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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
December, 2011

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 meaning.

1.  Attempt any five parts : 2x5=10

(@) State the maximum transfer theorem.

(b) Explain, why intrinsic semiconductor are
rarely used in electronics.

(c) Draw the output voltage waveform of a
half-wave rectifier and then show the effect
of connecting a capacitor across the load on
this waveform.

(d) What is the expression for gain of an
amplifier with feedback ? What is the
condition for sustained oscillations in an
oscillator circuit ?

(¢) Define CMRR of an op-amp. What is its
value for an ideal op-amp ?
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(f)

(8)

(h)

What is dropout or head room voltage of a
voltage regulator IC ? What is the effect of
very large value of head room voltage ?

Under what condition is J-K flip-flop in
toggle state ?

Convert 111001012 to its hexadecimal

equivalent.

2. Attempt any two parts :

(a)

(b)

(©)
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Using superposition theorem calculate the
voltage V  across the load resistor R; in the
following circuit :

10V v,S R=20 2mA

Design a constant K low pass filter having
cut off frequency 600 Hz and operated with
a terminated load resistance of 300().

Explain the difference between a normal
rectifier diode and a zener diode on the basis
of their construction, I-V characteristics and
applications.
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3. Attempt any two parts :

(a)

(b)

Draw the circuit diagram of 2-stage RC
coupled amplifier and describe the function
of the coupling capacitor.

Draw the circuit of a phase shift oscillator
using n-p-n transistor. State the phase of
signal at every R-C section. How is positive
feedback achieved in this circuit ?
In a voltage regulator circuit the output
voltage under no load current condition is
12 V and under full load current condition
is 11.8 V. Over the full range of input
voltage variation the nominal voltage
output 12 V varies by 50 mV. Calculate
percentage source (line) regulation and

percentage load regulation.

4. Attempt any two parts :

(@)

(b)

(©
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Which characteristics of op-amp will be
influencing if an input signal of 50 wV
amplitude and 20 MHz frequency is to be
amplified with gain 1000 ? What would
be your choice of values for these
parameters ?

Draw the circuit and derive the expression
for output voltage of an integrator using op-
amp.

Design an adjustable voltage regulator for
an output voltage of +5V to +15V using
ICLM 317.

4+1

3+1+1

5

1+4
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5. Attempt any two parts :

(@) Write the Boolean equation for the digital
circuit shown below, and give its truth table.

Name the operation performed. 2+2+1
Ao—q
O_‘
B Y
(b)  Design a Mod-10 counter. 5

(c) Explain the scheme used for obtaining the 5
horizontal trace on a CRO screen.
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(e)
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(c)

(a)

(b)

(©)
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