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1. u% T3 I S - A 1x6=6

Choose the correct option :

(@) G GFS QR e g R wwaER
T4 2'H

For germanium crystal, the forbidden
energy gap in joules is

i) 1-12x1071°
(i) 1-76 x10719
(i) 1-6 x 10719
(iv) 07 x10°19
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(b) S-SR A (FAS TRIABR ARTS R
TN] r.m.s. WH

In a half-wave rectifier, the r.m.s. value
of the a.c. component of the wave is

() <Y AR NI A
equal to d.c. value

(i) @I T ST @R
more than d.c. value

(iii) YR 2RTR TTSF I
less than d.c. value

(iv) "%
;ero

(c) ' ML FEE AT e GRERR 9B TR
& Tadq @A ?

The transistor provides good power
amplification when they are used in

(i} I ICATT TR
* common collector configuration

(ii) ¥ afioR T

common emitter configuration
(iii) I (I5 FE=]

common base configuration
(iv) @] GBS =W

None of the above

14P—2200/1168 { Continued )

R




(3)

(d) % Rer obe a9 S apernz T4
G PRIIFTR :a=b+#c
IR &S (P10 : o =P =y =90°
(503 “FF AN 2’

A particular crystal system has the
following lattice parameters :

Unit cell axes :a=b #¢
Angle between axes : o =8 =y =90°
Then the crystal system will be
() G
triclinic
(i) SLTR
orthorhombic
(iii) CORIT'TTA
tetragonal
(iv) RRs
cubic 7
(e) 0K THOS I& Faiga R IRW 5% Afefs
B

The average kinetic energy of a free
electron gas at 0 K is

) 2Ep (i) 2Ep
(i) 3 Ep (iv) O
'S EF -Q,q Wﬁ'{% |

where Er is Fermi energy.
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(N I TR =1 OIS G PRI ST XA

The effective mass of the electron in
a solid is given by

. h?
(1) [ ﬂ)
2
2
(i) ;’2
%)
%)
... \ dk?
{iti) 2
&)
. 2
(iv) 3
2. oo T B QWA D e Sag By - 2x6=12

Answer any six questions from the following :

(@) Rom F-ARR Do wremRs Mwer OIS
9 TS R AR NGO oo E R 2

How are hole concentration and electron
concentration related to the intrinsic

concentration in pure semiconductors?
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(b) FFrm R wf-Txe AEE GBR TT CHoYE
e = =2

What is rectification? What is the
average output voltage of a half-wave
rectifier?

(c) o SIF BI WY 7=9F AW 41 |

Derive a relationship between o and .

(d) =R AR IFYCHA 56 9

What is Barkhausen criterion for
oscillation?

(e) W &2

What is Fermi level?

() T &I TN 8 eV T 0 K Tavore Fragw
B MG NES W/ @5 AW 237
Calculate the speed of electron at its

mean energy at 0 K, if the Fermi energy
is 8 eV.

(g) “THT GBS @A T o= FHIAT TTRT
2a, 3b TF ¢ [YS (W IR | TR e
FEPFTR A =01

In a crystal, a plane cuts intercepts
2a, 3b and c along the crystallographic
axes. Determine the Miller indices of
the plane.

14P—2200/1168 ' { Turn Over )



(6)

3. (a) @Ioe® fRm gz B R =Be
ATTFCA PR JHN 41| 4
What are the different types of

breakdown? Explain the mechanism of
each of them.

(b) - AR DR CFAS (RS &
r.m.s. 2R T XA L, TS I, T dard

AN W 1 oo AR AT [y T TH
2SI KA 3+2=5
Show that in a full-wave rectifier, the

1o

r.m.s. current is oL where I, is the

peak value. What is the value of I . for
a full-wave rectifier?

Y91 /Or

e @ e e Br crae P
SeEIR A4S W A J=q(pu, +npC)E,
T g=IF B KA, p, = T T,
he = TAFW oo, p= T W,
n =AW R, E =Ryge cwa 1 "~ 5
Show that the total drift current in
a silicon conductor is J=g(ppy, +nie)E,
where g= charge on a carrier,
u; = mobility of holes, y, = mobility of
electrons, p=number of holes,

n = number of electrons, E = electric
field.
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(c) T I b TS GBI FE-AgS omeReT
o IR AR Serea | 6
Obtain an expression for the frequency
of oscillation with proper circuit
diagram of a phase-shift oscillator.

(d) GRER iede PR TERT R B2 e
R s fdfr 3R] o 2+2=4
What is operating point of a transistor

amplifier? How one can choose the
operating point?

4. (o) RORT Wit 93 cvae wifm R AR
AR Sferean ) 3

Obtain an expression for the number
of lattice points in a cubic lattice.

(b) T R, e oor¢ RoRe o @ oS
ReRe wiffrem I3 amefis e arrom
S 900 2+2+2=6
Calculate the atomic packing fraction

for simple cubic, body-centred cubic
and face-centred cubic lattice.

ST/ Or
@R WS 2 @" X</ I1fTwem T3 IR
FRENA ST 46 3947 | 2+4=6

What is Bragg’s law? Describe briefly
the working of a Bragg’s X-ray
spectrometer.
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c) TR =) &2 Type-1 WF Type-lI -
JRRART T&d N J@R B 2+3=5

What is Meissner effect? Distinguish
between Type-I and Type-Il super-
conductors.

(@) @3 @Rm oim Rake 7 Rge ARafker
Fore TR T 2 3+2=5

What is thermal conductivity of a metal?
How is it related to the electrical
conductivity?

% kK
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