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Thermodynamics, Kinetic Theory and
Statistical Physics
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.

Th1S / Unit-1
1. (a) SFIfas & fgdtg fam & Ffcaa-<is
Ud FArfqgq &l &yd faf@u ud 39!
qogal TS | 8

State Kelvin-Plank’s and Clausius’s

statement for Second law of thermodynamics
and show their equivalence.

(b) Wugrdt @1 gftifua shife | 2

Define Entropy.
Y4l / OR
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(2)

e & sumifira ar oy @) egeafd HH
0 Yurt & ot % s ) grgrE | A F
YA & s Hife) 10
Derive Kelvin’s thermodynamic scale of

temperature. Explain the size of degree on this
scale. Discuss the zero of the scale.

ThTS / Unit-I1

2. ST FoTURT GHRTU st TUTGAT hifSTT a1
sy fo g o gfg & Wy 5@ & fenis @
YR W GUG TSl © | 10

Establish Clausius-Clapeyron equation. Hence
explain the effect of increase in pressure on
freezing point and boiling point of water.

34l / OR

(a) SHTIfae favel 1 GUemEu qeor sl
erdl 9 frgl  Aogad & Fwrfas
gHteRton &1 fmfra wifse 8

Explain thermodynamic potentials and

derive any two Maxwell’s thermodynamic
equations from them.

(b) TSR F ufenfya s 2

Define Enthalpy.
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gehT8 / Unit-111

3. afpree s @ € 2 sropfa fagia o MR
w fedt Yo & wama e & fag s
SIEq T ? §6 T AT AT S % YT
REEIN 10

What are transport phenomenon ? On the basis
of kinetic theory, derive an expression for
coefficient of viscosity of a gas ? Explain the
effect of temperature and pressure on it.

3@l / OR

() 39a g vy = aRfd ifSie a1 33
g fmfaa S 7

Define mean free path and deduce formula
for it.

(b) SIS TS FGHAU A9 hl HAART

Explain Boyle and inversion temperature.

313 / Unit-IV

4. (o) Giferat Fifrwt & SFER @ Femdl &
FHI Gged d T A wd B, =B, T
HIfST | 8
Obtain condition of thermal equilibrium of

two systems as B, =P, according to
statistical mechanics.

I
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(b) TS AT T Y& Al bl qfiuifua

HifT | 2
Define Macrostate and Microstate.
34T / OR
frafafen w dfta femforar fafae 5+5

(@) S & GHiAWSH 61 70
(b) WO WE FMIfdeh YIfgehdl H Hay
Write short notes on the following :

(@) Law of equipartition of energy
(b) Relation between entropy and
thermodynamic probability

RT3 / Unit-V
5. (a) 9Y-IBEH Fifems! & wd fafeu wd

399 famur fa9 wnfya sifse 8
State the conditions for Bose-Einstein
Statistics and derive the distribution law from
it.

(b) HHT il st Tfitfa wifsa | 2
Define Fermi energy.

34T / OR
fefafen w @i feomforr fafeu 5+5

Write short notes on the following :
(a) Quantum Statistics
(b) Indistinguishability of particles
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Waves, Acoustics and Optics
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Note : Answer all questions. The figures in the right-
hand margin indicate marks.

T615 / Unit-I

1. (o) fog =ifSw f& vt o & fau =i
¥ 1 AF g0 a1 gy W AR e
FH T | 3

Prove that the energy density for the

progressive wave does not depend upon the
displacement and time.

(b)) T W T o e 5

Write a note on Ultrasonic Sound.

374947 / OR
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> o g ey A & 2 o wfed W FNT 10

Explain and deduce the relation between phase

velocity and group velocity. In special case when
wave velocity changed with respect to
wavelength, find the relation betwe.en phase
velocity and group velocity. Explain with figure.

315 / Unit-IT
2. (o) PO & fagr = guaRET| 3

Explain Fermat’s principle.
(b) Tordt Tiieiia g & fag sifaueft famgedi =i
feafa 3@ ST 7

Find the position of aplanatic points for any
spherical surface.

37947/ OR
(@) BRI a1 THeSA AARIRA I gon wfaQl S

Compare between Huygens and Ramsden
eyepieces.

(b) avi fauem F= ¥ 2 § Yao A=A F GEm
| 9] fagem g 0 & Il ur S S

What is Chromatic aberration ? Obtain

condition to remove chromatic aberration
using two thin lenses.

36_JDB_*_(4) (Continued)

Scanned with CamScanner



(3)

F6TE / Unit-I11
3. (a) mmﬁmmmw
| A e fogra 9 et wmEnm
Hife | 7
Explain interference of light in thin film
and describe it by basic principle.

(b) ﬁ-ﬁm%ﬂnﬁ@ﬁwﬁaﬁm
T 0.10 ¥ e gw T A A
A=6000 A ¥, q Ul F i 5 g T

| 3
In the biprism experiment if angular width

‘of a fringe is 0.10 and wavelength of used

light A =6000 A, then find the distance
- between sources,

ﬁmnmmwmﬁumaﬁw
%mmwﬁ%fﬁmaﬁwl 10

Explain construction and working of Michelson
Interferometer. Deterime wavelength of
monochromatic light with the help of it.

TH18 / Unit-IV
4. ¥l 7 ¥ FRu fRd fag Wy @

diodl 99 FA F fou waaa T srgwe S
fafy =1 auig =ifsw) 10
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(4)

Explain the method of Fresnel’s half-period zone
to find the intensity of light of any wave front at

any point.

3EqT/ OR
N-fedl @ were faed= & ferg e feazon
I v Y Sifed | 399 & 3fass, s
aen fadias SfEssi & fou smeavds yfdasy A
q.ﬂﬁ‘q | 10
Obtain an expression for the intensity distribution

of Fraunhofer diffraction due to N-S}its. Deduce
the condition for principal maxima, minima and
secondary maxima.

¥B13 / Unit-V
5. ISR 1R ? O < T AHEET | GHEEY
o fafFor g gy 4 9 = g2 10

What is Laser ? Explain the principle of Laser.
Explain how laser radiation is different from
ordinary light.

37Y4qT/ OR
(a) &l AG H I 99T HRifafy gwEEel S

Explain the construction and mechanism of
Ruby Laser.

(b) IASATHAH G HI HLEAT AU HRAfArY
. gmEmu >

Explain construction and mechanism of
semiconductor laser.

36 JDB_X (4) | 820

Scanned with CamScanner



