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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination

December, 2023

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) Ripple factor of a rectifier is 1.21. Find its

form factor.

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

indicate ?
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Calculate gain of a negative feedback
amplifier with an internal gain of 200 and
feedback factor 1/10.

What are the positions of operating points
on the operating curve of Class A and

Class B amplifiers ?

An IC has a number code LM 741 I. What
do the letters LM and number 741 indicate ?
For an ideal operational amplifier, what
are the values of CMRR and output
resistance ?

Find the decimal equivalent of 36.4s.

Draw the truth table of a two input OR
gate if its output is inverted.

Attempt any two parts :

(a)
(b)

(©

State and prove Thevenin’s theorem. 2+3

A sine wave generator supplies a 1000 Hz,
20 Vims signal to a 2 kQ resistor in series
with a 0.1 pF capacitor. Calculate the
total impedance Z, current I, capacitor
voltage V¢ and resistive voltage Vr. 5

Explain the advantages of full wave
rectifier over half wave rectifier. Calculate
the value of ripple factor for full wave
rectifier. 1+4
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3. Attempt any two parts :

4.

(a)

(b)

(©

Draw circuit of a two-stage RC coupled
amplifier using transistors. Explain the
functions of coupling and bypass

capacitors. 3+2

Draw the circuit of a Hartley oscillator and
explain its working. Write the expression

for its frequency. 2+2+1

Explain the working of a capacitance filter

with appropriate waveforms. 5

Attempt any two parts :

(a)

(b)

(©

Draw the circuit symbol for an op-amp.

Explain the following characteristics :
1+2+2

(1) Slew rate

(1) Input-offset voltage

Design a 4-channel investing amplifier
using op-amp. 741 C with gain — 25, — 20,
— 10 and — 5. 5
What is IC LM 380 ? Draw its block
diagram. State any four of its

characteristics. 1+2+2

P.T.O.
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5. Attempt any two parts :
(a) Draw the circuit diagram for realization of
the Boolean expression : 3+2
Y =(A+B)C+AB.
Also prove that its MSP expression is :
Y=A+B.

(b) A 5-bit DAC produces a 5 mV output for a
digital input of 10100. What will the
output for a digital input of 10111 be? 5

(¢c0 Draw a labelled diagram showing the

components of a CRT and explain their

functions. 5
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