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1. Answer the following questions : ° 1x5=5

(a) What happens to the depletion width
when a diode is forward biased ?

(b) What is the order of magnitude of
barrier potential for a Si diode at room

temperature ?
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A solar cell works on

(¢

Give the relation between B and a for
a transistor.

(d)

(e) What is the working principle of a
photodiode ?

‘ M ()  An amplifier has a voltage gain of 1000.
(e) Write a few characteristics of an OPAM. | If the negative feedback is 8 Tied ¢
. 0
the input circuit the voltage gain
2. Answer any five questions : 2x5=10
1
reduces to = i i
(a) Compare the half-wave and full-wave 8 10)51—l of its value without
rectifier on the basis of following with
a brief explanation in each case : feedback. Find the fraction output that
(i) peak alternating current, (i) d.c. is fed back to the input.
output power, (ui) efficiency, and
(iv) ripple factor.
_ (g) Define Q-point of a transistor. How is
(b) Explain the working principle of a Zener . it located ?
diode as a voltage regulator W1th ;—~\\
necessary circuit diagram. /S“:LC\"—\(;\
-~ ‘ & \
/%\\—‘/ i &n(h) The tuned collector circuit used in the
(¢) Write one method for the fabrication of 5 / ¥ ‘\3’-3\ : .
p—n junction diode. ‘%\ //,-’f,‘j: local oscillator of a radio receiver makes
: AN /5! use of an LC tuned circuit with
d f a transist \53;4“/-./.:-:?“‘,-"
(@) Bo stor is 99. Calculate the “Jm o L =58.6uH and C =300pF . Calculate
COHCCT.OI? current when the emitter
current is 5SmaA. the frequency of oscillations.
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() What is the effect of temperature on (c) Describe the positive and negative

I- V characteristic of -nj ion ?
a p—n junction : feedback in an amplifier. Derive an-

() Calculate the actual output voltage of expression for voltage gain Ay when
an integrator after 2 sec for the input
volt.age of 1V d.c. Given that input PEEpeTicieitciagran:
resistance = 100k and feedback
capacitance 1uF.

subjected to negative feedback with

(d) What is a rectifier ? What is the need
of -a rectifier ? Explain the working

e e et Exd=oD principle of a half-wave rectifier.
1+1+3=5
| (@) Draw the block diagram of a regulated

power supply. Explain the function of

each block. (e) Describe an inverting and non-inverting

amplifier. An inverting amplifier has

(b) Write the diode equation of a p-n & KRS RrofpoiceMand it 1D SEE T e

juncti i - : 2 & P ; : :
JC A f'“:[ dlohde. Using this equation ,{k_\?/ SN output voltage, input resistance and the
ulate the 1 : /:"‘-C." 10. “‘:{"‘:‘. :
hie e 4y fstauc and dynamic /3 poe- O N\ input current for an input voltage of
g 0 'a p-n junction i:; Ol T i
gérmanium dj d : ! (f;\ o il 538 1V. 3+2=5
i odeihity ithey roome ALNPZ—  Jo
Joctaturelis D7°C and reverse \‘i:%"';‘:\r““"/j 5
. ~ Negyapny e . . .
saturation current  _ 1uA when a e () Whatisan oscillator ? State and explain
<=
forward bias of 0.2V is applied Barkhausen criterion for sustained
1+4=5 oscillations. ; 2+3=5
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@)

(h)

Discuss how a cathode ray oscilloscope
may be used to measure the phase
difference between two a.c. signals of
the same frequency and amplitude.

Describe how an OpaM may be used
as (a) integrator and (b) differentiator.

Answer any one question : 10

(@)

(b)

(c)

What are extrinsjc semiconductors ?
Describe n-type and p-type semi-
conductors clearly explaining the term
‘donor’ and ‘acceptor’. What are
majority and minority charge carriers
in each type of semiconductor ? Draw
energy level diagrams for n-type and
P—type semiconductors.
2+2+2+1+142=10

Derive expression for barrier potential
of a p—n junction.

Write the working Principle of 5 full-
wave rectifier (centre tapped) with a
schematic diagram:;:;;S,how that ripple

factor for a half-wave. Tectifier is 1,21,
. 5+5=10
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(@)

Define hybrid parameters. Obtain

: d voltage
: ent gain an
expression for current g rms of

gain of an amplifier L te5+5=1O
h-parameters.
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