MPH-07
December - Examination 2025
M.Sc. (Final) Examination
PHYSICS
SOLID STATE PHYSICS

(T 3R Hifdd)
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.
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Section-A 8x2=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.

QGus—3f
(@rfer oS uwe)
fder — ot gedl & SR SIRSIY | 3T 3 ITR BT URAIIR U ¥es, U drad T 3Afdehad

30 vl d gRANAT ST | TP U 2 3ih BT 2 |

1. (i) What is the value of packing fraction of H.C.P. structure?
H.C.P. SR& &1 Aol N e &7
(i) Draw a CsCl structure.

CsCl &1 IREAT 913V |
(iii)) Distinguish between Schottky and Frenkel Defects.
Ted! IIY Ud hdl QN & d1F AR WL DIFY |
(iv) What is Meissner Effect?

AR U9 FIT 57
(v)  What is Curie Weiss Law?
R Az | F@ar 87
(vi) What is reciprocal lattice?
A STl FT 57

(vii) Write an expression for penetration depth in super conductivity.
37feY =TeTeheT H W TeNTg @ oy ot faRau |
(viii) What is curie temperature?

R Y R®IT &7
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Section-B 4x8=32
(Short Answer Type Questions)
Note :- Answer any four questions. Each answer should not exceed 200 words. Each question
carries 8 marks.
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2. What do you mean by primitive and non-primitive unit cell?

AT AT YT ghls DIRCh I 3MUDBT R I 27

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

Uh fgURAS STietd | edf-ies Ud Ul wrgd &l faermell & ol &l raT
BIFTY |

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

diffusion process?

fhep & fawRer & FFHl &1 AT A Y D! ARAT PINT | A FIFR01 ushAl

I G H fhg UdR dcS Hrd 27

5. What do you mean by Burgers Vector? Explain it.
TR Afer | SMudT FT I 87 39 HEEY |

6. Explain the F-centers in crystals.

fohecol o F-dbgl dl THsSY |

7. Explain the entropy phenomena in super conductor.

IfT areTd & forw verd uvra BT IHsSy |

8. Describe the main characteristics of Ferroelectrics.

BRISIdgad & I TORAT HT o HRY |

9. Explain the electronic polarization of the material.

ucref & golagiveh gavl dI AASSY |
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Note :-

Section-C

(Long Answer Type Questions)

2x16=32

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

500 words. Each question carries 16 marks.
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10.

11.

12.

13.

U T 16 3P B & |
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—f=or fyads & fog o1 & fraw &1 o= HINTg | o7 99 gR7 d @ W)
Rerd fiea SITetd ddizﬁf%mdminngagmr—v[ DI |

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

R U GRAYE SGAT & folq W G2 K H ®IFA gRerer |y &1 sid uT<
IR |

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

explain penetration depth in super conductors.

grey 13IR 9Ty 13T A1erel &1 fIa=amr SITY | ofwad FHIBROT BT Ga= R
BU AT ATeAd] H dET TETS BT TS |
(a) Establish Langevin’s diamagnetism equation.

ST BT gfirgradhed FHIHROT AT BIFTY |

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

AAICgd FT 87 HIe AAICId Bl GRHINT BT |
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