compulsory. However, internal

choices are given. Use of calculator is allowed.

Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) Write the expression for V; in the following

circuit.

Vi
<>
VvV

R1

® D e

(b) Write any two processes responsible for
charge carrier transport in semiconductors.
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(c)

(d)

(e)

®

(g
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A multistage amplifier consists of three
stages. The voltage gains of the stages are

30, 40 and 50. What will be the overall gain

of the amplifier ?
Fill in the blanks :

In an op-amp IC 741, the input pins are

numbered and while

output pin is numbered

Write the decimal equivalent of 1365 hex
number.

Are the following characteristics of LM 380 True
or False :

(i) It can work on a wide range of supply
voltage from 5 to 22 V.

(i) It has internally fixed gain of 100.

Draw the symbol of logic gate for truth table

given below and write its name.

A B Y

1 1 0

0 0 1

1 0 0

0 1 0
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2. Attempt any two parts : 2x5=10
(a) State and prove Thevenin’s theorem. 5

(b) For the circuit given below, find the resonant
frequency and Q-factor of the circuit. Will
the value of Q be different if applied voltage

changes from 20 Vto 25V ? 2+2+1
0-2 H 50 10 ll*F
A0 VWY ||
)
20V

(c) Draw the circuit diagram of a common
emitter configuration of npn-BJT. Plot its

input and output characteristic curves. 2+1+2

3. Attempt any two parts : 2x5=10

(a) Define h-parameters of a four terminal black
box in terms of partial derivatives of
currents and voltages. Write the expression
of current gain for a CE amplifier in terms of
h-parameters. 4+1

(b) Draw the block diagram of a basic Wien
Bridge Oscillator using identical resistors of
220 kQ and capacitors of 250 pF. Calculate
its frequency of oscillations. 3+2

PHE-10 3 P.T.O.



(c)

Define Ripple Factor and Rectification
Efficiency of a rectifier. Explain the working
of a capacitance filter used with a full wave

rectifier. 243

4. Attempt any two parts : 2x5=10

(a)

(b)

(c)
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(i) Give values of the following

characteristics of an ideal op-amp :

Voltage gain, Input resistance, Output
resistance, CMRR, Slew Rate and Band
width.

(i) Draw the circuit of voltage level

detector using an op-amp. 3+2

Draw the circuit diagram of a basic
integrator using op-amp 741. Plot outputs of
the integrator if the inputs are

(i) Sine wave, and

(i1) Square wave. 3+2

Draw the circuit of an audio power amplifier

with variable gain up to 50 using IC LM 380. &5



5. Attempt any two parts : 2x5=10

(a) (1) Draw the circuits for realisation of
AND gate using diodes and NOT gate

using a transistor.
(11)) Write the truth table for
Y=AB+A(B +0C). 3+2

(b) A 5-bit DAC produces an 11 mV output for a
digital input of 10110. What will V_, be for
a digital input of 11100 ? 5

(c) With the help of a diagram, explain the

functioning of a basic function generator. 5
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gy & I 375

(i) 98 59 22 V I dicedr Ik * foeqa
E H HH HEhAT @ |

(i) SEh! e TR Afed 1007 |

(®) Trafafga gemm arft & foe @ a6 T =

T forfaw 3tk @t e difem |
A| B | Y
1 1 0
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5. Tl g W <l & hifoT 2x5=10
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