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Time : 2:00 Hrs. Max. Marks : 35

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 :µ ;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.

uksV :µ [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. Describe the Einstein and Debye theories of the specific

heat of solids. Also, derive expressions for the molar

heat capacity, and compare the predictions of both the

theories at low and high temperatures.

Bkslksa dh fof'k"V Å"ek ds fy, vkbaLVhu rFkk MsckbZ fl¼kUrksa dk

o.kZu dhft,A nksuksa fl¼kUrksa ls eksyj Å"ek /kkfjrk ds fy,

O;atd O;qRiUu dhft, rFkk fuEu ,oa mPp rkiekuksa ij muds

iwokZuqekuksa dh rqyuk dhft,A
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2. Derive the expression for magnetic susceptibility of a

paramagnetic substance using Langevin’s theory, and

state the main features of the quantum theory of

paramagnetism.

ySaxsfou ds fl¼kUr dk mi;ksx djrs gq, ijkpqacdh; inkFkZ dh

pqacdh; laosnu'khyrk ds fy, O;atd O;qRiUu dhft,A lkFk gh]

ijkpqacdRo ds DokaVe fl¼kUr dh eq[; fo'ks"krk,¡ fyf[k,A

3. State the main assumptions of the Bardeen-Cooper-

Schrieffer (BCS) theory of superconductivity. Explain

how the BCS theory accounts for the following

important properties of superconductors :

(a) Zero electrical resistance

(b) Meissner effect

(c) Isotope effect

ckMhZu&dwij&fJQj (BCS) fl¼kUr dh eq[; ekU;rkvksa dks

Li"V dhft,A crkb, fd BCS fl¼kUr fdl izdkj vfrpkyd

ds fuEufyf[kr eq[; xq.kksa dh O;k[;k djrk gS %

(v) 'kwU; fo|qr izfrjks/k

(c) ekbLuj izHkko

(l) leLFkkfud izHkko
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4. Explain the Wiedemann-Franz law and derive the

relation between the thermal conductivity and electrical

conductivity of metals on the basis of the Drude-Lorentz

free electron theory.

foMseSu&Ýkat fu;e dks le>kb, rFkk Mª©M&ykWjsUV~t eqä bysDVªkWu

fl¼kUr ds vk/kkj ij /kkrqvksa dh rki pkydrk vkSj oS|qr

pkydrk ds chp laca/k O;qRiUu dhft,A

5. Explain the Lennard-Jones potential and describe how

the balance between attractive and repulsive forces

determines the equilibrium distance between atoms in a

crystal. With the help of a potential energy curve, discuss

how this balance governs the binding energy, mechanical

stability, and elastic properties of solids.

ysukMZ&tksUl foHko dh O;k[;k dhft, rFkk crkb, fd vkd"kZd

vkSj izfr"kZd cyksa ds chp larqyu fdl izdkj fØLVy esa ijek.kqvksa

ds lkE; nwjh dks fu/kkZfjr djrk gSA fLFkfrt ÅtkZ oØ dh

lgk;rk ls le>kb, fd ;g larqyu Bkslksa dh ca/ku ÅtkZ] ;kaf=d

fLFkjrk] rFkk yphykiu dks dSls fu;af=r djrk gSA
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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.

uksV :µ [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 Bragg’s law ? A monochromatic X-ray beam

of wavelength 2 Å is reflected from the (100) planes of

a cubic crystal for which d = 0.2 nm. Calculate the

glancing angle  for the first order (n = 1) reflection.

czSx dk fu;e dk D;k gS \ ,do.khZ ,Dl&fdj.k iaqt ftldh

rjaxnS?;Z  = 2 Å gS] ,d ?kuh; fØLVy ds (100) ry ls

ijko£rr gksrh gS] ftlds fy, d = 0.2 nm gSA izFke Øe

(n = 1) ds ijkorZu ds fy, >qdko dks.k  dh x.kuk

dhft,A
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2. Distinguish between single crystal, polycrystalline, and

amorphous solids.

,dy fØLVy] cgqfØLVyh;] rFkk vukdkj Bksl esa varj Li"V

dhft,A

3. Explain Bloch’s theorem and discuss the concept of

allowed and forbidden bands.

CykW[k dk izes; le>kb, rFkk Bkslksa esa vuqer vkSj fuf"k¼ cSaMksa

dh vo/kkj.kk ij ppkZ dhft,A

4. State Dulong and Petit’s law of specific heat. Derive

the expression for the molar heat capacity of a solid

according to this law, and explain its limitations at low

temperatures.

M~;wykWUx vkSj isfVV dk fu;e fyf[k,A bl fu;e ds vuqlkj

Bksl dk eksyj Å"ek /kkfjrk dk O;atd O;qRiUu dhft, rFkk fuEu

rkiksa ij bl fu;e dh lhek,¡ le>kb;sA

5. Define Electronic and ionic polarizability, and dielectric

constant.

fo|qr vkSj paqcdh; /kzqo.k'khyrk dh ifjHkk"kk nhft,A lkFk gh

ijkoS|qr fLFkjkad dks ifjHkkf"kr dhft,A
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6. Write short notes on the following :

(a) Covalent bonding in solids

(b) Metallic bonding in solids

fuEufyf[kr ij laf{kIr fVIif.k;k¡ fyf[k, %

(v) Bkslksa esa lgla;kstd ca/ku

(c) Bkslksa esa /kkfRod ca/ku

7. Using the Drude model, compute the electrical

conductivity  for a metal with electron concentration

n = 8.00 × 1028 m–3, charge e = 1.602 × 10–19 C,

mean free time = 2.50 × 10–14 s, and electron mass

m = 9.11 × 10–31 kg.

Mª©M ekWMy dk iz;ksx djrs gq, fdlh /kkrq dh fo|qr pkydrk 

dh x.kuk dhft,] ;fn bysDVªkWu lkaærk n = 8.00 × 1028 m–3,

vkos'k e = 1.602 × 10–19 C vkSj eqä le; = 2.50 ×

10–14 s, rFkk bysDVªkWu dk æO;eku m = 9.11 × 10–31 kg

fn;k x;k gksA
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8. Explain Meissner effect. How does it distinguish

superconductors from perfect conductors ?

eSLuj izHkko dks le>kb,A ;g izHkko vfrpkyd dks iw.kZ pkyd

ls fdl izdkj fHkUu cukrk gS] Li"V dhft, \

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


