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Note : This paper is of forty (40) marks containing three 

(03) Sections A, B and C. Learners are required to 

attempt the questions contained in these Sections 

according to the detailed instructions given therein. 

uksV % ;g iz’u i= pkyhl ¼40½ vadksa dk gS tks rhu ¼03½ 

[k.Mksa ^d*] ^[k* rFkk ^x* esa foHkkftr gSA f’k{kkfFkZ;ksa dks 

bu [k.Mksa esa fn, x, foLr`r funsZ’kksa ds vuqlkj gh iz’uksa 

ds mŸkj nsus gSaA 

Section–A / [k.M&d 

(Long Answer Type Questions) / ¼nh?kZ mŸkjh; iz’u½ 

Note : Section ‘A’ contains four (04) long answer type 

questions of nine and half (9
1

2
) marks each. 

Learners are required to answer two (02) questions 

only. 
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uksV % [k.M ^d* esa pkj ¼04½ nh?kZ mŸkjh; iz’u fn;s x;s gSaA 

izR;sd iz’u ds fy, lk<+s ukS (9
1

2
) vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy nks ¼02½ iz’uksa ds mŸkj nsus 

gSaA 

1. What is Miller Indices ? How the Miller  indices of a 

crystal can be obtained ? Define interplanar spacing. 

feyj lwpdkad D;k gS \ fdlh fØLVy ds feyj lwpdkad 

dSls izkIr fd;s tkrs gSa \ vUrjkry vUrjky dks ifjHkkf”kr 

dhft,A 

2. What do you mean by Brillouin Zone ? Find out 

reciprocal lattice and Brillouin zone for a simple cubic 

lattice. 

fczyqok¡ {ks= ls D;k rkRi;Z gS \ ljy ?kuh; (SC) lajpuk ds 

fy, O;qRØe tkyd rFkk fczyqok¡ {ks= izkIr dhft,A 

3. Find out the phonon dispersion relation of a 

monoatomic linear chain. 

,dijek.kqd js[kh; Ük`a[kyk ds fy, QksukWu ifj{ksi.k lEcU/k 

izkIr dhft,A 

4. Explain the Debye model of specific heat of solids. 

Bkslksa dh fof’k”V Å”ek ds fy, fMckbZ ekWMy dh O;k[;k 

dhft,A 
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Section–B / [k.M&[k 

(Short Answer Type Questions) / ¼y?kq mŸkjh; iz’u½ 

Note : Section ‘B’ contains eight (08) short answer type 

questions of four (04) marks each. Learners are 

required to answer four (04) questions only.  

uksV % [k.M ^[k* esa vkB ¼08½ y?kq mŸkjh; iz’u fn;s x;s gaSA 

izR;sd iz’u ds fy, pkj ¼04½ vad fu/kkZfjr gSaA 

f’k{kkfFkZ;ksa dks buesa ls dsoy pkj ¼04½ iz’uksa ds mŸkj nsus 

gSaA 

1. What is van der Waals bonding ? Which type of 

crystals does van der Waals bonding have ? 

ok.Mj okYl vkca/ku D;k gS \ fdl izdkj ds fØLVyksa esa 

ok.Mj okYl vkca/ku ik;k tkrk gS \ 

2. What is Frenkel defects ? Find out the expression for 

Frenkel defect density in a crystal. 

Ýsady nks”k fdls dgrs gSa \ fdlh fØLVy eas mifLFkr 

Ýsady nks”kksa dh lkUnzrk ds fy, lw= izkIr dhft,A 

3. Calculate the glancing angle on the plane (110) of a 

cubic rock salt crystal ( 2 .8 1 Å )a   corresponding to 

record order diffraction maxima of wavelength 

0.71 Å : 

(sin 5° = 0.0871) 

?kuh; jkWd lkWYV fØLVy ( 2 .8 1 Å )a   ds fy, ijkorZu 

dh nwljh dksfV esa ;fn rjaxnS?;Z 0.71 Å gks] rks i`”BlihZ 

dks.k dk eku Kkr dhft, % 

(sin 5° = 0.0871) 
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4. Explain Drude-Lorentz theory of electric conductivity. 

fo|qr pkydrk ds MªwM&ykWjsUt fl)kUr dk o.kZu dhft,A 

5. Discuss the Kronig-Penny model in brief and explain 

how it helps in the formation of energy band in solids ? 

Øksfux&iSuh ekWMy dh la{ksi esas foospuk dhft, rFkk crkb, 

fd ;g Bkslksa ds ÅtkZ cS.M ds fuekZ.k esa fdl izdkj 

lgk;rk djrk gS \ 

6. What is Hall effect in semiconductors ? 

v/kZpkydksa esa gky izHkko dh O;k[;k dhft,A 

7. Explain photovoltaic effect. Obtain the relation 

between photovoltage and photocurrent. 

izdk’k oksYVh; izHkko dks le>kb,A izdk’k oksYVrk rFkk 

izdk’k /kkjk ds e/; lw= LFkkfir dhft,A 

8. Classify the magnetic materials. 

pqEcdh; inkFkks± dk oxhZdj.k dhft,A 

Section–C / [k.M&x 

(Objective Type Questions) / ¼oLrqfu”B iz’u½ 

Note : Section ‘C’ contains ten (10) objective type 

questions of half  1

2
 mark each. All the questions 

of this Section are compulsory. 

uksV % [k.M ^x* esa nl ¼10½ oLrqfu”B iz’u fn;s x;s gSaA izR;sd 

iz’u ds fy, vk/kk  1

2
vad fu/kkZfjr gSA bl [k.M ds 

lHkh iz’u vfuok;Z gSaA 
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Choose the correct alternative : 

lgh fodYi pqfu, % 

1. The atomic radius for fcc lattice is : 

(a) 
2

a
 

(b) 
3

4
a  

(c) 
2

4
a  

(d) None of these 

Qyd dsUnzh; ?kuh; fcc tkyd ds fy, ijek.kqfod f=T;k 

gS % 

¼v½ 
2

a
 

¼c½ 
3

4
a  

¼l½ 
2

4
a  

¼n½ buesa ls dksbZ ugha 

2. Diamond has Bravais lattice of : 

(a) fcc 

(b) bcc 

(c) hcp 

(d) sc 
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Mk;e.M dh czsos tkyd gS % 

¼v½ fcc 

¼c½ bcc 

¼l½ hcp 

¼n½ sc 

3. bcc lattice is reciprocal of : 

(a) bcc itself 

(b) sc lattice 

(c) fcc lattice 

(d) None of these 

bcc tkyd dh O;qRØe tkyd gS % 

¼v½ bcc tkyd gh 

¼c½ sc tkyd  

¼l½ fcc tkyd  

¼n½ buesa ls dksbZ ugha 

4. The unit of magnetic susceptibility is : 

(a) A/m 

(b) A/m
2
 

(c) Am
2
 

(d) No unit 

pqEcdh; izo`fŸk dk ek=d gS % 

¼v½ A/m 

¼c½ A/m
2
 

¼l½ Am
2
 

¼n½ dksbZ ek=d ughas 
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5. As the temperature approaches to zero, the lattice 

contribution to heat capacity of solids approaches : 

(a) infinity 

(b) zero 

(c) one 

(d) any value 

Bkslksa dh Å”ek /kkfjrk esa tkyd dk ;ksxnku rkieku ds 

‘kwU; dh vksj c<+us ds lkFk gks tkrk gS % 

¼v½ vUkUr 

¼c½ ‘kwU; 

¼l½ ,d 

¼n½ dksbZ Hkh eku 

6. Fermi temperature 
F

(T )  is given by : 

(a) 
F B

E /k   

(b) 
B F

/Ek   

(c) 
F B

E k   

(d) None of these 

QehZ rkieku fuEufyf[kr esas ls fdlds }kjk iznf’kZr fd;k 

tkrk gS \ 

¼v½ 
F B

E /k  

¼c½ 
B F

/Ek  

¼l½ 
F B

E k  

¼n½ buesa ls dksbZ ugha 
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7. Separation between valence band and conduction band 

is measured in : 

(a) meter  

(b) centimeter 

(c) mm 

(d) electron volt 

la;kstdrk cS.M rFkk pkyu cS.M ds chp ds vUrjky dh 

eki dh tkrh gS % 

¼v½ ehVj 

¼c½ lseh- 

¼l½ feeh- 

¼n½ bysDVªkWu oksYV 

8. The Hall effect occurs in : 

(a) metals only 

(b) h-type semiconductor only 

(c) intrinsic semiconductor only 

(d) All of the above 

gky izHkko ?kfVr gksrk gS % 

¼v½ dsoy /kkrqvkssa esa 

¼c½ dsoy h-izdkj v)Zpkydksa esa 

¼l½ dsoy uSt v)Zpkydksa esa 

¼n½ mi;qZDRk lHkh esa 



 [ 9 ] PH–10 

 (B-16) P. T. O. 

9. The diamagnetic susceptibility is : 

(a) always positive 

(b) always negative 

(c) zero 

(d) one  

izfrpqEcdh; izo`fŸk gksrh gS % 

¼v½ lnSo /kukRed 

¼c½ lnSo _.kkRed 

¼l½ ‘kwU; 

¼n½ ,d 

10. Critical magnetic field of a superconductor : 

(a) does not depend on temperature 

(b) increases if temperature increases 

(c) increases if temperature decreases 

(d) does not depend on transition temperature 

fdlh vfrpkyd dk Økafrd pqEcdh; {ks= % 

¼v½ rkieku ij fuHkZj ugha djrk gS 

¼c½ rkieku c<+us ij c<+rk gS 

¼l½ rkieku ?kVus ij c<+rk gS 

¼n½ Økafrd rkieku ij fuHkZj ugha djrk gS 
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