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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 2022

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 calculator is allowed.

(iti) Symbols have their usual meanings.

1. Attempt any five parts : 5x2 =10

(a) For RC circuit given below, write the

expression for complex 1impedance Z
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Draw a labelled symbol of a vacuum diode.

Gain of an amplifier without feedback 1is
1000. If feedback ratio (B) is 0.9%,

calculate gain with negative feedback.

For an IC with number LM 317, what do
the letters LM and number 317 indicate ?

Convert binary number 11000110012 to
octal number.

Simplify the expression Y = ACD + ACD.

Write any two parameters that can be
measured with a CRO.

Attempt any two parts :

(a)
(b)

(c)

State and prove superposition theorem.1+4

A series LCR circuit consists of 10 Q
resistance, 0.1 H inductor and 10 pF

capacitor with the applied voltage of 20 V.
Determine the resonant frequency of the
circuit. Find the Q-factor of the circuit.
Calculate the lower and upper frequency
limits and also find the bandwidth of the
circuit. 5

Draw a common emitter n-p-n BJT
configuration circuit used for studying its
V-1 characteristics. Also plot Vee-Ip (input)
and Vcg-Ic (output) characteristics for the
same configuration. 2+1+2
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3. Attempt any two parts :

4.

(a)

(b)

(c)

Express the four A-parameters (hi11, hisg,
h21 and hg2) for a four terminal black box
in terms of partial derivatives. Write their

meanings and units. 5
Draw circuit diagram of a Colpitt’s
oscillator using n-p-n transistor. Write the
expression for its frequency of oscillation.
Is this a good oscillator for producing
signals below 10 Hz ? 3+1+1

Draw circuit diagram of a full wave bridge

rectifier and explain its working. 2+3

Attempt any two parts :

(a)

(b)

(c)

Draw labelled circuit symbol of an op-amp
IC 741. Explain its following
characteristics :

(1) Input-offset voltage

(11) Common mode rejection ratio  2+1+2
Draw the circuit of non-inverting amplifier

using an op-amp. Obtain the expression for
its closed loop gain. 2+3

What is IC LM 380 ? Draw its pin-out or
block diagram. Also list its four
characteristics. 1+2+2
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5. Attempt any two parts :

(a)

(b)

(©

Write the truth tables and draw symbols of
AND and OR logic gates. Draw the circuits
for using diodes for the realization of these
gates. 1+4

Draw the circuit of an R-S flip-flop using
NAND gates and explain its working. 5

What are the major subsystems of a
cathode ray oscilloscope ? Explain the
‘alternate’ and ‘CHOP’ modes of dual-trace
CRO. 3+2
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