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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

June, 2024

PHE-10 : ELECTRICAL CIRCUITS AND
ELECTRONICS

Time : 2 Hours Maximum Marks : 50

Note : (i) All questions are compulsory; however,

internal choices are given.
(it) Use of a calculator is allowed.

(iti) Symbols have their usual meanings.

1. Attempt any five parts : 5x2 =10

(a) Form factor of a rectifier is 1.57. Find its

ripple factor.

(b) Draw circuit symbol of a p-n-p transistor.
What does the arrow on its emitter arm

indicate ?
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(¢) Calculate the frequency of oscillation of a
Wien Bridge oscillator with 10 kQ resistor
and 4.7 nF capacitor in its bridge circuit.

(d) What is the position of operating point in
the operating curve of a class A amplifier ?
Why is this position chosen ?

(e) An IC has a number code CA741CP. What
do number 741 and letter P indicate in
this ?

(f) In for an ideal op-amp what are the values
of slew rate and input offset voltage ?

(g) Write down the octal equivalent of
110001100152.

(h) Draw truth table of an AND gate if its
output is inverted.

Attempt any two parts : 2x5=10

(a) State and prove Norton’s theorem. 2+3

(b) In a circuit consisting of 1 kQ resistor
connected in series with 50 mH coil, a 20 V
r.m.s., 20 kHz signal is applied. Calculate
the impedance Z, current I, VR and V. 5

(¢c) Draw circuit of a common emitter

configuration of n-p-n transistor and plot

its input and output characteristic curves.

2+1+2
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3. Attempt any two parts : 2x5=10

4.

(a) Draw the circuit of a two-stages
transformer coupled transistor amplifier

and explain its advantages. 3+2

(b) Draw the circuit a Colpitt’s oscillator and
explain its working. Write the expression

for its frequency. 2+2+1

(c) Draw the circuit of a centre-tap full wave

rectifier and explain its working. 2+3

Attempt any fwo parts : 2x5=10

(a) Draw 8-pin metal can top view of op-amp.
Explain the following characteristics :

2+2+1

(i) CMRR
(i1) Output offset voltage

(b) Draw the circuit of a basic differentiator
using op-amp. 741C. Plot the output
waveforms when inputs to basic
differentiator are (1) square wave and
(11) sine wave. 3+1+1

(¢) Using an IC LM 317, design on adjustable
voltage regulator for an output voltage of
10to 15 V. 5
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5. Attempt any two parts : 2x5=10

(a)

(b)

(©

Draw a circuit diagram for realization of
Boolean expression : 3+2

Y =AC+AB(B+C)
Also show that its MSP expression is :
Y =AC+BC

A computer X has memory 1 M x 8 and
computer Y has memory 500 K x 16. What
are the word sizes of the memories of the
two computers ? Which of the two
computers can store more bits ? 5

Explain the two modes of operation of a
dual trace oscilloscope. Which mode 1is
preferred for low frequency signals ? 2+2+1
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