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‘BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

=321 = December, 2017

: |  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 meanings. |

" 1. Attempt any five parts : . 5%2=10

‘(@) Draw the circuit and I-V characteristics of a

practical current source.

(b) Draw the frequency response of a series RLC
_ circuit and define its bandwidth.

(0 Name any two methods of coupling the
stages of a multi-stage ampliﬁef.
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Write down the expression for feedback gain
of an oscillator. What is Barkhausen

criterion for sustained oscillations ?

Draw the circuit symbol of an op-amp. i =

() Convert octal number 125-4g to its decimal
equivalent.
(g) What is the mod of the counter which
consists of five flip-flops ?
2. Attempt any fwo parts : 2x5=10

State and prove maximum power transfer

theorem.

Design a T-pad attenuator to give an
attenuation of 40 dB and to work in line of

100 Q impedance.

Draw the circuit diagram of common emitter.
biasing of an n-p-n transistor. Plot the
output characteristics (Ic Vg V) for this

configuration.



3. Attempt any fwo parts : - 2x6=10

(a) Explain the four classes of amplifiers based

- on their biasing condition. Which one of

these is preferred for small signal
amplification ? Why ? '

(b) Draw the circuit of Colpitts oscillator and

. explain its working.

. (¢) Draw the circuit of a full wave bridge
rectifier with shunt capacitance filter.
Explain the filtering action with the help of
output waveforms of the rectifier and filter
circuits.

4. Attempt any fwo parts : : 2x5=10

(a) Explain the following characteristics of an
op-amp and state their values for an ideal
op-amp.

(i) Slew rate
(ii) Owutput resistance

(b) Explain with the help of a circuit diagram
the working of a basic integrator using an

op-amp.

() What is IC LM 380 ? Write any six of its
characteristics.
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~ B. Attempt any fwo parts : 2x5=10

(a) Obtain the MSP for the Boolean expression
Y = AB + A(B + C) + B(A + C) and draw its
digital eircuit.

(b) The maximum analog voltage produced by a
5-bit DAC is 3-1 V. What is the resolution of
this DAC ? What will be the output voltage
for 01011 input digital signal ?

(¢) What are the major subsystems of a cathode
ray oscilloscope ? Explain the construction of
a cathode ray tube. '
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