(b)

Simplify the following expressions : 9
1 Y=A+B)A+C B+COC

(ii) Y=AB+ AC + ABC (AB+ C)
Describe the steps required to measure voltage
and frequency using CRO. 6

(Compulsory Question)

9. Attempt all questions :

(a) Why silicon and germanium are the two widely
used semiconductor materials ?

(b) What is the ratio of majority and minority
carriers n intrinsic and extrinsic
semiconductors ?

(c) What precaustions are required to be observed
in the use of LEDs ?

(d) Why does a pure semiconductor behave like an
insulator at absolute zero temperature ?

(e) What 1s static resistance of a diode ?

(f) Why silicon type transistors are more often used
than germanium type ?

(g) Why is bleeder resistance employed in a filter
circuit ?

(h) What are the conditions for oscillation ?

(1) Define positive logic and negative logic.

(J) Define offset voltage and slew rate for op-amp.

1.5x10=15
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marks.

Section A

1. (a) Explain through energy diagram, the operation
of pn junction under forward and reverse biased

condition. 7.5

(2-10/1) 'W-Sep-21-00677 P.T.O.



(b) Give reasons of the following : 7.5
(1) Phototransistor needs no biasing

(1) p-n junction photodiode is always used in
reverse biased condition.

2. (a) Find the concentration of electrons and holes in
a p-type silicon at 300°K by assuming resistivity
as 0.02 Q cm.

Assume p, = 475 m? (vsec)”! and n; =
1.45%1010 cm3. 7.5
(b) For a full wave rectifier with a simple capacitor
filter show that the ripple factor is

1

r=——m
4\/§fCRL' 7.5

Section B

3. (a) Draw and explain the input and output
characteristics of transistor in CB configuration.

7.5
(b) Sketch the drain characteristics of a JFET and
explain its before and after pinch off. 7.5

4. A silicon transistor with § = 50 is used in self
biasing arrangement with V- = 20 V, R = 5 k€.
The operating point Q is at Vop = 11.5 'V, I = 1.5
mA. Find values of R;, R, and Ry. 15
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Section C
5. (a) Draw the neat diagram of Wein Bridge oscillator.
Derive the expression for frequency of
oscillation. 7.5
(b) Explain the operation of the following
applications using Op-amp : 7.5
(1)  Subtractor
(1) Averages.
6. (a) Explain, how will you improve ?
(1) CMRR of differential amplifier
(1) Differential gain of differential amplifier.
9
(b) Draw and explain the circuit of Hartley
oscillator. 6
Section D
7. (a) Implement XNOR and NOR gates using NAND
gates. 7.5
(b) Draw and explain the block diagram of CRO in
detail. 7.5
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