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December — Examination 2022

B.Sc. (Part IIT) Examination

PHYSICS
(Solid State Physics) 1. (1) What is Coordination Number ? Explain.
3 ITaer Yiifaeht T T A ¥ 2 wween
Paper : PH-10 (i) What are Bravais Lattice ?
Time : 3 Hours | [ Maximum Marks : 35 SEEH Soiedh ol & 2
Note .— The question paper is divided into three Sections (i) How many atoms are there in a unit cell of
A, B and C. Write answers as per the given ‘ )
instructions. Face Centred Cubic (FCC) crystal structure ?
f&er - ' yw-F ‘e’ ‘e’ SR ‘| dF wvel | fawifea ®) TeTeh ohigd ST TS i Theh i3l § fhaq
YO% WUE & FRIMGER Al & SW S T A E 2
Section-A 7x1=7

(iv) What is meant by Crystal Momentum ?

forea a1 @ &= aead § 2

(Very Short Answer Type Questions)

Note .— Answer all questions. As per the nature of the

question delimit your answer in one word, one (v) What is Drift Velocity ?
sentence or maximum up to 30 words. Each
question carries 1 mark. 3TYaTE AT A Bl € 7
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(vi) What is the physical significance of the foer geep 7 § IR fRerinTd § 3w 1 e

Magnetic Susceptibility ? T 2 9 9HdR ddl & fHer W A HIfST S ¢ T
TJ=E Tg i difqes arefear #=n T 2 y A& N 4g : 3b UG H HEA T qA z-AG &
(vii) The increase in conductivity of a material on AR €, &l g, b, ¢ AT qA & S@h 1 1+1+1%=3Y%
exposure to light depends on what factors ? 3. Prove that the Medlung constant of sodium

T STeH T TSI i =ershdl § gig fha-faa chloride is 1.7467.

IO HLA § 2 C A
R € fos =ifsw fo wifean wiRee =1 Agar faams
Section-B 4x3%.=14 1.7467 Bt ¥ 3y,
(Short Answer Type Questions)

4. What do you understand by Crystal Defect? How

Note -— Answer any four questions. Each answer should not many types of defects can occur in a crystal ?

exceed 200 words. Each question carries 3%2 marks. Explain them

foredt 99 9 A9 1 9HEA T ? feed # fead

(T ST U9) YhR & Y & Ghd & ? ITh! ARl HINTI [+2%=3Y%
fder:- 5=l 9) uvAl & S STl emw eTu SwW Wl
sifoeram 200 sl # ufEifaa wifew T@w gee
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|Us—o

5. Find the dispersion relations for diatomic liner
chains and explain the two branches of their

vibrations and show that there are forbidden
2. What are Miller Indices and what 1is their

. ) ) i frequencies between them.
importance in Crystallography ? Find the Miller

indices of the parallel planes which cut the x and fo-wmfors Tt sgeren & faw faamor wau s i
y axes in the ratio 4a : 36 and are parallel to the TA TR FEA KT I AN B THAG T IR
z-axis, where a, b, ¢ are primitive cell lattices. i fo6 o7 Tea afSa emgfwar of et 1 2%+1=3%
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6. Find the value of Debye frequency for Copper, if Section—C 2x7=14
its Debye temperature is 315 Kelvin and also find
Debye specific heat at 10 Kelvin and 300 Kelvin

temperature.

dia & fou fear smgfv &1 9@ 9 wifse, 9t g5
fears A 315 wfeem &, @Y & 10 Sfead a 300
Hicem a9 W fearg fafere o 3@ wifsw) Ua+1+1=3Y

7. Prove Bloch’s theorem using Periodic Potential.

et fawa w1 ST wd gL s THE &l T
i | 3%

8. The Fermi level in a semiconductor is located at

(Long Answer Type Questions)

Note .— Answer any two questions. You have to delimit
your each answer maximum up to 500 words.

Each question carries 7 marks.
s —H
(& s ue)
fdor o~ =l & woel & SW U o o9 W A stfean
500 vIsai H IRETET RIS T&F T 7 3w T

10. Explain the Ewald structure and derive the Bragg

0.4 eV above the valence band. If the concentration Law from it.

Taee GEAl 9HEE qen zEe ov faam wfquifed

of acceptor atoms is tripled, find the new position
of the Fermi level.

. . ST | =
STEAEH & BH TR FASHRA S€ H W 0.4 eV |V =T
oo ®, Afe Ul WA ®T WigA 3 A H W 8, @ 11. Derive the formula for the electrical conductivity
wH W ot A8 feafa g wifsw) 3% of electron gas with the help of Sommerfeld’s
9. What is critical magnetic field for principle and find the dependence of electrical

PH-10/7 (5)

superconductors ? Also explain the classification of
superconductors.

sifaamersRt & fow wifdes g &9 1 § 2 S
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conductivity on temperature.
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12. What do you understand by the Dielectric
Constant ? What is its physical significance of it ?
Derive an expression for the local electric field for
a configurational medium.

WEEd® F 3T F e © 2 sEeh odifde wew
w1 ¥ 2 sfufamret W R T faga & % fag

STk YT it | 1+2+4=7

13. Explaining the reason for magnetic properties in
solids, describe in detail the classification of
magnetic substances.
1t | R UIEH % RO DI THSEA §U TR
Rt 1 ARl w1 faERYE® avi wife | 2+5=7
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