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EITIIETi,

l. (a) Show that atomic packing fraction for fcc and hcp melals arc same. 6

(b) What are space groups in three dimensional laftice ? llxplain thc conocpt ofglide plane and
scre,v aris operation- 4

(c) What are point groups in 2-dimension ? 6

OR

(p) Explainlhe role ofinYcrsion symmetry in piezoelcctric crystal*ith exiunple. 4

(q) What are point groups oforthorhombic system ? 6

(r) Givc the Hermann-Mauguin symbols for point groups with (a) a lbur-fold rotation axis
(b) identity and an inversion aris (c) a four-Iold aris and a minor planc perpcndicular to the
rctation axis. 6

EITHER

2. (a) Sho$ that in SC structule, diffraction peaks will be available for all possible combinations
of(h,k,l). 4

(b) Explain, why X-ray diffraction spcctrum ofb.c.c. latticc will Dol contain lines such as (100),
(lll) but lines such as (200), (ll0). 4

(c) Describc powde. photograph method in dctail. Explain, why the diameter of a powdcr
camera is 57.3 mm or its multiple ? 8

OR

(p) State advantages ofoscillating crystal method over rotating cryslal mcthod. 4

(q) Derive rclatio[ for lorm factor and show that it car have mi!\imum Yalue equal to the atomic

number 4

(r) Derive lauc's equations ofdiffraction ofX-ra,s ar obtain BragS's difhaction condition lrom

them. 8

EITHXR

3. (a) Prove {hat,2K*G + Cl:0
where K is the wave vector along incident X-ray;

G is reciprocal lattice vector. 8

(b) Explain hou'neutron diffraction carl explore magnctic structl.uc ofthe crystal. 8

OR

(p) Explain graphical mcthod to analyze po\ der diffraction pattcm S

(q) Discuss the prepamtion of Bernel charl. 8
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ETTTIER

4, (a) Derive dispe$ion relation for mono-atomic latlicc vibmtions. 6

@) Derivc the relation for fiequcncy associatcd \\ith localized lanice vibrations. 6

(c) Explain the process to fird I'ladclung constant for ionic crystal. 4

OR

(p) What arc phonons ? 2

(q) F'ind out possible Dodes oI vilration ol linear chail ol diatomic lattice 6

(r) Derire dispersion relation for lne diDrellsional diatomic lattice. What is the significance of
optical tlnd acouslical branches oflattice vibralions ? 8

EITIIER

5. (a) $tat is Einstein lemperatrn: ? Stale the basic drawbacks 01 Einstein moJel ofspecific heat.

5

(b) Derive an exprcssion lor lattice specilic heal of solid bl considering liinstein's model. 8

(c) Calculale Einstcin lcmpeErture i gi\ en F.instcir) Iir.luenc\ o 9t)0 GI Iz. K. - 1.i8 < l0 :r J1K

and h= 6.6 x 103r Js. 3

OR

(p) Why does Dulong and Pelil s law lail at io\y lempemture ? \Vlich discrepancy was removed
by Einstein ? 5

Explain assumplions and d.r.ve an cxpr.ssion tor the latlice specific heat according to
Deblc orodel. 8

Ifthc liequencies ofvibration of solid are all cqualand its Debve temDerature is 373'C,
calculatc molar specific hcal ofths solid at 77i" C. 3

(q)

t)
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