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Instructions : (1) All questions carry equal marks.
(2) Symbols have their usual meaning.
(3) Numbers to the right indicate marks.

1. (a) With necessary circuit diagram discuss voltage series negative feedback circuit
and derive necessary equations. 7

OR
(i)  An emitter follower has Rg = 600 Q, R; =1 kQ, h;, = 50 and h,_ = 1 kQ.

Calculate current gain, input resistance with feedback, voltage gain with
feedback and output resistance with feedback. 4

(i1)) Discuss effect of negative feedback on distortion in an amplifier. 3

(b) Draw the circuit diagram of Colpitt’s oscillator. Describe its working. Using

general equation for oscillator derive equation for frequency of oscillation. 7
OR
(i) Ina Colpitt’s oscillator, C; = 0.2 uF and C, = 0.02 pF. If the frequency of
the oscillator is 10 KHz, find the value of the inductor of the circuit. 4
(i1)) Discuss Barkhausen criterion for sustained oscillations. 3

2. (a) List the characteristics of an ideal Op-Amp. Discuss non-inverting Op-Amp with

necessary circuit diagram and derive equation of voltage gain. 7
OR
Using necessary circuit diagram discuss common source AC amplifier and derive
equation of voltage gain. 7
(b) Discuss use of Op-Amp as adder or summing amplifier in detail. 7
OR

Draw the characteristic curve of JFET. Name its two regions. How can one say
that JFET is useful as voltage variable resistor or voltage amplifier ? Also define
parameters of JFET obtainable from characteristic curve. 7
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Draw adder-subtractor circuit using EX-OR gate and full adder and explain its
working.

OR
Write a detailed note on unsigned binary numbers and sign-magnitude numbers.

With necessary circuit diagram explain 8 : 1 multiplexer.
OR
Write a note on decimal to BCD encoder.

Derive expression for electrostatic deflection sensitivity of C.R. Tube.
OR
With necessary circuit diagram explain transistor shunt voltage regulator.

Obtain expression for magnetostatic deflection sensitivity of C.R. Tube.
OR
Explain in detail Zener voltage regulator circuit. Write its limitations.

5. Do as directed. (Any seven) (Each question carries two marks).
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When the negative feedback is applied to an amplifier having voltage gain 100, the
overall gain falls to 50. Calculate the fraction of output voltage negative feedback.

In a Phase shift oscillator R = 1 MQ and C = 75 pF. At what frequency does the
circuit oscillate ?

Draw the circuit diagram of RC phase shift oscillator.
List the advantages of JFET over a conventional transistor (BJT).

For a given JFET, amplification factor is 40 and drain resistance is 8§ KQ.
Calculate forward transconductance.

Op-Amp inverting amplifier has input resistance of 5 KQ and a feedback
resistance of 15 KQ. If input voltage is 0.2 V, find output voltage.
Draw the circuit diagram of full adder.

Write 8 bit binary number corresponding to decimal number 63. Write its 2’s
Compliment.

Do the addition of (+33) and (-13) using 2’s compliment method.
Define load regulation and line regulation.

A voltage regulator has a line regulation of 1.4 p V/V. Determine the change in
output voltage if the input voltage changes by 10 V.

The deflection sensitivity of C.R. Tube is 0.015 nm/V. Find the shift produced in
the spot when 200 V are applied to vertical deflection plates.
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