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

December, 2014

PHYSICS
PHE-10 : ELECTRICAL CIRCUITS AND
ELECTRONICS

Time : 2 hours Maximum Marks : 50

Note: All questions are compulsory. Use of log tables
and non-programmable calculators is allowed.

Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10
(a) State the superposition theorem.

(b) Which are the widely used semiconductors in

Electronics Industry ?
(¢) Define slew rate of an op-amp.

(d) What is the difference between RS and JK
flip-flop ? Which flip-flop is available in
IC-form ?

(e) Convert (11010101), to decimal equivalent.
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(f) Explain the difference between a normal
rectifier and zener diode on the basis of their
construction.

(g Why is the output voltage of an inductor
filter circuit less than that of a capacitor
filter circuit ?

2. Attempt any fwo parts :

(a) For the circuit given below, determine the
value of load impedance for which the source
delivers maximum power to the load at
50 Hz. Calculate the component values of
this Z;.. 2+3

Zg

30+730Q l

60v() z,
|

(b) What are the two main mechanisms of

charge transport in semiconductors ?
Explain the variation of current density with
electric field when it is low, high and very
high. 243

(¢) Design a high pass filter having a cut-off
frequency of 2 kHz with a load resistance
of 400 Q. Draw the circuit diagram for
T-section. 4+1
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3. Attempt any #fwo parts :

(a)

(b)

(e

Explain with the help of output
characteristics of a transistor, how the
variation in base current affects collector

current variations. Assume the base current

'to be sinusoidal. \ 5

What are the conditions under which a
circuit works as an oscillator ? Draw the
circuit diagram of Colpitt’s oscillator using

transistor. 2+3

Calculate the ripple factor and rectification

efficiency of a full wave rectifier. 2+3

4. Attempt any tfwo parts :

(a)

(b)
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Draw the labelled voltage transfer curve of
an ideal op-amp. For an op-amp IC,
saturation voltage is 12 V. Determine the
output for 1 mV input if open loop gain
is 10°. 2+3

Using voltage regulator IC LM317, design
an adjustable voltage regulator for output
voltage of 5 t0 20 V 5
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(c)

W\

Draw the output V, of the following circuit
for a given input waveform Vp. Which
application of op-amp has been explained
using the given problem ? 4+1

+ VCC

N
VA

Vp

5. Attempt any two parts :

(a)

(b)

(e

PHE-10

Design an asynchronous MOD-10 counter. If
input frequency of given clock is 10 MHz,
what would be the output frequency
generated by the last flip-flop ? 4+1

A four-bit DAC produces an output of 7 V for
1110. What is the smallest change in its
output voltage ? Find the output voltage for
1000. 5

A computer A has memory of 1 M x 4 and
computer B has memory of 500K x 16.
Which one of the computers can store more
bits ? Justify your answer. 1+4
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