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Term-End Examination
December, 2021

PHE-10 : ELECTRICAL CIRCUITS AND
ELECTRONICS

Time : 2 Hours Maximum Marks : 50

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

internal choices are given.

(ii) Use of calculator is allowed.

(iii) Symbols have their usual meanings.

1. Attempt any five parts : 5 × 2 = 10

(a) Draw the current-voltage characteristics of
ideal and practical current sources.

(b) Name any two processes by which charge
carrier transport can occur in a
semiconductor.
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(c) Which configurations of amplifier will you

prefer for (i) 180° phase reversal between

input and output voltage; (ii) very high

current gain, with no voltage gain ?

(d) What is the necessary condition for

sustained oscillations in an oscillator ?

(e) Which characteristic of op-amp. becomes

significant when it is to be used in high

frequency applications ? What is the unit of

this parameter ?

(f) What is the output voltage of IC 7912 ?

(g) Convert the binary number

1010101100001101112 into its octal

equivalent.

(h) Draw the circuit symbols of (i) NOR and

(ii) NOT gates.

2. Attempt any two parts : 2 × 5 = 10

(a) State and prove the Superposition

theorem. 2+3
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(b) Calculate the impedance of the series
circuit with resistor 1 k and inductor

50 mH at 1 kHz frequency. Calculate the

current in the circuit if 10 Vrms, 1 kHz
signal is applied to the circuit. 3 + 2

(c) With the help of an appropriate diagram
explain the working of n-channel JFET. 5

3. Attempt any two parts :

(a) Discuss the classification of amplifiers
based on bias. Which of these amplifiers is
used widely in audio systems ? Why ? 5

(b) Draw the circuit of Colpitts’ oscillator.
Calculate the frequency of this oscillator if

1C 0.1 F  , 2C 0.4 F  and L = 5 mH. 2 + 3

(c) With the help of a suitable diagram,
explain the working of Zener voltage
regulator. 5

4. Attempt any two parts :

(a) With the help of an appropriate circuit
diagram, explain the working of a voltage
level detector using an op-amp. 5
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(b) Draw the circuit diagram of non-inverting
amplifier using op-amp. Obtain the
expression for its voltage gain. 2 + 3

(c) Using IC LM 317, design an adjustable
voltage regulator for an output voltage of
10 V to 20 V. 5

5. Attempt any two parts :

(a) Write the truth table of full adder (3-bit)
and obtain the MSPs of its sum and carry.

2 + 3

(b) Design and draw the circuit of Mod 6
counter. 5

(c) Explain the alternate and chop modes of
dual-trace oscilloscope. Which of these
modes is preferred for low frequency signal
display ? Why ? 3 + 1 + 1
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(i)

(ii)

(iii)

5 × 2 = 10
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(i) 180°

(ii)

]

³

IC 7912

(i) NOR (ii) NOT
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1 k  50 mH

1 kHz

10 Vrms, 1 kHz

3+2

n- JFET

1C 0.1 F  ] 2C 0.4 F  L = 5 mH

2+3
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2 × 5 = 10

IC LM 317 10 V 20 V

MSP
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