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BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

December, 2025 

(PHYSICS) 

PHE-13 : 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.  

 (iv) The values of physical constants are 

given at the end. 

1. Attempt any five parts : 5×3=15 

(a) Draw the First Brillouin Zone (FBZ) of 

a 2-D rectangular reciprocal lattice. 
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(b) Differentiate between the unit cell 

characteristics of hexagonal and cubic 

crystal lattices. 

(c) State the properties of a metallic bond. 

Give one example of this bond. 

(d) Distinguish between optical and 

acoustic branches of the wvs.k curve of 

a linear diatomic chain. 

(e) The ground state energy level for an 

electron in a 1-D box is 10 eV. In which 

energy level the electron has an energy 

equal to 250 eV ? 

(f) What is the critical magnetic field of a 

superconductor ? Distinguish between 

Type-I and Type-II superconductors. 

(g) What are diamagnetic materials ? Give 

two examples. 

(h) What are nano-structures ? Why are 

their properties different than their 

bulk counterparts ? 
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2.  Attempt any two parts : 2×5=10 

 (a) Prove that for a hexagonal close packed 

(hcp) lattice, 5 

8

3

c

a
  

 (b) Write down the expression for the 

geometric structure factor for an fcc 

lattice and obtain the conditions 

governing the structure factor. 5 

 (c) The primitive translation vectors of a 

lattice are :  

        1 2 3
ˆ ˆ ˆ ˆ2 , 3 2 , 3a ai a ai aj a k

  

     

  Determine the primitive translation 

vectors in reciprocal lattice. 5 

3. Attempt any one part : 1×5=5 

 (a) Derive an expression for the heat 

capacity of a solid on the basis of 

Debye’s theory. 5 

 (b) If the potential energy function is 

expressed as  3+2 


 

6 12
U( )

a b
r

r r
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  (i) Calculate the inter-molecular 

distance ( )er  for which the 

potential energy is minimum. 

  (ii) Show that the minimum potential 

energy is given by, 

minU
4

a

b

 
  
 
 

 

4. Answer any two parts : 2×5=10 

 (a) Obtain the expression for the built-in 

potential (V )bi  in terms of the donor 

and acceptor dopant concentrations for 

a p-n junction. 5 

 (b) Calculate the density of energy states 

with energy below 3 eV for electrons in 

a metallic specimen. 5 

 (c) Derive an expression for the Hall 

coefficient. 5 

5. Attempt any two parts : 2×5=10 
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 (a) With the help of a diagram, explain the 

directional freezing technique of crystal 

growth. 5 

 (b) What is a transducer ? Describe the 

working of a polymer capacitor as a 

humidity transducer. 1+4 

 (c) Calculate the magnetic moment of 

magnetite (Fe3O4) in units of Bohr 

magneton. 5 

Physical constants : 

346.62 10 Jsh    

23 –1
AN 6.02 10 mol   

191.6 10 Ce    

  23
B 1.38 10 Jsk  

319.1 10 kgem     
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 PHE–13 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

(HkkSfrd foKku) 

ih-,p-bZ-&13 % ?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 dSYdqysVj dk iz;ksx dj ldrs gSaA 

 (iii) izrhdksa ds vius lkekU; vFkZ gSaA  

 (iv) HkkSfrd fu;rkadksa ds eku var esa fn, x, gSaA 

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

(d) ,d 2-D vk;rkdkj O;qRØe tkyd dk izFke 

fczyqok¡ {ks= (FBZ) vkjsf[kr dhft,A 
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([k) "kV~dks.kh; vkSj ?kuh; fØLVy tkydksa dh ,dd 

dksf"Bdkvksa dh fof'k"Vrkvksa esa varj crkb,A 

(x) /kkfRod vkca/ku ds xq.k/keZ cukb,A bl vkca/ku dk 

,d mnkgj.k nhft,A 

(?k) f}&ijekf.od jS[kh; Ükà[kyk ds w izfr k oØ dh 

izdk'kh; vkSj /okfud 'kk[kkvksa esa varj cukb,A 

(³) ,d&foeh; ckWDl esa bysDVªkWu ds U;wure Lrj dh 

ÅtkZ dk eku 10 eV gSA fdl ÅtkZ Lrj esa bysDVªkWu 

dh ÅtkZ 250 eV gksxh \ 

(p) vfrpkyd dk Økafrd pqEcdh; {ks= D;k gksrk gS \ 

iz:i&I vkSj iz:i&II vfrpkydksa esa varj crkb,A 

(N) izfrpqEcdh; inkFkZ D;k gksrs gSa \ nks mnkgj.k 

cukb,A 

(t) uSuks lajpuk,¡ D;k gksrh gSa \ buds xq.k/keZ laxr 

LFkwy inkFkks± ds xq.k/keks± ls fHkUu D;ksa gksrs gSa \ 
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2- fuEufyf[kr esa ls fdUgha nks dks gy dhft, % 2×5=10 

 (d) fl¼ dhft, fd "kV~dks.kh; lqladqfyr (hcp) 

tkyd ds fy, 5 

8

3

c

a
 - 

 ([k) FCC tkyd ds T;kferh; lajpuk xq.kd dk 

O;atd fyf[k, vkSj lajpuk xq.kd ds eku fu/kkZfjr 

djus okys izfrca/k izkIr dhft,A 5 

 (x) ,d lkekU; tkyd ds vHkkT; LFkkukUrj.k lfn'k 

fuEufyf[kr gSa % 

  1 2 3
ˆ ˆ ˆ ˆ2 , 3 2 , 3a ai a ai aj a k

  

     

  bl tkyd ds laxr O;qRØe tkyd ds vHkkT; 

LFkkukarj.k lfn'k fu/kkZfjr dhft,A 5 

3- fdlh ,d Hkkx dks gy dhft, % 1×5=5 

 (d) fMckbZ fl¼kUr ds vk/kkj ij Bkslksa dh Å"ek&/kkfjrk 

dk O;atd O;qRiUu dhft,A 
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 ([k) fLFkfrt ÅtkZ Qyu dks fuEuor fu:fir fd;k gS % 


 

6 12
U( )

a b
r

r r
 

  (i) ml varjk&v.kqd nwjh (r
e
) dks ifjdfyr 

dhft,] ftlds fy, fLFkfrt ÅtkZ dk eku 

U;wure gksxkA 

  (ii) fl¼ dhft, fd U;wure fLFkfrt ÅtkZ dk 

O;atd minU
4

a

b

 
  
 
 

 gSA 3+2 

4- fuEufyf[kr esa ls fdUgha nks dks gy dhft, % 2×5=10 

 (d) p-n laf/k ds fy, nkrk vkSj xzkgh eknu lkaærkvksa  

ds inksa esa fufeZr foHko (Vbi) dk O;atd izkIr 

dhft,A  5 

 ([k) /kkfRod izfrn'kZ ds bysDVªkWuksa ds fy, 3 eV ls de 

ÅtkZ okyh ÅtkZ voLFkkvksa dk ?kuRo ifjdfyr 

dhft,A  5 

 (x) gky xq.kkad dk O;atd izkIr dhft,A 5 
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5- fuEufyf[kr esa ls fdUgha nks dks gy dhft, % 2×5=10 

(d) vkjs[k dh lgk;rk ls fØLVy o`f¼ dh fnf'kd 

fgehdj.k rduhd le>kb,A 5 

([k) VªkalM~;wlj D;k gksrk gS \ vkæZrk VªkalM~;wlj ds :i 

esa cgqyd la/kkfj= dk dk;Z le>kb,A 1$4 

(x) cksj eSxusVkWu ds ,dd esa eSXusVkbV (Fe3O4) dk 

pqEcdh; vk?kw.kZ ifjdfyr dhft, A 5 

HkkSfrd fu;rkad % 

346.62 10 Jsh    

23 –1
AN 6.02 10 mol   

191.6 10 Ce    

  23
B 1.38 10 Jsk  

319.1 10 kgem     

× × × × × 

 

 


