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Second Year (T.D.C.) Science Examination, 2018

PHYSICS
(Kinetic Theory, Thermodynamics and Statistical Physics)
Paper—I '

Timé Allowed : Three Hours
Maximum Marks : 50

PART - A (@US-31) [Marks : 10
Answer all questions (50 words each).
All questions carry equal marks.
it v SR €1 T e S T v ¥ S T 9
ft we o 3T WA © |
PART - B (@Uus-9) [Marks : 25

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
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PART - C (@WUE-9) [Marks : 15
Answer any two questions (300 words each).
All questions carry equal marks.
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PART - A

(Eus-31)
State the law of equipértition of energy.
Sl o gEfassE & a9 Jasd |
What is the nature of Vander Wéal's forces ?
I X ATeH Fal sl Yepfd 91 82
Transport of mass and energy in gases lead to which
phenomenon respectively ?
4l ¥ goquH Ud Sl giEed § HEW: HE-' He
ereft €2 ‘
Write zeroth law of thermodynamics.
STIfaeR! T et e fafed |
Draw a graph for Maxwell velocity distribution.
Hogaa o faaen & fer ure Eifey |
Write one application of clausius-clapeyron heat
equation.
FATS - FATIA SBAT TR0 o1 Tah ST fetfad |
If Wien's constant b = 0.3 cm Kelvin, calculate the
temperature of sun whose radiation has maximum in

green region at A = 5500 A.
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Write Boltzmann entropy relation.

Sree T wrer fafed |

Obtain phase trajectory for one-dimensional motion of
a point mass in gravitational field.

ot & H g womH &I Th-TaEia T & wen-u
=1 Tfyd e |

Name the statistical distribution applicable to photons.
Why is it so ?

Fefa I o] Hie feraton @ Am faferd | T = w7
PART - B

(Eues-)
UNIT -1

(z&E-1)

2. Describe liquifaction of helium.

Afeay % g &1 9o i |
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3.

Write notes on :
(1)  Kinetic model of gases

(i)  Brownian motion

feooft fafed .
() T %1 nfas "iea
(i) A nfq

UNIT - II

(3=TE-11)

Give definition, formula and explanation of mean, rms and most
probable speed in géses.
ﬁﬁﬁmw,aﬁ'mwn@auﬁmaﬂﬁqﬁw,xﬁé
TqEteRTuT e |

Give reasons for the following :

(i)  Doppler broadening of spectral lines

(i) Mean free path increases with temperature

9 & SR TaEy

(i) S Y@l @ sier fawm

(i) T UY A9EH F WY a5 ©
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UNIT - 111

(3wE-1I)

6. Explain the concept of entropy. Establish that change of

‘entropy is independent of path.

T i STEuRon TEeEd | S fE Gl # uited 1§
Th B

7. Explain the process of cooling by adiabatic demagnetization.

TEr fagraea A viqer FH & HH T qHeEd |
UNIT - IV

(FHE-1V)

8. State and deduce Stefan-Boltzmann law.
e-aiegaid 0 1 See F et i |
9. Explain briefly :
(i) Thermodynamic definition of probability

(i) Phase cell

deg § guemEd
() WieRar S S TR
(i) e hIfLERT
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UNIT - V
(3FE-V)
10. Write and explain the relation between entropy and probability.
What is its significance ?
T & Wil & wed gy fafed 9 wweed | g wh
e 87
11. Expalin implications of Planck's constant as nature's constant.
What is its significance ?
ki fradis & &9 § @ik feais 1 fAfead fafad =
T | S W §2
PART - C
(Tus-x)
12. (a) Write the equation of state for ideal gas. State and give
reasons for the modification of this equation for real gas.
Compare P-V curves for ideal and real gases. Define
critical constants.
(b) Compére Joule-Thomson expansion of ideal and real

gas.
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ey 9 & fou staren g foEr | arafas T %
faw sud foru 9 =t afieds = € 9 #46i ffg 9 €2
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mawﬁmﬁ@f%q\a—wmﬁwaﬁﬁw
What are transport phenomena ? Derive an expression

for diffusion coefficient in a gas.

How does diffusion depend on temperature and
pressure?

AR AT 921 €2 e 119 H faewor qunies o1 =i
ST IS |

forawor araaH & @ W e wehR fsik i 272

Efficiency of a carnot engine is 50%. Temperature of
its sink is at 27°C. In order of increase efficiency to
60%, (i) how much should the temperature of source
be increased (ii) how much should the temp of sink be

decreased ?
The boiling point of water changes from 100°C to

105.5°C. Calculate the change in water vapour pressure.

Latent heat of steam is 540 cal/g and specific volume

- of steam is 1676 cc/g.
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(5) T HHE §9H & G F1 @9 27°C ® 9 <&@l 50% T
U C&IT 60% LA o fere ST (i) Ed 1 ara fohan
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(b) T FELFIE 100°C F 105.5°C <l & | Serarsy <
%1 IR T RIFTT | 19 Y T ST 540 HA/AH

Ty o1 Taf¥re 2mads 1676 &7 SH/ATH © |

15. Derive the Planck's radiation formula for spectral energy
distribution of black body radiations. Use it to obtain Wien's
displacement law. | ' Evci
Fitorert fafertor & Tzt e famo & fore wiw fafsmo g2 y
i eI RIS | THhT STAM hih oI forearss fram wra
e | |

16. Write notes on :

(a) Application of Bosg-Einstein statistics
(b) Application of Fermi-Dirac statistics
fewuft fafay :

(a) H-TEE WifEH! & SHTER

(b) wHI-feusw wifeas! % ST
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