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PH-10 

June - Examination 2026 

B.Sc. (Part-III) Examination 

PHYSICS 

Solid State Physics 

Bksl voLFkk HkkSfrdhBksl voLFkk HkkSfrdhBksl voLFkk HkkSfrdhBksl voLFkk HkkSfrdh    
Paper : PH-10 

[Time: 3 Hours]                    [Maximum Marks: 70]    
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 
   instructions in each section. 
funsZ’k funsZ’k funsZ’k funsZ’k %&%&%&%&    ;g iz’u&i= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA izR;sd [k.M ds funsZ’kkuqlkj iz’uksa ds 
     mŸkj nhft,A    
 Section-A 7××××2====14 

 (Very Short Answer Type Questions)  

Note :- Answer all questions. As per the nature of the question delimit your answer in one word,           
   one sentence or maximum up to 30 words. Each question carries 2 marks. 
 [k.M&^v^[k.M&^v^[k.M&^v^[k.M&^v^     

 ¼vfr¼vfr¼vfr¼vfr    y?kqy?kqy?kqy?kq    mŸkjh; iz’umŸkjh; iz’umŸkjh; iz’umŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %&    lHkhlHkhlHkhlHkh iz’uksa ds mŸkj nhft,A vki vius mŸkj dks iz’ukuqlkj ,d 'kCn] ,d okD; ;k vf/kdre  
   30303030  'kCnksa esa ifjlhfer dhft,A izR;sd iz’u 2222 vad dk gSA 

1. (i) What is a Wigner-Seitz Cell?   

  foXuj&lkbV~t+ dksf"Bdk D;k gS\   

 (ii) Define Hydrogen Bonding.   

  gkbMªkstu vkca/ku dks ifjHkkf"kr dhft,A   

 (iii) What is a Colour Center?  

  jax dsUæ D;k gS\   

 (iv) Define Einstein Temperature.   

  vkbaLVhu rki dks ifjHkkf"kr dhft,A   

 (v) State Bloch Theorem.   

  CykW[k izes; fyf[k,A   

 (vi) Define Piezoelectric Effect.   

  nkc oS|qr izHkko dks ifjHkkf"kr dhft,A  

 (vii) What is Antiferromagnetism?  

  izfr ykSgpqEcdRo D;k gS\   
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 Section-B 4××××7====28 

 (Short Answer Type Questions)  

Note :- Answer any four questions. You have to delimit your each answer maximum up to                            

   200 words. Each question carries 7 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u¼y?kq mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha pkjfdUgha pkjfdUgha pkjfdUgha pkj iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 200200200200 'kCnksa esa ifjlhfer 

   dhft,A izR;sd iz’u 7777 vad dk gSA 

2. Explain the reciprocal lattice of a simple cubic crystal and discuss its significance in 

solid state physics.  

 

 ljy ?kuh; fØLVy ds O;qRØe tkyd dh O;k[;k dhft, rFkk Bksl voLFkk HkkSfrdh esa 

mlds egRo dh ppkZ dhft,A   

 

3. Discuss Ionic Bonding in solids and derive an expression for lattice energy.   

 Bkslksa esa vk;fud vkca/ku dh foospuk dhft, rFkk tkyd ÅtkZ dk O;atd O;qRiUu dhft,A   

4. Monochromatic X-rays of wavelength 1.54Å are incident on a crystal. The first-order 

diffraction maximum is observed at a Bragg angle of 22.5°. Calculate the interplanar 

distance.  

 

 1.54Å rjaxnS/;Z dh ,do.khZ ,Dl&fdj.ksa fdlh fØLVy ij vkifrr gksrh gSA izFke dksfV 

dk foorZu vf/kdre 22.5° czSx dks.k ij izkIr gksrk gSA varjryh; nwjh Kkr dhft,A  

 

5. A BCC crystal has lattice constant a = 4.00Å. Calculate the atomic radius.   

 fdlh BCC fØLVy dk tkyd fu;rkad a = 4.00Å gSA ijek.kq f=T;k Kkr dhft,A   

6. Explain Drift Current Density and derive its mathematical expression.   

 fMª¶V /kkjk ?kuRo dh O;k[;k dhft, rFkk mldk xf.krh; O;atd O;qRiUu dhft,A   

7. Explain Ferroelectric Domains and discuss the mechanism of domain switching.    

 QsjksbysfDVªd Mksesu rFkk Mksesu fLofpax dh fØ;kfof/k dh O;k[;k dhft,A   

8. Explain Josephson Junction and discuss its important applications.    

 tkslsQlu taD’ku dh O;k[;k dhft, rFkk mlds izeq[k vuqiz;ksxksa dh ppkZ dhft,A   

9. A semiconductor material has an absorption of 600 cm–1 at room temperature. Light 

with an energy of 1.5 eV and an intensity of 6×10–7 watt/cm2 incident on material. 

Calculate the incident photon flux.  

  

 ,d v/kZpkyd inkFkZ dk dejs ds lkekU; rkieku ij vo’kks"k.k 600 cm–1 gSA inkFkZ ij     

1.5 eV ÅtkZ dk 6×10–7 watt/cm2 rhozrk dk izdk’k Mkyk tkrk gSA inkFkZ ij vkifrr 

Q+ksVkWu ¶+yDl dh x.kuk dhft,A  
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 Section-C 2××××14====28 

 (Long Answer Type Questions)  

Note :- Answer any two questions. You have to delimit your each answer maximum up to                            
   500 words. Each question carries  14 marks. 
 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u¼nh?kZ mŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 
   dhft,A izR;sd iz’u 11114444 vad dk gSA 

10. Explain the Laue method of X-ray diffraction. Discuss the experimental 

arrangement, working and applications.  

 

 ,Dl&js foorZu dh ykm fof/k dks le>kb,A blds izk;ksfxd O;oLFkk] dk;Ziz.kkyh vkSj 

vuqiz;ksxksa ij ppkZ dhft,A 

 

11. Derive the depression relation for a monoatomic linear lattice and discuss the 

variation of frequency with wave vector.  

  

 ,d ijekf.kd jSf[kd tkyd ds fy, izdh.kZu laca/k O;qRiUu dhft, rFkk rjax lfn’k ds 

lkFk vko`fÙk ds ifjorZu dh ppkZ dhft,A 

 

12. Explain excitons in solids. Distinguish between Frenkel and Wannier excitons.   

 Bkslksa esa ,DlkbVkWUl dh O;k[;k dhft,A Ýsadsy ,oa okfu;j ,DlkbVkWUl esa vUrj Li"V 

dhft,A 

 

13. Derive London equations and explain magnetic flux exclusion in super conductors.   

 yanu lehdj.k dks O;qRiUu dhft, rFkk vfrpkydksa esa pqEcdh; ¶yDl fu"dklu dh 

O;k[;k dhft,A  

 

----------------------------- 


