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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

: December, 2010

2 ‘PHYSICS

o PHE-13 : PHYSICS OF SOLIDS

Time : 2 hours Maximum Marks : 50
Note : All questions are compulsory. Use log-tables and non-

programmable calculators is allowed. Symbols have their
usual meanings. The values of the physical constants
are given at the end.

1.  Answer any five parts :

(a)

(b)

(©)
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2x5=10

Write any two examples of 3-D
enantiomorphs.

Draw the first Brillolin zone of a 2-D square
lattice.

Arrange the following bonds in their
increasing (ascending) order of strength :
(i) metallic, (ii) ionic; (iii) covalent ; and
(iv) van der waals.

For a diatomic linear chain, what are the
conditions on the values of w-(omega) and
k to obtain (i) acoustic and (ii) optical ;
branches ?

State Bloch theorem.
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2. Attempt any two parts :

(a)

(b)

(€)

Draw the diagrams showing the position of
Fermi levels for p-type and n-type
semiconductors.

Though both CO?* and N;?*, are transition
metals with the same valency, why are the
magnetic moments of their ferrites
different ?

Why are the properties of thin films different
from those of the bulk materials ?

Explain the possible symmetry elements for
a cubic crystal.

Calculate the reciprocal lattice vectors for a
lattice with the following direct lattice
vectors :

a; =i+2j+Kk

a, =2i+k

az =1i+2j

Explain with the help of a diagram the
experimental setup of laue method for
crystal structure determination. Why is it

not possible to determine the interplanar
distance by this method ?

3. Attempt any one part :

(a)
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Determine the number of independent
elastic constants required to study the elastic
properties of an orthorhombic crystal.

5x2=10
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(b) Obtain the expression for the molar heat
capacity using the classical theory of heat
capacity.

4. Attempt any one part : 10

(@) Calculate the density of states below 3 eV
for electrons in a metallic specimen.

(b) What are the important features of the
crystal structure of ABO; type high Tc
superconductor ? Explain the mechanism
responsible for the superconductivity in
YBCO system.

5. Attempt any two part : 2x5=10
(@) the saturation magnetisation of fec cobalt is
1446 kA/m. Calculate the net magnetic
moment per cobalt atom in the crystal in
terms of the Bohr magneton when the lattice

constant of cobalt is 2.513;.

(b) Explain the crystal pulling or Czochralski
method of crystal growth.

(c) Describe the construction of a typical liquid
crystal display.

Physical constant :

h =662x10"3* Js

e=1.6x10"1 C

pB=9.274x10"%4 JT~ 1
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1. RIS U 9 H 2x5=10
(@) fafem wfafsia-wa & #8 QA e fad |
(b) T fgfam TR S & fere o foremai &
fEa +)

(c) Trafafaa sweidl ot STH! Yoieral & 3MUR |
IR (B A a) w0 H fod
() ufEs (i) SR
(i) TEEASTAM  (v) GSERE

(d) & fgarme Haw S § o iR k1A
R 1 gy 81 9 (i) @t SR (i) yeria
urETd g et ¥ 2

(e) TG YT I FHA S|

() n-TFR THp-THR & farer o wf WR
T feaEm g s |l
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CO?* RNiZ* i U B TarsTehdl el Gehavl

- ogd ¥, @ e fE 3F WEd F gaay

STEUl 37T /il € 2

(h) a7 frcdl & Tored Y werell & Toremi | e
FAAE?

2. higa AMH: 5x2=10

(a) T TR frea § W 9 el @t
gafafaal S|

() Frafafas am sTos afgel 9 sTew 5
fore e o afew Fruffa =X -
a; =i+2j+k
a; =2i+k
az =1i+2j

(€) UH AN@ &t erdl ¥ foreest g fraiw
Ft ST fafy & fore g e wwEd |
39 fafy gr1 T Siataeia <8 &1 9 91 &
A F Ghd ?

3. HIZUS AFIH :

()

(b)
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& fayreraig fFed & Ty TuivEl %
FFF & AU TavEs WA YRS Rl

- Fraiel 9t den fuifa w3

Fun-uiitar & ferafafsa fagia =1 war w@
Y, AT S enfar &1 st 9 &)
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4. THIZUH ATH : 10x1=10
() Tt uifas gfaeyl & sl & U3 ev @
FHH FHl et Feil TS H U Rt
N
(b) ABO, ¥R & I Tc faarersl & fred
HeEet @ity fafireand = €2 yBCo @
T stfaarcrear =t fman fafy gaemd)

5. I AR : " 5x2=10

(a) fccma?ﬁqﬁﬁ'ﬁﬁﬂiﬂqﬁl%kA/m
219 FieTee # Se feegi 2.5 § YA ufd
T ST Gohia ST, SR A ¥ v
T yfiwfea &)

(b) Toreagfe % o firea s s sidewad
fafy Tz
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h =6.62x1073 Js

e=1.6x10"1 C

wB=9.274x10"24 JT-1,
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