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BACHELOR OF SCIENCE (B. Sc.)

Term-End Examination
December, 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 calculator is allowed.

(iti) Symbols have their usual meanings.

1. Attempt any five parts : 5x2=10

(a) Draw the circuit of practical current source

and its I-V curve.

(b) Draw the circuit symbols of (1) Zener diode

and (i1) n-p-n transistor.

(¢) Write the units of four A-parameters of a

transistor : h11, hi12, he1 and haes.
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(d) Write the conditions for sustained
oscillations in an oscillator.
(e) In IC number code AD741C, what do the
letters AD and C indicate ?
() What 1s IC LM380 ? What is its internally
fixed gain ?
(g) Convert hexadecimal number 5516 into its

decimal equivalent.

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

(b) Design a low pass filter having cut-off
frequency of 10 kHz to operate with a
terminated load resistance of 1 kQ. Draw
the T and m-section circuits of this filter.

3+2

(¢c) Draw the circuit diagram of common
emitter configuration of n-p-n transistor.
Draw the input and output characteristics
of this configuration. 2+1+2
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3. Attempt any two parts : 2x5=10
(a) Explain the classification of amplifiers

according to bias with the help of an

appropriate diagram. 5

(b) Draw the circuit diagram of Colpitts
oscillator and explain its working. Write
the expression for 1its frequency of

oscillations. 2+2+1

(¢c) Draw the circuit diagram of full wave
bridge rectifier and explain its working.

What is its Peak Inverse Voltage (PIV) ?

2+2+1

4. Attempt any two parts : 2x5=10

(a) Draw the circuit diagram of non-inverting
amplifier using OP-amp. and obtain the

expression for its closed loop voltage gain.
2+3

(b) Explain the significances of (1 CMRR and
(11) Slew rate of an OP-amp. 3+2
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(¢) Define the following performance

parameters of a voltage regulator : 5
(1) Line regulation

(1) Load regulation

(1) Temperature stability

(iv) Ripple rejection ratio

Which two fixed voltage regulator ICs
will you use for getting — 5 V and + 12 V

supplies ?
5. Attempt any two parts : 2x5=10

(a) Draw the symbol of XOR gate. Write its
truth table and Boolean expression. Draw

1ts digital circuit using basic gates.

(b) Design and draw the circuit of Mod 9

counter.

(¢c) Draw the schematic diagram of a cathode
ray tube (CRT) indicating its major

components.
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