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BACHELOR OF SCIENCE (B.Sc.)

Term-End Examination
June, 2010

PHYSICS

PHE-13 : PHYSICS OF SOLIDS
Time : 2 hours

Maximum Marks : 50

Note : Attempt four questions in all. Questions No. 1 and 2
are compulsory. Symbols have their usual meaning.

You may use log-table or non programmable calculator.

1.  Answer any five parts : 5x3=15
(a) Prove that for a close packed hcp lattice
c_ 8
a 3 -

(b)

(©)

(d)
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What are Miller indices ? Discuss a scheme
to determine the Miller indices of a plane.
Explain ionic bonding and give two
examples. )

The energy E of an electron in a crystalline
solid is related to wave number k by the

E = 1072 K2
m

relation . Calculate effective

mass and velocity of the electron.

Distinguish between piezoelectrics and
pyroelectrics.
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(f) What is Meissner effect ? How does it
influence the perfect conductor model of a
superconductor ?

(g) What are liquid crystals ? Discuss their
technological importance.

2.  Answer any three parts : 3x5=15

(a) List all possible symmetry operations in
cubic crystals. Explain your statements.
Draw all possible axis of rotational
symmetry in a cube.

(b) (i) For a simple cubic lattice with lattice
constant a, calculate the distance
between a family of (9, 5, 2) planes.

(if) Calculate the volume of the unit cell
with the following basis vectors :

a =G k] =2 ki
al"i‘] /a2'—'5 L

Bid a{”
|- +
a3 =S |i+]

(c) Define mobility of a charge carrier. Obtain
an expression for conductivity of an intrinsic
semiconductor. How does it vary with
temperature ?

(d) Explain the term diamagnetism. Derive an
expression for the susceptibility of a
diamagnetic substance.
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3.  Derive the dispersion relation for a linear diatomic  7+3
lattice. Explain the acoustic and optical modes of
propagation in a diatomic crystal.

OR
State the assumptions of Debye model of lattice 2+8§
heat capacity. Obtain an expression for heat
capacity of a solid at low temperatures on the basis
of Debye’s models.

4. Derive an expression for fermi energy of free 743
electrons in a crystalline solid for which the
number of energy states in the energy range E and
E+dE is given by :

2 % 1
Z(E)dE = 125 [-8—;%—) E2 dE.

The Fermi Energy of gold is 5.52 eV. Calculate
the fraction of electrons excited above the Fermi
level at room temperatﬁre.

OR

What is the optimum order of X-ray wavelengths

2+8
and energy to observe diffraction effects ? Describe
powder method for X-ray diffraction. Discuss
formation of diffraction pattern on photographic
film.
5. (a) What are nano-structures ? List the 5

methods to obtain nano structures.
Describe any one of them.
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(b)
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How is thin film different from a bulk
material ? Discuss the electrical and thermal
properties of thin films.

Physical Constants :
kp=1.38x10"2 JK~1L
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1. f= uie sl & sw fad 5x3=15
(a) Wmhcpm%mmﬁféﬁ :

c_ (8
a 3-

(b) Toer gowiE w0 §7 fFHE goga & fier
Hawiw e w6 & fafy wwed )
(c) 3Tt STEET YT 3R 3T < SR T |
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() TEER YHE F1T? I fqarer® & Ul Jeh

Tisa & fore e yuiaa s § 2
(g =a - frma 71 €72 w7 oiEifeig wea
U |
2. [l a7 am & SWwfag . 3x5=15

(@) & wig feea & fau avft gvya gufafa
Sfsranati st et 9T oiR 3% 99| U T
% |uft Hve o wwfata oty efEa &<
(b) () w0, I TH WA T AP
H (9,5, 2) GHacli & $& A auadd
T aifera +i|
(i) Frafafea sfag afon ot Twes HifEw
HT G gfehfera <

A A - a/\ A

jtk|;a2x==|k+1i|;
2

A A

i+j

(c) T AW ARF i Tfawierar 1 qgRurfm # |

' I s #t foe e & fog s

YH H | IT A F 9 fFE R ofEfda
qaTe ?

(d) REEFE | M9 F= wHE &2 Fdaw
e @ gawia vgfa % fau =ive #) Fgafa
FI

._)
al =

NS

%
a3 =

N

PHE-13 6



3. Y@M fgwmivas sees o fore aRee §ey ot J[afa 7+3
| fgraets frea o verig ok aftew fawm
HEROT GHEATC |

srram
TeTsh HoHT YTl o feam Aied i JfqyRome sai | 2+8
fear visd & YR W =T A9HHI W TF 39 &
SEITRET 1 SE9E JT6 6L |

4. T foreey 3 ¥ o1 3d0dd E R E+dE § e 7+3
Jraeensil ) g w1 e Frefafed §

) %
1
Z(E)E = 2 [Sh’"—f] /% dE.

B L T Eer S — S
T &1 FHT St 5.52 eV &1 HAL F AIHH R HH
TWH ST F WA T UG L 1 a1t Sl i
=y gen 9iwfas &t

AqEr

faad= gumEl & a0 % foe Aoy fon & ol Qed  2+8
A Foll o 3BAH A {6 Fife & 2 wifen 2 Lo -
oo faadq & e fafy sad| s wEmiEs
freg | T - fovor wfaee 9 o9 8, 99sme |

5. (a) TH-SEAR e E? W Ew W em oy 5
fafim faftral =t giasa X ik &t w fafy
T UH BN '
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(b) a7 fhew Twfy qord | fFq yoR fuet et 82
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