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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 there in. Candidates should limit

their answers to the questions on the given answer

sheet. No additional (B) answer sheet will be

issued.

;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,

foLr̀r 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.

[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. How Cooper pairs are formed in superconductors ?

Explain the BCS theory of superconductivity and discuss

the energy gap based on this theory.

vfrpkyd esa dwij ;qXe dSls curs gSa \ vfrpkydrk ds BCS

fl¼kUr dh O;k[;k dhft, vkSj bl fl¼kUr ds vk/kkj ij ÅtkZ

varj ij ppkZ dhft,A

2. Discuss in detail Kronig-Penny model for the motion of

electrons in a periodic potential. In a diagram, show

allowed and forbidden energy bands.
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vkof/kd {kerk esa bysDVªkWuksa dh xfr ds fy, Øksfuax&isuh ekWMy

ij foLrkj ls ppkZ dhft,A ,d vkjs[k esa] vuqer vkSj fuf"k¼

ÅtkZ cS.M fn[kkb,A

3. Explain the physical basis of diamagnetism and

paramagnetism of materials. Describe the Weiss

molecular field theory of ferromagnetism and derive the

Curie-Weiss law.

inkFkks± izfrpqEcdRo vkSj vuqpqEcdRo ds HkkSfrd vk/kkj dh

O;k[;k dhft,A ykSgpqEcdRo ds ohl vk.kfod {ks= fl¼kUr

dk o.kZu dhft, vkSj D;wjh&ohl fu;e O;qRiUu dhft,A

4. Derive the dispersion relation for the vibrations of one

dimensional diatomic lattice and also discuss the

acoustical and optical phonon modes.

,d foeh; f}ijek.kqd fØLVy ds dEiu ds fy, ifj{ksi.k

laca/k izkIr dhft, rFkk /ofud vkSj vkWfIVdy Qksuu eksM ij

Hkh ppkZ dhft,A

5. Derive an expression for specific heat of solids on the

basis of Einstein’s model. Discuss the merits and demerits

of this model.

vkbaLVhu ds ekWMy ds vk/kkj ij Bksl inkFkks± dh fof'k"V Å"ek

ds fy, O;atd O;qRiUu dhft,A bl ekWMy ds xq.k vkSj nks"kksa ij

ppkZ dhft,A
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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.

[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. What is superconductivity ? Mention important

applications of superconducting materials.

vfrpkydrk D;k gS \ vfrpkyd inkFkks± ds egRoiw.kZ vuqiz;ksxksa

dk mYys[k dhft,A

2. Define the concept of effective mass.

izHkkoh æO;eku dh vo/kkj.kk dks ifjHkkf"kr dhft,A

3. Explain Bragg’s law for X-ray diffraction in crystals.

fØLVy esa ,Dl&js foorZu ds fy, czSx ds fu;e dh O;k[;k

dhft,A

4. Describe the movement of atoms in the optical and

acoustical modes of wave propagation for a linear

diatomic crystal.

,d jSf[kd f}ijek.kqd fØLVy ds fy, rjax lapj.k ds izdkf'kd

o /ofud eksM esa ijek.kqvksa dh xfr dk o.kZu dhft,A
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5. How does the Debye’s model differ from the Einstein’s

model of lattice specific heat ?

Å"ek /kkfjrk dk vkbaLVhu ekWMy fMckbZ ekWMy ls fdl izdkj

fHkUu gS \

6. What is Hysteresis ? Why is hysteresis loop important ?

fgLVSfjlhl D;k gS \ fgLVSfjlhl ywi D;ksa egRoiw.kZ gS \

7. What do you mean by imperfection in solids ?

Bksl dh viw.k±rk ls vki D;k le>rs gSa \

8. Write down Clausius–Mossoti equation.

DykWfl;l&ekslksVh lehdj.k fyf[k,A

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


