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1. Aﬁéwer N lowing s A 4 1x6m6

(a) The “‘electrical conductivity of a
- semiconductor = increases = when
_electromagnetic rad1at10n of Wavelength

2480 nm is incident on'it. The band gap
~ of the semiconductor is .

o

() 1'1eV . - (i) 07 eV
(@) 05ev. 0 (iv) 25 eV

o e (Choose the correct answer)



/

(b) In the depletion region of an unbiased

p-n junction, there are
{U holes
(i) electrons

(i) mobile ions

(iv) immobile jons _
( Ch003é2‘§ﬁ1elcorrect answer )
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(c) Which conﬁguranon of blpolar trans1stor
o_is called an em1tter follower’?

$n ‘o : -4..'.'_;}.'-, ‘
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(d) Deﬁne the term ‘half power frequency

" . it 2y . Vo ).‘in:. AT, © Mt
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(e) JIf Ad is the dlfferentlal gam and A 1s
" ‘the commion mode gain. of a dlﬁ'erentlal
“amplifier, the common mode rejection
rat10 is deﬁned by

' . .
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2. (a)

Sxmphﬁed form of Boolean expression
(A + B + AB)C is

i 1 "
(i) O |
(iii) C

- Vv‘(iv) E

( Choose the correct answer )

A crystal dlode - havmg mternal

\ ,),resmtance 200 Q is used as a half-wave

;,;._fl_‘,A’-;recuﬁerﬁ—lfvthe —apphed—woltage is
.+, V =50 sin ot volt- and load re31stance is

800 Q, ﬁnd the d c value of output

il current

r : (b}
+ and Avalanche _break..: down of a p-n

(C)

‘l‘ﬁ.}l l

‘Dlstmgmsh between Zener break down

Juncuon. o ¢

‘In the common-base configuratlon of a
" transistor with ‘a =0- 96, the voltage

~ dropracross 4 kQ load resistance is 3 V.

_layer in an IC? How is it formed?

Determme the base current

Drscuss the effect of negatxve feedback

on the stablhty of an amplifier.

What is the -functxon of silicon dioxide
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(f} Draw a logic diagram to lmplement the

“—-_.-—.-—_

Boolean expression y= (A +B)B., 2

3. Answer any two of the following :

(@) Draw the circuit diagram of a full-wave
rectifier with shunt capacitor filter and
explain its operation. Dérive the
expressions for . its - -ripple factor and
efficiency without ﬁlter . 3+4=7

f"

(b) Dxfferentlate semlconductors conduc—

| tors and insulators | ‘on'the the basxs-ofband‘

.atheory What is meant by Ferm1level in
semxconductor? Show that the '
Fermllevel of an intrinsic sermconductor

| hes at the mlddle of the forb1dden gap |

i i.,' ) .*1 1 i Sy ‘f.-‘:;g’v; 411 iéi.-;';-if,‘f:;,,ﬁ,, 3+’1+3-7 ,

"(e) 'Defihé‘w"' mobility, conductmty and

-current ‘density. Derive an' expression
. 1. for.i.. the" conducthty ‘of . doped
gsermconductors What is,. the effect of .
. temperature on_the conductivity of a
semiconductor? K vensd seripayn: - 9F3+1=T7

4. ‘(da) What is meant by ieakage current in a
v transxstor? Show' that' " (SAt
APV .-.-.'ﬂIB‘ +ICEO
where the symbols have usual meanmg1 +2=3
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(b) Draw the circuit diagram of an R-C
- coupled amplifier and give its high
frequency equivalent circuit. Calculate
the gain af high frequency range and
explain the result. ' 24+4=6

or -

L 4

Explain the working of a direct coupled
class A transistor power amplifier with
relevant diagram. Show. that the
maximum efficiency of this amplifier is
Conly 25%. V. . _3+3=

5. {a' Give the principle of working of a crystal
7 oscillator. Find the expressions for the
" resonant frequencies-in the two modes
" of vibration .and” show - that they are
;-.approximately equal. . 24+2+2=6

(b) Explain how an OP-AMP can be used as
. a sumining ampliﬁcr_.» i 3

6. '(d) State De Morgan’s theorem and apply it
- .to. simplify the expression |

y=ABC + ABC o 3

{b} Discuss the working of a half adder by ’
. giving its logic diagram and truth table. | 3



implify the equafion
ABCD + ABCD + ABCD
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(A+B)(A+Q(B +C)

y=A

.
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(d) Show that -
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