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B.Sc. (Pass Course) Sth Semester
Examination, December-2022
PHYSICS
Paper - Phy-501
Solid State Physics
' Time allowed * 3 hours] . [Maximum marks : 45

Lote: Attempt five questions in all, selectmg at least one
question from each unit.
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) e What are L1qu1d Crystals? Discuss the different types
;- of L1qu1d Crystals. What -are the advantages and
e dlsadvantages of L1qu1d Crystal‘7 T 9
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2. (a) ‘Discuss in details the Bravais Lattice in three
d1men31ons | 6
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(b) » What do you understand by prmntlve and
-non-primitive cell? 3
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Write short notes on -
(i) Co-ordination number
(i) Atomicsize

(iii) Packing fraction P

(i) SudeddsT gl
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3. (a)
“(b)
4. (a)

(b)
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‘Explain the crystal structure of Sodium Chloride.3
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Explain the concept of Miller indices. Deduce the
formula for the distance between the adjacent
planes of a simple cubic lattice. 6
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Show that the packing fraction for diamond is 34%.
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Discuss the rotating crystal method of X-ray

diffraction for crystal structure analysis. 5
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Explain Bragg's Law. Give characteristic features
of Bragg's Law. Also discuss the drawbacks of
Bragg's theory of diffraction? 4
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Define reciprocal Lattice vectors? What are their
properties? Discuss its physical significance. 6
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Obtain the relation between volume of unit cell in

reciprocal Lattice and volume of unit cell of the
direct Lattice. 3
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What are the postulates of Dulong-Petit's Law?
Find tlu, (,\plu»qmn for the spcu[ ic heat of solids,

according to Dulong-Petit's Law. 7
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Discuss the failure of Dulong and Petit's Lﬁv. 2
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(1) Elnstem temperature .

(ii) Debye tempe;fau_‘l\re.

| ,(111) Phonons
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7.  (a)
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“(iii) BE

Caléulat‘é‘.E.iAI‘is'tien ﬁéquency in a case for whicii
Q; =236 K. Given that K, = 14.4 x 10—33 K,
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K,=14.4 x 107 JK, h=6.6 x10-3* sec.
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PHYSICS
" Paper—Phy-502
Quantum Mechanics

Time allowed : 3 hours] " :[Maxhhum marks : 45

Note Attempt five questtons in all selectmg at least one

question ﬁom each unit.

qle : Wsws‘#w@wwmvwwwgm «/Wf/

T BT L b
Unlt—I il
T -‘ B m"l T et HSTBIP
1. (a) Discuss failures of classical EM theory. 4
(b).. Discuss.de Broglie hypothesis. .1/ 2
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(¢) Calculate the de Broglle wavelength associated
| with a photon movmg w1th a velocny equal to
1/20th velocny ofllght L GRHEIROEE. g
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2.  (a) What is Photoclectric effect ? Differentiatd™®

Old and New Quantum Theory. | 4
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(b) Derive posmon uncertamty principle from

de Broghe hypothe31s - 5
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3. (a) Deﬁne phase and group ve1001ty What is the

relation between group and phase velQ01ty. 5
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':"'i‘f(b) ‘Discuss Davisson %ith’eMer.experiment 4
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4. Give Séluﬁdn 'of" Schfodiﬁgér fédu‘.at.ioﬁf(')r Harmoﬁic
Oscillator ground ystait»es érid exmted stétés. 9
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5. Derive time dependent Schrodinger wave equation
and discuss concept of cigen values and cigen

9

functions.
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6.  (a) Define wave functions and its significance. 4
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(b) Whatis normalization of Wavé function. 3
TN G Bl JAMRIROT T & 7
(c) Define operator formalism. 2
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7.  Solve Schrodinger’s wave equation for a free particle
in 1-D box and hence find its eigen values, eigen

function, quantization of energy and momentum. 9
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8. Discuss 1-D Potential Barrier (E>VO) and find
reflection coefﬁcient\ penetration of leakage coefficient

and penetration depth. N 9
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