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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination

June, 2011
PHYSICS
PHE-13 : PHYSICS OF SOLIDS
Time : 2 hours Maximum Muarks @ 50

Note :  All questions are compulsory. Use of log-tables and non-
programmable calculator is allowed. Symbols have their
usual meanings. The values of the physical constants

are given at the end.

1.  Answer any five parts : 2x5=10

(a) Draw the following planes for a cubic
crystal :

i (111) ; (i) (110)

(b)  What is the wavelength of an electron with
an energy of 37.5 eV ?

(c) What do the following strain components
refer to in case of crystal deformation :

(i) Linear strain component ;
(if)  Shear strain component.

(d) What is the difference between the
assumptions of classical and Einstein
theories of heat capacity ?

(e)  Write any two limitations of Drude Lorentz

theory.
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(f)  What are the essential characteristics of any

superconductor ?

(g) What are substitutional and interstitial

impurities in crystals ?

(h) What are the differences between

piezoelectric and ferroelectric materials ?

2. Attempt any two parts : 5x2=10

(a) Explain with the help of diagrams the

symmetry elements of the letters
(i) H and (iy Z.

(b) Calculate the atomic packing fraction of a

bee lattice.

(c)  Describe the experimental setup used for the
powder diffraction method of crystal
structure determination. Why do the
reciprocal lattice points result in circles in

this method ?

3.  Attempt any one part :

(a) Determine the energy of a1 - D NaCl! lattice

using Madelung constant.

(b) Obtain the dispersion relation for a linear

array of the same type of atoms.
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4.  Attempt any one part : 10

(a) Obtain the expression for the effective mass
of an electron in a crystalline solid

(b)  Obtain an expression for hole concentration
in acceptor states in a p-type semicondiictor
Does the fermi level lie above or below the

acceptor level ?

5. Attempt any two parts : 2x5=10

(@)  Co?* has 45 3d7 valence configuration.

Determine the magnetic moment (in terms
c 02t 1 34 o
of Bohr magneton) of Co*" }*92 Oy if it has

an inverse spiral structure.

(b)  Discuss the two types of structure of a solid
solution.

(c)  Obtain the relation between the longitudinal
strain and the resistance ot a metallic wire.

Physical constants :

kp =1.38x1027 % JK !
e =1.6x1071°C

pp =9.274x107 2 )T
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1. HEFgiagyamE 2x5=10

(a) TH T TFwa s & Feafeifma weaen
Ealcintcnic e
(i) (111) ; (i) (110)

(b) 375 eV S AT UF TSI HI et o
g7

(c) Torea fammm & Hed o frefafaa fagfs o=
FNE?
() T faFfa eF siR
(i) WAgETY fawfa geF)

(d) FrefE % frufafafsa aon amg<ees fagm
=t sraemoneti # #r afay €7

(e) FE-em=H fagia =t & e ferrd |
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(H Tt sifqemes & emavas a2
(g) Toreedt # wftqeenda qen Sfawehisi s19e=d #10

BAE?
(h) <& fae@ iR e faga wamel 5 favg ofa
g2
2.  HIFGaME 5x2=10

(a) TRl &1 weEa ¥ frefataa e & gafafa
3TETS GHATY
() H IR () Z

(b)  bec STAF F foIU THUST HEAT YUH
qfteRfad &1 |

(c) Torea v fuifa &0 & fau aeer faad
fafyr =t yrnfites sEwen &1 gvie & 3w fafy
H =Ry Siiets fag g o 941 9 21 € 2

3. @I TS YT F
(a) HigTT i &1 990 FW T THITH NaCl
ICTF T FHoll W e |
(b) TH & WHK F WA | T4 TH @I I8 &
ferg gfeeraor Hae gre ¢

4. HIF TH O HL
(a) ToFeeel™ 2@ o o[ & q9El §oH @l
TR T
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(b) p- IHR F FHEEE H AR NS H Fe
gigal & o9k i Sgeara #e | HH ot
TR S B & A A ?

5.  @IFar AT HL 5x2=10
(a) (o2t 1 HASTHA M has 45° 347 F1 Afg
Co™* Fe ¥ O, wivam gftrets fewan &, it s
S 35 e A s S S S
(b) 3 faerTA & @ yri & faug § wand)
(c) & uifaes ar & Jfauy iR eredd fagfa &
I T T YT Y|

kp =1.38x1072% JK~!
e =1.6x10719C
pp =9.274x 1072 T 71
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