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BACHELOR OF SCIENCE

Term-End Examination
December, 2012
PHYSICS
PHE-10 : ELECTRICAL CIRCUITS AND
- ELECTRONICS
Time : 2 hours Maximum Marks : 50

Note : All questions are compulsory. However internal choices
are given. Use of log tables and non-programmable
calculators is allowed. Symbols have their usual

meaning.

1.  Attempt any five parts : 2x5=10

(a) Draw the frequency response curve for
series LCR circuit and depict its band width.

(b) Draw energy band diagram of arsenic
doped silicon. ‘

(c) Draw the common collector configuration
of n-p-n transistor. Why is it known as
“emitter follower” ?

(d) Voltage gain of an amplifier is 100. Express
it in decibel units.

() Which characteristic of an op-amp
determines its highest operating frequency ?
Write down the expression for this
characteristic.
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(f) Design an OR-gate circuit using NAND
gates.

() Why are synchronous counters faster than
non-synchronous counters ?

2. Attempt any two parts : 5x2=10

(@) Determine the current through load 5
resistance R in the following circuit using
Thevenin’s theorem :

50 150

1ov:8>

(b) Draw the schematic diagram showing 243
construction of JFET and explain V-]
characteristics.

(c) Calculate Z; to achieve maximum power 5
transfer at 50 Hz for the following circuit :

100 100 uF

Vin G) ZL
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3. Attempt any two parts :

(@)

4. Attempt any two parts :

(@)

(b)

(c)
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Draw the h-parameter equivalent circuit of
a transistor. Obtain an expression for
current gain of a common emitter amplifier
in terms of h-parameters.

For an amplifier with gain A and
feedback - B, obtain the expression for gain
with feedback Ag What is Barkhausen
criterion for oscillations ?

Explain the working of bridge type full
wave rectifier.

Design an op-amp circuit using IC741 to
give ~+15 V for V;, < +1V and ~-15V
for V,, > +1V.

Derive an expression for closed loop gain
for an inverting op-amp. Under what
assumption is this expression derived ?

In a voltage regulator circuit, the input
unregulated dc voltage range is +12 V to
+20 V. If the drop out voltage of regulator
IC is 1.5 V, what is the maximum regulated
voltage this circuit can provide ? Why is
there a limit on the highest value of input
unregulated voltage ? What are the self
protection mechanisms built in the voltage

5x2=10

3+2

4+1

5x2=10

5

4+1

regulator ICs ? 2+1+2
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Attempt any two parts : 5x2=10

(@) Prove AB+ BC+ CA=AB+BC+CA- 5
(b) What is the difference between buffer 2+3
register and shift register ? Design a three
bit left shift register using D-type flip-flops.

(c) Draw the block diagram of basic CRO. 3+2
How is the input to horizontal plate

generated in the CRO ?
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5. Tl S wrll &1 g ® 5x2=10

(a)

(b)

()
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