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Note :– This paper is of Thirty five (35) marks divided into

two (02) Sections ‘A’ and ‘B’. Attempt the questions

contained in these Sections according to the detailed

instructions given therein. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

uksV % ;g iz'u&i= iSarhl (35) vadksa dk gS] tks nks (02) [k.Mksa

^d* rFkk ^[k* esa foHkkftr gSA izR;sd [k.M esa fn, x,

foLrr̀ funsZ'kksa ds vuqlkj gh iz'uksa dks gy djuk gSA ijh{kkFkhZ

vius iz'uksa ds mÙkj nh xbZ mÙkj&iqfLrdk rd gh lhfer

j[ksaA dksbZ vfrfjDr (ch) mÙkj&iqfLrdk tkjh ugha dh

tk;sxhA
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Section–A

([k.M–d)

Long Answer Type Questions

(nh?kZ mÙkjh; iz'u) 2×9½=19

Note :– Section ‘A’ contains Five (05) Long-answer type

questions of Nine and Half (9½) marks each.

Learners are required to answer any two (02)

questions only.

uksV % [k.M ^d* esa ik¡p (05) nh?kZ mÙkjh; iz'u fn;s x;s gSa] izR;sd

iz'u ds fy, lk<+s ukS (9½) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa dks

buesa ls dsoy nks (02) iz'uksa ds mÙkj nsus gSaA

1. Explain classical Langevin's theory of diamagnetism and

obtain an expression for diamagnetic susceptibility.

ySafXou ds Dykfldy çfrpqEcdRo fl¼kar dks le>kb, vkSj

çfrpqEcdRo llsfIVfcfyVh ds fy, lehdj.k çkIr djsaA

2. Discuss the Kronig-Penney model for a linear lattice.

How does it lead to the formation of energy bands in

solids ?

Øksfux&isuh ekWMy dks le>kb, vkSj ;g Bkslksa esa ÅtkZ cSaM ds

fuekZ.k dh O;k[;k dSls djrk gS \
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3. What are free electron theory of metals ? Derive an

expression for conductivity of metals on the basis of

Drude Lorentz theory.

èkkrqvksa dk eqä bysDVªkWu fl¼kar D;k gS\ MqM ykWjsat fl¼kar ds

vkèkkj ij èkkrqvksa dh fo|qr pkydrk ds fy, lehdj.k çkIr

djsaA

4. What are the salient features of BCS theory ? Describe

the formation of Cooper pairs in detail.

BCS fl¼kar dh eq[; fo'ks"krk,¡ D;k gSa\ dwij ;qXe ds fuekZ.k

dks foLrkj ls le>kb,A

5. Explain paramagnetism and provide an overview of the

quantum theory of paramagnetism. Discuss its behavior

at low and high temperatures.

vuqpqacdRo dks le>kb, vkSj blds Dok.Ve fl¼kar dk fooj.k

nsaA de vkSj mPp rkieku esa blds O;ogkj ppkZ djsaA

Section–B

([k.M–[k)

Short Answer Type Questions

(y?kq mÙkjh; iz'u) 4×4=16

Note :– Section ‘B’ contains Eight (08) Short-answer type

questions of Four (04) marks each. Learners are

required to answer any four (04) questions only.
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uksV % [k.M ^[k* esa vkB (08) y?kq mÙkjh; iz'u fn;s x;s gSa]

izR;sd iz'u ds fy, pkj (04) vad fu/kkZfjr gSaA f'k{kk£Fk;ksa

dks buesa ls dsoy pkj (04) iz'uksa ds mÙkj nsus gSaA

1. Explain BCC crystal structure. Determine packing

fraction of BCC crystal structure.

BCC fØLVy lajpuk dks le>kb,A BCC fØLVy lajpuk dk

ladqyu xq.kkad fuèkkZfjr djsaA

2. Describe Laue's method of X-ray diffraction.

ykm fofèk }kjk ,Dl&js foorZu dk o.kZu dhft,A

3. What is reciprocal lattice ? Discuss some of its important

properties.

O;qRØe tkyd D;k gS\ blds dqN egRoiw.kZ xq.kksa ij ppkZ djsaA

4. Distinguish between metal, semiconductor and insulator

on the basis of their energy band structure.

ÅtkZ cSaM lajpuk ds vkèkkj ij pkyd] vèkZpkyd vkSj dqpkyd

esa varj dhft,A

5. Define lattice, basis, and crystal structure.

tkyd] vkèkkj vkSj fØLVy lajpuk dks ifjHkkf"kr djsaA

6. What are Miller Indices ? How they determined ?

feyj lwpdkad D;k gSa\ bUgsa dSls fuèkkZfjr fd;k tkrk gS \
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7. Define optical and acoustic modes of vibration

daiu ds çdk'kdh; vkSj èofud eksM dks ifjHkkf"kr dhft,A

8. What are electronic, ionic, and dipolar polarizability ?

bysDVªkWfud] vk;fud vkSj f}èkzqoh; èkzqohdj.k D;k gSa \

**************


