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MPH-07 

June - Examination 2026 

M.Sc. (Final) Examination 

PHYSICS 

Solid State Physics 

Bksl voLFkk HkkSfrdhBksl voLFkk HkkSfrdhBksl voLFkk HkkSfrdhBksl voLFkk HkkSfrdh    
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 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 8××××2====16 

 (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^     

 ¼vfr ¼vfr ¼vfr ¼vfr y?kq mŸkjh; iz’u½y?kq mŸkjh; iz’u½y?kq mŸkjh; iz’u½y?kq mŸkjh; iz’u½     

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 B.C.C. crystal?  

  B.C.C. fØLVy dk ladqyu xq.kkad fdruk gS\  

 (ii) What is Fermi energy?  

  QehZ ÅtkZ D;k gS\  

 (iii) What is Hall effect?  

  gkWy izHkko D;k gS\  

 (iv) What is phonon?  

  QksukWu D;k gS\  

 (v) What is the value of molar specific heat of solids at high temperature?  

  mPp rki ij Bkslksa dh eksyj fof’k"V Å"ek dk eku D;k gksrk gS\  
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 (vi) What is chemical diffusion?  

  jklk;fud folj.k D;k gS\  

 (vii) Write the mathematical form of Wiedemann-Franz Law.   

  foMseSu&Ýkat fu;e dk xf.krh; :i fy[kasA  

 (viii) What is Umklapp process?  

  meDySi izØe D;k gS\  

 Section-B 4××××8====32 

 (Short Answer Type Questions)  

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

   200 words. Each question carries 8 marks. 

 [k.M&^[k.M&^[k.M&^[k.M&^cccc^̂̂̂  

 ¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½¼y?kq mŸkjh; iz’u½     

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 8888 vad dk gSA 

2. Derive the expression of the packing fraction of the simple cubic crystal.  

 ljy ?kuh; fØLVy ds fy, ladqyu xq.kkad dk O;atd izkIr djsasA  

3. Make the diagram of CsCl structure and explain the basis for this.    

 CsCl lajpuk dk fp= cukb, rFkk blds vk/kkj dks le>kb,A   

4. Explain the Fick’s First Law for steady-state diffusion.  

 LFkk;h voLFkk folj.k ds fy, fQd ds izFke fu;e dks le>k,aA  

5. What do you mean by paramagnetic cooling?  

 vuqpqEcdh; 'khryu ls vki D;k le>rs gSa\  

6. Describe the Einstein model of specific heat of solids.   

 Bkslksa dh fof’k"V Å"ek ds vkbUlVhu ekWMy dk o.kZu dhft,A  

7. What do you understand by the effective mass of an electron? Explain its 

significance. 

  

 bysDVªkWu ds izHkkoh nzO;eku ls vki D;k le>rs gaS\ bldh lkFkZdrk le>kb,A  

8. Explain the entropy phenomena in superconductors.   

 vfrpkydksa ds fy, ,aVªksih izHkko dks le>kb,A  

9. What do you mean by Fermi surfaces?    

 QehZ lrgksa ls vki D;k le>rs gaS\   
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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?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½¼nh?kZ mŸkjh; iz’u½     

funsZ’kfunsZ’kfunsZ’kfunsZ’k %& fdUgha nksfdUgha nksfdUgha nksfdUgha nks iz’uksa ds mŸkj nhft,A vki vius izR;sd mŸkj dks vf/kdre 555500000000 'kCnksa esa ifjlhfer 

   dhft,A izR;sd iz’u 11116666 vad dk gSA 

10. Discuss crystal structure, space lattice, primitive cell and unit cell. Make diagram of 

3-D lattices of Bravais lattice. 

 

 fØLVy lajpuk] vkdk’kh tkyd] vHkkT; dksf"Bdk vkSj ,dd dksf"Bdk dk o.kZu dhft,A 

czsos tkyd ds f=foeh; tkydksa dk fp= cukb,A 

 

11. Discuss in detail the Kronig-Penney Model of band theory. How does it help in the 

formation of energy bands in solids? 

  

 cSaM fl)kar ds Øksfux&isuh ekWMy dh foLrkj ls O;k[;k dhft,A ;g Bkslksa esa ÅtkZ cSaM 

ds fuekZ.k esa fdl izdkj lgk;rk djrk gS\ 

 

12. Define superconductivity and describe its various experimental facts. Give a brief 

outline of B.C.S. theory of superconductors. 

 

 vfrpkydrk dh ifjHkk"kk nhft, rFkk blds fofo/k izk;ksfxd rF;ksa dk o.kZu dhft,A 

vfrpkydksa ds B.C.S. fl)kar dh laf{kIr :ijs[kk nhft,A 

 

13. Discuss various methods for synthesis of nano materials.  

 uSuks inkFkZ cukus dh fofHkUu fof/k;ksa dk o.kZu dhft,A    

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


