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BACHELOR OF SCIENCE (B. SC.)  

PHYSICS 

Term-End Examination 

June, 2026 

PHE-013 : PHYSICS OF SOLIDS  

Time : 2 Hours  Maximum Marks : 50 

Note : (i) All questions are compulsory. 

However internal choices are given.  

 (ii) You may use a calculator.  

 (iii)  Symbols have their usual meanings. 

1. Attempt any five parts : 5×3=15 

(a) List all the symmetry elements of a 

benzene molecule. 

(b) What is a primitive unit cell ? Draw the 

Wigner-Seitz construction for a 2D 

lattice. 
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(c) Arrange the following bonds in 

ascending order of their strength and 

write one example of each : 

(i) Van der Waals bond 

(ii) Ionic bond 

(iii) Covalent bond 

(d) The energy of an electron in a 

crystalline solid is given by  
2 27

( )
k

k
m

. 

Calculate its velocity and effective 

mass. 

(e) List independent elastic stiffness 

constants of the cubic crystal. Explain 

how any two of these constants relate 

stress and strain. 

(f) Draw the resistivity versus temperature 

plot for an ideal metal and a 

superconductor.  

(g) What should be the properties of a 

material so that its crystals can be 

produced by the melt-growth process ? 
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(h) Explain classification of polymers on 

the basis of their structure. 

2.  Attempt any two parts : 2×5=10 

 (a) Define atomic packing fraction for a 

crystal structure. Calculate the atomic 

packing fraction for an fcc structure. 

 (b) Determine the primitive translation 

vectors of the reciprocal lattice for a 

simple cubic structure. Prove that the 

volume of the unit cell in the reciprocal 

lattice is inversely proportional to that 

of the direct lattice for a simple cubic 

structure. 

 (c) Explain why X-rays are used for 

probing crystal structures. Derive 

Bragg condition for diffraction maxima. 

3. Attempt any one part : 1×5=5 

 (a) Derive an expression for heat capacity 

of a solid based on Einstein’s theory. 

 (b) Derive the dispersion relation for the 

vibrations of a linear chain of identical 

atoms. 
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4. Answer any two parts : 2×5=10 

 (a) (i) State the limitations of the Drude-

Lorentz theory. 

(ii) The experimentally observed value 

of electrical conductivity of a metal 

is 7 1 110 m  . Calculate the 

relaxation time.  

  Take :   191.6 10 Ce , 

319.1 10 kgm    and 

28 32 10 mn   . 3+2 

 (b) (i) Explain the origin of the periodic 

potential field experienced by 

electrons in a crystalline solid. 

(ii) State Bloch’s theorem for the wave 

function of an electron in a periodic 

potential. 3+2 

 (c) The expressions for the electron and 

hole concentrations in an intrinsic 

semiconductor are : 4+1 
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Derive the expression for intrinsic 

Fermi level FE i . Obtain the location of 

Fermi level at T = 0 K. 

5. Attempt any two parts : 2×5=10 

 (a) Describe with the help of diagrams the 

different types of point defects in 

crystals. 5 

 (b) Describe the photolithography method 

of nanostructure fabrication. 5 

 (c) Describe the salient features of ferro- 

magnetism. Explain remanence and 

coercivity in a ferromagnetic material. 

3+2 
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 PHE–013 

foKku Lukrd (ch- ,l&lh-)  

HkkSfrd foKku 

l=kar ijh{kk  

twu] 2026 

ih-,p-bZ-&013 % ?ku voLFkk HkkSfrdh 

le; % 2 ?k.Vs   vf/kdre vad % 50  

uksV % (i) lHkh iz'u vfuok;Z gSa] fdUrq vkUrfjd fodYi fn, 

x, gSaA 

 (ii) vki dSYkdqysVj dk iz;ksx dj ldrs gSaA 

 (iii) izrhdksa ds vius lkekU; vFkZ gSaA  

1- fdUgha ik¡p Hkkxksas dks gy dhft, % 5×3=15 

(d) csathu v.kq ds lHkh lefefr vo;oksa dh lwph 

cukb,A 
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([k) vHkkT; ,dd dksf"Bdk D;k gksrh gS \ f}foeh; 

tkyd ds fy, foXuSj&lkbV~t jpuk dk vkjs[k 

[khafp,A 

(x) fuEufyf[kr vkca/kuksa dks buds cy ds vk/kkj ij 

vkjksgh Øe esa O;ofLFkr dhft, vkSj izR;sd dk 

,d&,d mnkgj.k nhft, % 

(i) ok.Mj okYl vkca/k 

(ii) vk;uh vkca/k 

(iii) lgla;ksth vkca/k 

(?k) fdlh fØLVyh; Bksl esa bysDVªkWu dh ÅtkZ dk 

O;atd  
2 27

( )
k

k
m

 gSA bysDVªkWu dk osx vkSj 

izHkkoh nzO;eku ifjdfyr dhft,A 

(³) ,d ?kuh; fØLVy ds Lora= izR;kLFk nquZE;rk 

xq.kkadksa dks lwphÏr dhft,A fdUgha nks xq.kkadksa ds 

fy, le>kb, fd og dSls izfrcy vkSj foÏfr dks 

lacaf/kr djrs gSaA 
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(p) ,d vkn'kZ /kkrq vkSj ,d vfrpkyd ds fy, 

izfrjks/kdrk ds rkieku ds lkis{k vkjs[k cukb,A 

(N) fdlh inkFkZ ds D;k xq.k/keZ gksus pkfg;s ftlls fd 

bls fØLVy] xyu&o`f¼ izfØ;k ls cuk;s tk lds \ 

(t) lajpuk ds vk/kkj ij cgqydksa dk oxhZdj.k 

le>kb,A 

2- fdUgha nks Hkkxksa dks gy dhft, % 2×5=10 

 (d) fdlh fØLVy lajpuk ds fy, ijek.oh; ladqyu 

xq.kkad dh ifjHkk"kk nhft,A Qyd dsafnzr ?kuh; 

(fcc) lajpuk ds fy, ijek.oh; ladqyu xq.kkad 

ifjdfyr dhft,A 

 ([k) ,d ljy ?kuh; lajpuk ds fy, O;qRØe tkyd ds 

vHkkT; LFkkukarj.k lfn'k fu/kkZfjr dhft,A fl¼ 

dhft, fd ljy ?kuh; lajpuk ds O;qRØe tkyd 

dh ,dd dksf"Bdk dk vk;ru] mlds laxr lkekU; 

tkyd dh ,dd dksf"Bdk ds vk;ru dk 

O;qRØekuqikrh gksrk gSA 
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 (x) le>kb, fd fØLVy lajpuk fu/kkZfjr djus ds fy, 

,Dl&fdj.k dk mi;ksx D;ksa fd;k tkrk gS \ foorZu 

mfPp"B ds fy, czSx izfrca/k O;qRiUu dhft,A 

3- fdlh ,d Hkkx dks gy dhft, % 1×5=5 

 (d) vkbULVhu fl¼kar ds vk/kkj ij Bkslksa dh Å"ek/kkfjrk 

dk O;atd O;qRiUu dhft,A 

 ([k) ,d gh izdkj ds ijek.kqvksa dh js[kh; Ükà[kyk ds 

dEiuksa ds fy, ifj{ksi.k laca/k O;qRiUu dhft,A 

4- fdUgha nks Hkkxksa dks gy dhft, % 2×5=10 

 (d) (i) MªwMs&yksjsUV~l fl¼kUr dh dfe;k¡ crkb,A 

(ii) fdlh /kkrq dh oS|qr pkydrk dk izk;ksfxd 

izsf{kr eku 
7 1 110 m   gSA foJkafr dky 

ifjdfyr dhft,A 
  191.6 10 Ce ] 

319.1 10 kgm    vkSj 

28 32 10 mn    ysaA 3+2 
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 ([k) (i) fØLVyh; Bksl esa bysDVªkWuksa ds }kjk vuqHkwr 

vkorhZ foHko {ks= dk mn~Hko D;k gS] 

le>kb,A 

(ii) vkorhZ foHko esa mifLFkr bysDVªkWu ds rjax 

Qyu ds fy, CykW[k izes; dk dFku fyf[k,A 

3+2 

 (x) uSt v/kZpkyd esa bysDVªkWu vkSj gksy dh lkUnzrk ds 

O;atd fuEufyf[kr gSa % 

     

 
  

 

C F
C

B

(E E )
N exp

T
en

k
  

 
  

 

F V
V

B

(E E )
N exp

T
hn

k
 

uSt QehZ ÅtkZ FE i  dk O;atd O;qRiUu dhft,A  

T = 0 K ij QehZ Lrj dh fLFkfr Kkr dhft,A 4+1 

5- fdUgha nks Hkkxksa dks gy dhft, % 2×5=10 

(d) vkjs[kksa ds lkFk fØLVy esa ik;s tkus okys fofHkUu 

izdkj ds fcanq nks"kksa dk fooj.k nhft,A 5 
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([k) uSuks&lajpuk dh Hkk&v'eys[ku fof/k dk o.kZu 

dhft,A  5 

(x) yksg&pqEcdRo ds izeq[k y{k.kksa dk fooj.k dhft,A 

yksg&pqEcdh; inkFkks± ds fy, pqacdRoko'ks"k 

(remanence) vkSj fuxzkfgrk (coercivity) 

le>kb,A 3+2 

× × × × × 

 

 

 

 

 

 

 

 

 

 


