—PHYSICS

Paper- III : Solid State Physics

Time : Thiree Hours | _MM.: 50
Part-A (Compulsory) % [Marks : 10]
WIT- 31 ( fard ) -
L What is a unit cell 7 Tob® PIRSH 1 & ? )
2 Define binding energy of a crystal.
fipecel A SoH Soll B IREIRG BIfor)
3. What do you understand by lattice-vibration' ?
* ST B W 9 T e d )
4. Define specific heat, fIRIs ST o1 IR+ B |
5. What is periodic lattice 23T 7@ &1 Bl & ?
6. What do you mean by-forbidden band ?
AT A A e E
7. Define mobility. Tfcrdieral o1 TR B |
8 What is Garie témperature ? T 9 FATE ? -
9,  Define Edrmour frequency. " TRAR ATGRT* B IRIT Hifory |
10.  WhatisMeissner effect 79 ;IR YA FAT& 7
| Part-P (AF1-9)
11. Show that value of MM¥elung's constant for linear ionic lattice is2fn 2.

- el o e ST VIR 1@ B oY Age ReRi® 31 A 20n 2% |

Or (31Yar) _
Obtain the value of the atomic radius of a FCC crystal of lattice constant
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e i)

’“—*" mﬁaﬁmwaﬁFCCﬁma%mm@wﬁmmm
EE2iEs |

12 Whatdoyou understand by Phonon' ? BFIH * .39 g1 = § ?

Or ( 379 )
Derive an expression for thermal conductivity in metal.
TG 4 AR T & 1T Wis =~ g |
13. Obtain the expression for the velocity.of Bloch electron.
- AP TSI D I D 1Q oid yI PR |
Or ( 379ar)
“Explain the concept of negative effective mass and hole.
. RO YU THM 9 Bl Bl AR B WHERA :
14. Discuss the formation of bands in solid. 3R % v fivr &1 gl Ao |

Or( 39ar)
Consider a slab of Cu 0.1 mm thick, 1.0.mm wide and 10.0 mmlong. The
current density is 107 Amp/r?: Obtain th€ Hall field E, whenslabis
. keptin magnetic field of 1 Tesla, Hall coefficientis 0.55x 10°mke.

., X% S o uft o et 02 tnm, i 1.0 Fr. G @ 10.0mm
%, 3 9RT T 107 iy et ek ¥ et 89 E, o o1 HIRA
wiaid afeer @l 1m$§@ﬁa$ﬂﬁww%l(mw-ossx
10°m/ FEI).

15. A superconducting ‘tinhas a cntlcal temperature of 3.9 K'in zero
magnetic field and'a critical magnetic field 0.0406 Tesla at0 K. Fmd the

critical fieldat2 K.
v g 27 1 I T 8 3 Hifae T 3.9 K E AR R am
oxwmmgwﬁuaﬁammomm%lzxwwaﬂ%

= Y o HIfSH |
Bxplain the properties of Ferromagnetic material.
??lagwaﬂa gl @ TuTeRt B Ry |
' Part-C (1117-)
16. Define crystal structure. What are Lave equations for diffraction of X-
rays by a crystalline solid ? Show that these equations lead to Bragg's
law of X-ray diffraction.

fpeea ORI 31 IR HIRR | 78 fhesiiad 3 R X o1 fad
@ R0 o1 FIHRu T8 ? 2213 [ I liiasor X-Wﬁaﬁﬁ%fmaﬂ
3 R P Ege S 8 |

Or ( 379ar)
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17.

18.

IR AP B ?

Write down salient features of Finstein’s model. Write the unit of
Einstein's temperature. The average value of energy of a oscillator at
thermal equilibrium is given by:

STEHC YRy 3 3 Araars IR | IEaH & T P 331S Rk |
ST ARret iy e 3 v QR B Sl ool & AT o

1 1
< € > -Hl#li'l' TI

e<t— 1

Discuss demerits of this model. 3% URReT. T & =1 S HRE|

- ‘Explain Kronig Penny model. PffrT- 3t witiey 31 waemgd |

Or ( 3perar )/ .
Derive an expression for the electrical conductivity ( o )of free electron
Fermi gas using Boltzmansd equation and the relaxation time approxi

. mation.

a@nﬁmﬁm@ﬁmwﬁmmwmgvﬁﬁa@aﬁ?
il 3 B fere R (o ) DTS FIA= PR
Whatis superconductivity? What is Cooper pair in a superconductor ?
What are’high témperature super-conductors ?How these hightem
‘Peraturé supet-conductors differ from normal superconductors ?
SERIP 71 & ? ST § R g aar Oy ’TEAN D
FRreTeTs o R & ? Y Tea 9 D Sreers W SRt W fw
Or ( 3tear) . '

What is paramagnetism ? Give an account of Langevin's theory of para-
magnetism. Explain the shortcomings of the same. |
AT T BN S ? g ¥ At g o e | 5 Rigia
& Bl D1 W TR | | :
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