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All the questions are compulsory.
Symbols used have their usual meanings.

Scientific non programmable calculator may be used.
Draw neat diagrams whenever necessary.

Figures to the right indicate full marks of the question.
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Attempt any ten .

1. aHieH]l ulsa »i24 97

What is adiabatic process?

10

2. AHAWML - 205415IRS [Rz2H HI2 AR dqdad] Rala o 97

What are the conditions of stable equilibrium for isothermal - isochoric

system?
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10.

11.

12.

Prou deugies wHlsul duil.

Write down the Gibbs Helmholtz equation for a cell.
guisludHsuedl oAloa [um e [dded quil,

Write a statement for the third law of thermodynamics.
viegiedld Yot quil.

Write the formula of enthalpy.

A [Ayroisd vi2d 9 ?

What is adiabatic demagnetisation?

015 [z24H1 A9 dZlUdl 1| quil.

Write the names of three lattices in the cubic system.

2u{lu A<l uaw Brillouin zone i (42 @vil,

What is the range of first Brillouin zone of the linear lattice.
olx{laedl vl quil.

Define Basis

A2l vl (K) «l Aeeiui dqedol vi2d 97

What is wave number (K) in reference of group velocity?

K =mn/a wd M, €9 4214l 2isiResa gidd arvnziid 4eu g 97
What is the value of acoustical phonon branches having mass M,

at K=m/a?

ol w1l UlHlZla Ad GR1adl €l dal 2UdW o — & Hi 54

R

Aol Ge™d €9,
There are branches produced in the graph of v — k in

the primitive cell of diatomic basis
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Q.2 A. 59 QL 15 WAl Gl Quil. 06

Q.2

Q.3

Attempt any one .

Gt et wllseal € - €, = - 7 (95) (9F) e

2
Derive the heat capacity equation C,— C, =—T (%)T (%)

P

N

uldlsuidl Gl w2 Prox - densleas YL Hadl.

Obtain the Gibbs-Helmholtz equation for heat of reaction.

. 515 el Bis UAAL Grr Quil. 04

Attempt any one.

1 Kg d57aloll diotldl o4ls U« £6191 15° C Uz 100 atm Y4l Ga2idl asid €.
UL ulsUl |2 G¥L AHAIME YAl dstdasdl 2Ll 1. a=5 x 10 5K,
Br=8.6 x 10 2m>N 1 aid V=114 x 10 ~4m? 2A1ua ¥.

The pressure on a block of copper weighing 1 Kg is increased reversibly
to 100 atm at 15° C. Calculate the difference in heat capacities for this
process. Given =5 x 10 2K, B =8.6 x 10 > m?>N ! and

V=114 x10 " *m*

Hsudd xS 2oltidl Guaial 3, oldldl § AUl id 211

2ilolfRs dieyn Brargidl iz 119,

Using Maxwell’s thermodynamic relations, show that the ratio of

isothermal and adiabatic volume expansion is ﬁ

. 519 WL Bls WAL Grr A, 06

Attempt any one.
12 Al Haaal Hizedl w4l [aypotsddl ulsur u1oadl.

Explain the adiabatic demagnetization process to obtain a low temperature
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Q.3

Q.4

Q.4

A4 £¢s Ulsuida <Al 2usla 2] wuondl.

Explain the adiabatic cooling process with a schematic diagram

. 515 Rl Bis UAAL G Quil.

Attempt any one.

2 K o724l 32ldel dtuHiqel uidod(2s Hlsid dHivH] dlyrorsqal vl
oAl AruHidsdl 291l 530 s d1dL IR @z 104 oersted &l e UL AH
618 SRAML U9 8. ol Cp = 0.2 T g 7! K1 wted 5421 2199105 per gram mol
per cm® = 0.042 erg K g ! Oe 2.

Calculate the fall in temperature produced by adiabatic demagnetisation
of a paramagnetic salt at an initial temperature of 2 K when the field is
switched off from 10* oersted to zero. Given Cy =0.2J g! K

and Curie constant per gram mole per cm? = 0.042 erg K g~ Oe 2.
I dlzporsd ulsuiedl Hulglil quil.

Write down the limitations of the adiabatic demagnetization process

. 519 WL Bis WAL G A,

Attempt any one.

A2l 24 olfan rvuilid 217 252ls UHA W2 Index uthld [Azcirdl
UL ETH

Define lattice and basis. Explain briefly the index system of

crystal planes

wis 24 [g - wRHwlla dAludl usRl 14l

Explain one and two- dimensional lattice types.

. 515 el Bis UAAL G Quil.

Attempt any one.

x=3,y=1,%d z=2 W 9gdl W« HI2 (hkl) yAsisicl 201a3] $31.
Compute the (hkl) indices for a plane intersecting at x =3,y =1,
and z =2.

S5APIAL 618U (hep) UAAL UR 25 «llY QUi

Write a short note on the hexagonal closed pack (hcp) structure.

04

06
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Q.5 A. 5195 UQL iS5 UAAL Gk AW, 06
Attempt any one.

1. Hidl - 2214l 25254 Sud auondl [gy olt Haal.,
Explain vibration of mono-atomic basis and derive the dispersion
relation.

2. o 2l gls UlMR2a ol A9l 214 MI 21 M2 geuHid
Y190l ol 1AL HIZ Aol 1HlsR91 Hadl.
Explain two atoms per primitive basis and obtain the wave equation
for both atoms with mass M1 and M2.

Q.5 B. 59 QL 215 WAl Gl Quil. 04
Attempt any one.

1. Hidl - 2i214ls 2525 Sud HI2 U 991 UHoAAL.
Explain Group velocity in vibration of mono-atomic basis.

2. ld - BeiMls 25215 Sud U2 BisiR2sA AL UHoNAl.

Explain acoustical branch invibration of diatomic basis.

221
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