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[Analog Electronics]
Full Marks : 40 Time : Two Hours

The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.

Group - A
Answer any five questions : 2x5=10

1. Define Drift velocity. Why does Drift velocity increase
with electric field only up to a certain limit? 1+1

@./State two differences between LED and ordinary diode.

3. What is Zener breakdown? Mention its significance.
1+1

4. Define current gainé o and B, and establish the relation
between them. 1+1

5. Why is the width of the collector largest compared to
base and emitter in a transistor?
P.T.O.
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Analyze the effect of forward bias and reverse bias on
the barrier potential of a p-n junction diode.

What is the Q-point (operating point) of a transistor?
Define the Common Mode Rejection Ratio (CMRR)
and the slew rate of an operational amplifier.
Group - B
Answer any four questions : 5x4=20

Using the concept of Energy Level Diagram, explain the
difference between intrinsic and extrinsic semiconductors.

A full-wave rectifier supplies 50 Hz input with peak
voltage 40 V and load resistance 2k Q. Calculate DC
output voltage, current, and efficiency. 242+1

Explain the formation of p-type and n-type
semiconductors with energy band diagrams.

Describe the V-I characteristics of a p-n junction diode
under both forward and reverse bias with suitable

diagram.

In a common-emitter (CE) circuit, the following

parameters are given :
Vee=12V, Rc= 2kQ, B =100, Iz =20pA.
Find :

() The collector current, I-

(-3 .)

(i) The collector-emitter voltage, Vg

(iii) The region of operation of the transistor

14. Explain the working of an Op-Amp adder circuit with
diagram and find the equation for output voltage.

Group - C
Answer any ofie question : 10x1=10

15. (a) Discuss barrier potential and depletion layer width
in an p-n junction. How do they depend on doping
concentration?

(b) Explain the working of a capacitor filter in a
rectifier circuit. How does it reduce ripple in the

output? 5+5

16. Using h-parameter model, derive expressions for input

impedance, output impedance, and voltage gain of a CE

amplifier. 2+3+3+2
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Zener breakdown 91?7 OT @Fg 2 54D
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TG AT G T s SEE @I p-n G
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C5)

G p-n TN SICAIGS ARG ¢ Rrerl e
SR V-1 R 1 S @R Bege o wEe
FEAT

@5 FN-9f5E (CE) Toawe e gmef
@eA SR :

Vee=12V, Ro=2kQ, B =100, I;=20pA.
faefar weat

() I FCLD, [

(i) FeTEa-afivEm oo, Vg

(i) GrferbTaa el wreee

451 Op-Amp UG TS IR ToAge 641
TR YT IR @G3R SCHHT (SITHIEH G FAFE
e 3t
Tt - 2
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(F) p-n T JIF CAGART (barrier potential)
g2 i eTaitaa &% (depletion layer width)
A 0 9efd (oifs: 999 (doping
concentration)-43 ©of% eI foa A2
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SY| h-parameter NGeT FIRIF A «sf6 CE (Common
Emitter)~43 input impedance, output impedance “R
voltage gain-<d sifafe<s A el FC - PO+
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