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BACHELOR OF SCIENCE

Term-End Examination
December, 2013

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 : - 2x5=10

(@)
(b)

(©)

(d)
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Draw the circuit of practical current source
and plot its V- I characteristics.

In the series L-C circuit, C = 0.1 MF and
L=1mH. Calculate its resonance frequency.

Voltage gains of three stages of cascade
amplifier are 100, 1000 and 100. Calculate
the voltage gain of this multi-stage amplifier
in dB.

Calculate the values of AP in case of
(i) sustained oscillations, and

(i) damped oscillations.
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(e)  What is the voltage gain of following circuit ?

100 kQ

(f)  What are the output voltages of
(i) IC 7805 and
(i) IC 79127

(g) Simplify following boolean expression :

Y=ABC+ABC

2. Attempt any two parts :

(a)  Which processes are responsible for change
carrier transport in a semiconductor ?
Which of these govern the doping
phenomenon in semiconductor ? How ? 2+1+2

(b) Design a 1 type attenuation to give 80dB 5
attenuation and to have 100Q)
Characteristic impedance.

(c) State maximum power transfer theoremand 1+4
prove it for resistive impedances.

3. Attempt any two parts :

(a) What is bias stabilization in case of
transistor circuits ? Draw the universal bias
circuit and explain how it achieves
stabilization ? 1+1+3
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(b)

(©)

()

(b)

(©)

Draw the circuit of phase shift oscillator. In
the RC stages of this circuit, R = 10k{.
Calculate the range of C for generating
frequency in the range of 1 KHz to 100 KHz.
The turns ratio of a transformer used in half
wave rectifier is 20:1. The primary is
connected to power mains : 220V, 50Hz If
the forward resistance of diode is zero,
calculate.

(i) dc voltage across the load and

(ii) peak inverse voltage of the diode.

Attempt any two parts :

To amplify an input signal of 10mV
amplitude and 20MHz frequency, which
characteristics of op amp will be significant ?
What are the required values of these
parameters ?

Draw the circuit diagram and obtain the
expression for output voltage of basic
integrator circuit using op-amp.

Draw the circuit diagram of an audio
amplifier with gain 200 using IC LM 380.

5.  Attempt any two parts :

(a)

(b)
(©)
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Convert hex number FOy; in its binary
equivalent. Divide it by 1100, and express

2+3

3+2

1+4

2+3

the result in its decimal equivalent. 1+3+1

Explain the working of D - flip flop. How
does it differ from a D - latch ?

In a 4-bit DAC, 0010 input results into 1.6V
output, What is the step size ? What is the
maximum output voltage of this DAC ?

4+1

2+3
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(8)

fr=1 ufitay =1 Scear ey |2

100 kO

1<
10

T 1
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g2

() IC 7805 3R

(i) IC 7912
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Y=ABC+ ABC
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(@)

(b)
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(@)
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2+3

3+2

1+4

2+3



5. fwdiQtwwis el
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