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MPH-07 

December - Examination 2025 

M.Sc. (Final) Examination 

PHYSICS 

SOLID STATE PHYSICS 

¼Bksl voLFkk HkkSfrdh½¼Bksl voLFkk HkkSfrdh½¼Bksl voLFkk HkkSfrdh½¼Bksl voLFkk HkkSfrdh½    
Paper : MPH-07 

 [Time: 3 Hours]                    [Maximum Marks: 80]    
                                                                                           

 

Note :- The question paper is divided into three Sections A, B and C. Write answers as per the given 

   instructions. 

funsZ’k funsZ’k funsZ’k funsZ’k     %&%&%&%&    ;g iz’ui= ^v*] ^c* vkSj ^l* rhu [k.Mksa esa foHkkftr gSA fn, x, funsZ’kksa ds vuqlkj mŸkj fy[ksaA    
 

 Section-A 8××××2====16 

 (Very Short Answer Type Questions)  

Note :- Answer all the 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?kqmŸkjh; iz’uy?kqmŸkjh; iz’uy?kqmŸkjh; iz’uy?kqmŸkjh; 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 the value of packing fraction of H.C.P. structure?   

  H.C.P. lajpuk dk ladqyu xq.kkad fdruk gS\   

 (ii) Draw a CsCl structure.  

  CsCl dh lajpuk cukb,A  

 (iii) Distinguish between Schottky and Frenkel Defects.   

  'kkWVdh nks"k ,oa ÝsUdy nks"k ds chp vUrj Li"V dhft,A  

 (iv) What is Meissner Effect?  

  ehLuj izHkko D;k gS\  

 (v) What is Curie Weiss Law?   

  D;wjh okbl fu;e D;k gS\  

 (vi) What is reciprocal lattice?   

  O;qRØe tkyd D;k gS\  

 (vii) Write an expression for penetration depth in super conductivity.   

  vfr pkydrk esa Hksnu xgjkbZ ds fy, O;atd fyf[k,A  

 (viii) What is curie temperature?  

  D;wjh rki D;k gS\  
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 Section-B 4××××8====32 

 (Short Answer Type Questions)  

Note :- Answer any four questions. Each answer should not exceed 200 words. Each question 

   carries 8 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼ y?kqmŸkjh; iz’u ½¼ y?kqmŸkjh; iz’u ½¼ y?kqmŸkjh; iz’u ½¼ y?kqmŸkjh; iz’u ½     

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

   izR;sd iz’u 8888 vad dk gSA 

2. What do you mean by primitive and non-primitive unit cell?  

 HkkT; rFkk vHkkT; bdkbZ dksf"Vdk ls vkidk D;k rkRi;Z gS\  

3. Explain the properties of acaustic and optical modes of vibrations of diatomic lattice.   

 ,d f}ijek.kqd tkyd esa /ofud ,oa izdkf’kd dEiu dh fo/kkvksa ds xq.k/keksZa dh O;k[;k 

dhft,A 

 

4. State and explain Fick’s Laws of diffusion. How do they help in understanding the 

diffusion process?  

 

 fQd ds folj.k ds fu;eksa dk dFku djrs gq, budh O;k[;k dhft,A ;s folj.k izØeksa 

dks le>us esa fdl izdkj enn djrs gSa\ 

 

5. What do you mean by Burgers Vector? Explain it.  

 cxZj lfn’k ls vkidk D;k rkRi;Z gS\ bls le>kb,A  

6. Explain the F-centers in crystals.   

 fØLVy esa F-dsaæksa dks le>kb,A  

7. Explain the entropy phenomena in super conductor.   

 vfr pkyd ds fy, ,aVªksih izHkko dks le>kb,A  

8. Describe the main characteristics of Ferroelectrics.   

 QsjksbysfDVªDl ds eq[; xq.k/keksZa dk o.kZu dfj,A  

9. Explain the electronic polarization of the material.  

 inkFkZ ds bysDVªkWfud /kzqo.k dks le>kb,A  
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 Section-C 2××××16====32 

 (Long Answer Type Questions)  

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

   500 words. Each question carries 16 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^llll^̂̂̂  

 ¼nh?kZmŸkjh; iz’u¼nh?kZmŸkjh; iz’u¼nh?kZmŸkjh; iz’u¼nh?kZmŸkjh; iz’u½½½½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k  %& fdUgha fdUgha fdUgha fdUgha nksnksnksnks iz’uksa ds mŸkj nhft,A vki vius mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer dhft,A 

   izR;sd iz’u 11116666 vad dk gSA 

10. Derive Bragg’s Law for X-ray diffraction. From Bragg’s Law derive dmin
�

=
�

�
 for 

a crystal lattice plane which are at d distance.  

 

 X&fdj.k foorZu ds fy, czsx ds fu;e dks O;qRiUu dhft,A czsx fu;e }kjk d nwjh ij 

fLFkr fØLVy tkyd ryksa ds fy, dmin
�

=
�

�
 O;qRiUu dhft,A 

 

11. Obtain the phonon dispersion relation between W and K for linear monatomic chain 

of crystal.  

 

 js[kh; ,d ijek.kqd Jà[kyk ds fy, W rFkk K esa Qksuksu ifj{ksi.k laca/k dk O;atd izkIr 

dhft,A 

 

12. Discuss the Type I and Type II super conductors. Derive London equation and 

explain penetration depth in super conductors. 

 

 izk:Ik I vkSj izk:Ik II vfr pkydksa dh foospuk dhft,A yUnu lehdj.k dks O;qRiUu djrs 

gq, vfr pkydksa esa os/ku xgjkbZ dks le>kb,A 

 

13. (a) Establish Langevin’s diamagnetism equation.   

  ySaxfou dh izfrpqEcdRo lehdj.k LFkkfir dhft,A   

 (b) What are the nanotubes? Define carbon nanotubes.   

  uSuksV~;wc D;k gSa\ dkcZu uSuksV~;wc dks ifjHkkf"kr dhft,A  

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

 


