MPH-07
June - Examination 2026
M.Sc. (Final) Examination
PHYSICS
Solid State Physics
oI 3a=RT Hifda!

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.
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SERCUT I
Section-A 8x2=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.
Gus—3AF’
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fder — ot gedl & SR IRIY | 39 30 IR BT URAIIR U ¥es, U drad T 3Afdehad
30 vl d aRAAT BTG | TS Y2 2 3fb T o |

1. (1)  What is the value of packing fraction of B.C.C. crystal?

B.C.C. foked &1 Haqed Ionid favaem g7
(i1)) What is Fermi energy?
HHT Sl FIT &7
(ii1) What is Hall effect?
B g9 T 57
(iv) What is phonon?
B FT 57
(v)  What is the value of molar specific heat of solids at high temperature?

ITd AU WX ST BT HioR fafdre ST &1 919 @ar giam 27
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(vi) What is chemical diffusion?
S faERr @ 8?
(vii) Write the mathematical form of Wiedemann-Franz Law.
fS—wisr fem &1 T wu fod |
(viil) What is Umklapp process?
IHGAT UhH T 2?
Section-B 4x8=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.
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2. Derive the expression of the packing fraction of the simple cubic crystal.
o T foved @ foy dqged Iolid &1 @S uTed o |
3. Make the diagram of CsCl structure and explain the basis for this.

CsCl ST &1 7 99180 dol & AR Bl G918y |

4, Explain the Fick’s First Law for steady-state diffusion.
Wl JraveT fRRT & forg v & verd oW &1 |wemg |
5. What do you mean by paramagnetic cooling?

DT Mae A AT FAT T &7

6. Describe the Einstein model of specific heat of solids.
S &I fafde T & SMg=acIT HiSd BT guiF BHIfTU |
7. What do you understand by the effective mass of an electron? Explain its
significance.
TGS @ YT S | 3 R FHST 87 39! A1eihdT aHSSU |
8. Explain the entropy phenomena in superconductors.
Jrforaretd! & forg vl uvra &T IHssy |
9. What do you mean by Fermi surfaces?
HHT FAB! W Y T FHSKT &7
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Section-C 2x16=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.
Ygrs—9'
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fder — &= <yl & SR AfSY | Y 3 gAd SR Bl AfHTH 500 &l H R
BT | TS TRT 16 3id BT 2 |

10. Discuss crystal structure, space lattice, primitive cell and unit cell. Make diagram of
3-D lattices of Bravais lattice.

foheel G, MR SToidh, 3UTST BIRSHT 3R Udhdy BISHT BT U HIFU |

§d STt & AT STl &1 o 9918V |

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

formation of energy bands in solids?

de Rigid & PIFT—U dfeal @) fadR @ IR HIT | I8 oGl & Solf ds
& |7 ¥ 59 geR GerIdr ordr 8?

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

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

Jfcrarethdr &1 aRyr AT den sae fafdy yrifiies a2ai &1 9uig HIf |
ifcratetdl @ B.C.S. Rigid @ dférd wuvwr <y |

13. Discuss various methods for synthesis of nano materials.

4T gl g9 @) fafv= fafSat o1 gvie FifsTe |
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