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BACHELOR OF SCIENCE (B.Sc.)
Term-End Examination

June, 2022

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) Draw the voltage — current characteristics of

ideal and practical voltage sources.

(b) Express the transistor parameters o and 3

in terms of currents Ip, I and Ij.

(c) What is the gain of a cascade amplifier in dB
when two stages of voltage gain 100 each are

cascaded ?
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(d) What are the Peak Inverse Voltages (PIV) of
the diodes in (i) a bridge rectifier, and (ii) a
full wave rectifier using centre tapped

transformer ?

(e) What are the values of voltage gain and slew

rate of an ideal op-amp ?

(f)  Should the dc voltage supplied to a voltage
regulator IC be very large to give it too much
headroom ? Why ?

(g) Convert hexadecimal number AC37y into
binary code.
(h) The smallest change in a 3-bit DAC is

0-25 V. What is the analog output voltage for
digital input 110 ?

2. Attempt any two parts : 2%x5=10
(a) State and prove Thevenin’s theorem. 1+4

(b) Design T and m section low pass filters
having cut-off frequency of 1 kHz to operate

with a terminated load resistance of 1 kQ. 5

(¢) Discuss the charge transport in a
semiconductor under different electric field

conditions. 5
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3. Attempt any two parts : 2x5=10

(a)

(b)

(c)

Draw the circuit diagram of universal bias of
an n-p-n transistor in CE configuration.
Explain how this circuit provides stability in

case of change in the value of p. 243

State the Barkhausen criterion of sustained
oscillations. In a Wein bridge oscillator
Rl = R2 = 100 kQ and Cl = Cz = 220 pF

Calculate the frequency of oscillations. 243

Explain with suitable waveforms the action

of capacitance filter. 5

4. Attempt any two parts : 2%x5=10

(a)

(b)

(c)
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What is a common mode rejection ratio of an

op-amp ? Explain its significance. 243

Design an inverting adder (with 3 inputs)
using op-amp to satisfy the following output
relation : 5

VO = — (2V1 + 3V2 + V3)

Draw the pinout or block diagram of
IC LM380. What is this IC used for ? Write

any four of its characteristics. 2+1+2
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5. Attempt any two parts : 2x5=10

(a)

(b)

(c)
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Draw the circuit diagram and explain the
working of AND gate realized by using two
diodes. 243

Write the truth table of a half adder. Write
the expressions for its sum and carry. Draw

the half adder circuit using logic gates. 2+1+2

Draw the cross-sectional diagram showing
major components of a cathode ray tube

(CRT). 5
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