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1. O% e Al e - 1x6=6
Choose the correct option :
(@) TA G SRR e fARm e SEer
Lol

For germanium crystal, the forbidden
energy gap in joules is

i) 1-12x1071°

a

(i) 176 x1071°
(it) 1-6 x1071?
(iv) 07 x1071°
14P—2200/1168 ( Turn Over )




(b)

(c)
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(2)

Y-SR ﬂ‘ﬁ*m CRS TRAABA RS 2@z
BAIR r.m.s. W

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

() IR waT AW A
equal to d.c. value

(i) TR o TEF QR !
more than d.c. value ,

(i) <FIR A TS FH
less than d.c. value

fiv) 70

) Z€ro
e T oI ? C

The transistor provides good power
amplification when they are used in

() I FAST &
common collector conﬁgurauon
(i) T bR T

common emitter configuration

(iii) I I F=
common base configuration

(iv) @RI o1 T
None of the above
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(3)

(d) <% Rem whe 2 wfe aoePRg 2
GFF QPRATTFR : a=b+#c
RIS (FT: o0 =B =y =90°

(ST 7HT JAAOT 2o

A particular crystal system has the
following lattice parameters :

Unitcellaxes:a=b=#c
Angle between axes : o = =y =90°
Then the crystal system will be
fi) G
triclinic
(i) 9L
orthorhombic
(iii) COQITTEA
tetragonal
(iv) RRRe
cubic
(e) 0K twome & W 1% GRed 7S e
B
The average kinetic energy of a free
electron gas-at 0 K is

) 2Eg (i) 3Ep ‘
(ii)) SEp (iv) O
TS Ep 27 7R &

where Ep is Fermi energy.
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(4)

1], <0 o oy GOTe TAGT PRI T X

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

2
(iii) d:z
(&)
. \dE?
) >
2. Wﬁmﬁmﬁmwm: 2x6=12

Answer any Six quesﬁons from the following :
(a) g GY-RAR Gbre SWeRRT MeR (ire
2’5 Aol I AT MFOR vm% @9

How are hole concentration and electron

concentration related to the intrinsi
- - c

concentration in pure semiconductors?
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(b) W 7 wY-sast A GOR T THHB
Regg = =2

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

(¢) o IF B3I T R JeAMH I |
Derive a relationship between o and f.

(d) = W3 IS 56 1% 2
What is Barkhausen criterion for
oscillation?

(e) T & &2
What is Fermi level?

() =R R WA 8 eV T 0 K Twors g
R T Ee WA @ N T3
Calculate the speed of electron at its
mean energy at 0 K, if the Fermi energy
is 8 eV.

(9) i e (PR GF T THI; TR
2a, 3b WF ¢ TS ([ IR | TN R

AepeTR T F41

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

the plane.
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3. (@ @soe Rer aeomz R R e
TSI PR I 7 | 4
What are the different types of
breakdown? Explain the mechanism of
each of them.

(B) TS T BE (FIS  (RST @
r.m.s. mwiar,zr’wfoiam

A I 1 ISR TP W Iy T TN
e 237 3+2=5
Show that in a full-wave rectifier, the

r.m.s. current is —IJ%, where I is the

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

31 /Or

g @ fiffea ARa® B cTae P
TR AR WA T J=gq(phy +np,)E,
ﬂ’@q=wa3wwm,uh—i’mm—1
FEAGH  el, p= TN e,
n= WﬁaﬂnE Rge o | 5

Show that the total drift current in
a silicon conductor is J=q(pu;, +np)E,
where g= charge on a carrier,
u, = mobility of holes, p, = mobility of
electrons, p=number : of holes,
n = number of electrons, E = electric

field.
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(c) T I baw 7ws b1 crw-Meh. wERA
A FERT APPRIN Sfvear | 6
Obtain an expression for the frequency
of oscillation with proper circuit
diagram of a phase-shift oscillator.

(d) GEER T GBR IIRT Ry B2 o
R s fn sfw ke . 242=4
What is operating point of a transistor

amplifier? How one can choose the
operating point?

4. (o) RRRe af 93 crae wfw RE mam
PRI St | 3

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

(b) == RERS, I For6 [FERT s 76 vor6
el wfrr I aRmaRe e arge
RECIRCT B 2+2+2=6
Calculate the atomic packing fraction

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

w&Jr /Or
Q@R NS &2 @R X-3F 3diFNE 77 DR
PRGN GRF I FA | 2+4=6

What is Bragg’s law? Describe briefly
the working of a Bragg’s X-ray
Spectrometer. '
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(8)

(c) CREER gor 7 Type-1 &% Type-il &fe-
AR e <iefam W 2+3=5

What is Meissner effect? Distinguish

between Type-1 and Type-II super-
conductors.

(d) a9 R o «Rafke K2 e Rafker
Fors T ook 2 3+2=5

What is thermal conductivity of a metal?

How is it related to the electrical
conductivity? :

* %k
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