
B-53 P. T. O. 

4/1 Roll No. ………………….. 

PH–10 

Solid State Physics 

¼Bksl voLFkk HkkSfrdh½ 

Bachelor of Science (BSC-12/16) 

Third Year, Examination, 2017 

Time : 3 Hours   Max. Marks : 40 

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  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  vad fu/kkZfjr gSaA 

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

gSaA 

1. Discuss Laue conditions of X-ray diffraction from a 

crystal. What are the applications of the Powder 

method of crystallography ? 

,d LQfVd ls ,Dl&fdj.k foorZu gsrq ykos dh ‘krks± dk 

o.kZu dhft;sA LQfVd ds lajpuk v/;;u gsrq ikmMj fof/k 

dh mi;ksfxrk,¡ D;k gSa \ 

2. What do you mean by spontaneous magnetization ? 

Derive and discuss Curie law for a ferromagnet. 

LoPNUn pqEcdRo ls vki D;k le>rs gSa \ ykSg pqEcdRo 

gsrq D;wjh ds fu;e dks izkIr dhft;s rFkk bl fu;e dk 

o.kZu dhft,A 

3. What do you mean by normal modes ? Derive an 

dispersion relation for a monoatomic crystal. 

ukWeZy eksM~l ¼lkekU; izdkj½ ls vki D;k le>rs gSa \ ,d 

ijek.koh; tkyd gsrq fopyu dk lehdj.k izkIr dhft;sA 

4. What do you understand by extrinsic semiconductor ? 

Discuss the position of Fermi level for intrinsic and 

extrinsic semiconductors. State the conditions under 

which an extrinsic semiconductor may behave as an 

intrinsic semiconductor. 

oká v)Zpkyd ls vki D;k le>rs gSa \ fut v)Zpkyd 

rFkk oká v)Zpkyd gsrq QehZ lrg dh fLFkfr dks 

le>kb;sA ml fLFkfr dks crkb;s tc cká v)Zpkyd ds ,d 

fut v)Zpkyd tSlk O;ogkj djus dh laHkkouk gks tk;sA 
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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 do you mean by isotopic effect ? 

leLFkkfud izHkko ls vki D;k le>rs gSa \ 

2. Discuss formation of Cooper pairs. 

dwij ;qXeksa ds cuus dh fof/k dk o.kZu dhft;sA 

3. What do you mean by effective mass of an electron in 

the solid ? 

,d Bksl esa bysDVªkWu ds izHkkoh nzO;eku ls vki D;k le>rs 

gSa \ 

4. Discuss dispersion relation of a di-atomic (ionic) solid. 

f}ijek.kfod ¼vk;fud½ tkyd ds fy;s fopyu lehdj.k 

dk o.kZu dhft,A 

5. Show that Laue condition of X-ray diffraction is 

equivalent to Bragg‟s law. 

n’kkZb;s fd ,Dl&fdj.k foorZu gsrq ykos dh ‘krs± czSXl fu;e 

ds le:i gSA 
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6. Outline the properties of reciprocal lattice vectors. 

O;qŸØe tkyd lfn’kksa ds xq.kksa dks js[kkafdr dhft;sA 

7. Discuss Ohm‟s law using free electron theory of 

metals. 

LorU= bysDVªkWu fl)kUr ds iz;ksx ls vkse ds fu;e dks 

le>kb;sA 

8. What do you mean by van der Waals‟ bonding ?  

okUMj okYl ds vkcU/k ls vki D;k le>rs gSa \ 

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 

1. Which one of the following types of the bonding may 

be directional in nature ? 

(a) Ionic bonding 

(b) Metallic bonding 

(c) Covalent bonding 

(d) van der Waals‟ bonding 
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fuEufyf[kr esa ls dkSu&lk vkcU/k fufnZ”V gksrk gS \ 

¼v½ vk;fud vkcU/k 

¼c½ /kkfRod vkcU/k 

¼l½ lgla;kstd vkcU/k 

¼n½ okUMj okYl dk vkcU/k 

2. Multiplicity of (111) Bragg‟s spot is  : 

(a) 1 

(b) 4 

(c) 6 

(d) 8 

¼111½ czSXl fp  dh xq.krk gS % 

¼v½ 1 

¼c½ 4 

¼l½ 6 

¼n½ 8 

3. Number of lattice points per unit cell in a FCC crystal 

is : 

(a) 1 

(b) 4 

(c) 6 

(d) 8 

,d FCC tkyd esa izfr d{k tkyd fcUnqvksa dh la[;k gS % 

¼v½ 1 

¼c½ 4 

¼l½ 6 

¼n½ 8 



 [ 6 ] PH–10 

B-53 

4. If I is the intensity of first order diffracted X-rays form 

a set of parallel planes having interplanar spacing d, 

then the value of the intensity for the set of parallel 

planes having interplanar spacing 
2

d
 will be : 

(a) I/4  

(b) 0 

(c) 2I   

(d) 
I

2
  

;fn lekukUrj leryksa ds chp d  nwjh dh n’kk esa izFke 

dksfV ds foofrZr ,Dl&fdj.k dh rhozrk I  gS] rks bu 

leryksa ds chp dh nwjh 
2

d
 gksus dh n’kk esa foofrZr 

,Dl&fdj.k dh rhozrk gksxh % 

¼v½ I/4  

¼c½ 0 

¼l½ 2I   

¼n½ 
I

2
 

5. The resistivity may be written in general as : 

(a) 0 Ta   

(b) 2
0 Ta   

(c) 5
0 Tb   

(d) 5
0 T + Ta b   

where, a and b are constants. 
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lkekU;r;k izfrjks/kdrk dks bl izdkj fy[k ldrs gSa % 

¼v½ 0 Ta  

¼c½ 2
0 Ta  

¼l½ 5
0 Tb  

¼n½ 5
0 T + Ta b  

tgk¡ a rFkk b fLFkjkad gSaA 

6. Choose a correct statment from the following : 

(a) Ionic solids are crystalline, brittle and optically 

transparent. 

(b) Ionic solids are amorphous, tensile and optically 

transparent. 

(c) Ionic solids are amorphous, brittle and optically 

transparent 

(d) None of the above 

fuEufyf[kr esa ls ,d lgh fodYi pqfu;s % 

¼v½ vk;fud Bksl LQfVd] {k.kHkaxqj rFkk izdk’k gsrq 

ikjn’khZ gksrk gSA 

¼c½ vk;fud Bksl vef.kHk] /kkR;o/kZ rFkk izdk’k gsrq 

ikjn’khZ gksrk gSA 

¼l½ vk;fud Bksl vef.kHk] {k.kHkaxqj rFkk izdk’k gsrq 

ikjn’khZ gksrk gSA 

¼n½ mi;qZDr esa ls dksbZ ugha 
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7. The magnetic susceptibility of a paramagnetic 

substance may be written as : 

(a) 
C

T
  

(b) 
C

C

T T
  

(c) 
C

C

T + T
  

(d) 
C

C

T  T
  

where C is a constant and other symbols have there 

usual meaning. 

vuqpqEcdh; inkFkZ dh pqEcdh; vuq’khyurk dks bl izdkj 

ls fy[kk tk ldrk gS % 

¼v½ 
C

T
 

¼c½ 

C

C

T T
 

¼l½ 

C

C

T + T
 

¼n½ 

C

C

T  T
 

tgk¡ C ,d fLFkjkad gS rFkk vU; izrhdksa dk lkekU;r;k 

Kkr vFkZ gSA 
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8. The packing fraction for SC, BCC and FCC crystal are 

fSC, fBCC and fFCC respectively, then : 

(a) SC BCC FCCf f f   

(b) SC BCC FCCf f f   

(c) SC FCC BCCf f f   

(d) SC FCC BCCf f f   

SC, BCC rFkk FCC LQkfVdksa ds ladqyu va’k Øe’k%  

rFkk fSC, fBCC gSa] rks % 

¼v½ SC BCC FCCf f f  

¼c½ SC BCC FCCf f f  

¼l½ SC FCC BCCf f f  

¼n½ SC FCC BCCf f f  

9. The maximum value of Cv  is : 

(a) R 

(b) 2R 

(c) 3R 

(d) 
3

R
2

  

Cv  dk vf/kdre eku gS % 

¼v½ R 

¼c½ 2R 

¼l½ 3R 

¼n½ 
3

2
 R 
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10. 1M  and 2M  are the mass of Na  and Cl  ions 

respetively while u and v are the maximum velocity of 

Na ion and Cl ions respectively, then for optical 

modes, we have : 

(a) 2 2
1 2

1 1
M M

2 2
u v   

(b) 2
1 2M Mu v   

(c) 1 2M Mu v   

(d) 2 2
1 2M Mu v   

Na  rFkk Cl  vk;uksa dk nzO;eku Øe’k% 1M  rFkk 2M  

gS rFkk Na  vkSj Cl  vk;uksa dk vf/kdre osx Øe’k% u  

rFkk v  gS] rks izdk’kdh; jhfr dEiu esa gesa feyrk gS % 

¼v½ 2 2
1 2

1 1
M M

2 2
u v  

¼c½ 2
1 2M Mu v 

¼l½ 1 2M Mu v  

¼n½ 2 2
1 2M Mu v  
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