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PHYSICS
First Paper :Thermodynamics and Statistical Physics
Time Allowed : Three Hours Maximum marks: 50
PART-A
1. What is infinitcsimal gencral interaction and infinitesimal quasi-static
" process? '
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2 Distinguish between the mean velocity and most probable velocity

of gas molecules.

> U P AT T T WaifD TEHG I H SR gy |
3. Why H, and He show heating at normal temperature?
| A9 U BERIGA U4 Sferad g w99 welia awdy ¥
4. How would one distinguish between He I and He II?
HeId He Il # 3R 39 o< 87
Name the statistics obeyed by the following systems -
(a) Electron . (b) Photon (c) Phonon
71 &1 A wiRegaht @ wm fifag -
(o) TR (3) PR (%) BEM
6 How the mean free path varies with density, temperature and pressurc of gas?
N & T, T9 T I D WY AT A 9 DY R B 37
7. Calculate the J.T. coefficient for an Ideal gas?
3 A D 1T S <A e 1 TR S |
Describe-Gibb's free energy. fiew o Srwii & fdg=n AR |
What is being transported in viscosity, thermal conduction and
. diffusion? |
AT, S 9 9 AR § o aiftvme 2y 37
10. Define the Kelvin's absolute themodynamic scale of tcmperature?
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PART-B

For infinitesimal quasi static process prove that the change in entropy

depends only upon initial and final statc of the system.
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| ' Or

Prove that for molecules of a gas. the most probable, speed Cm and

root mean square speed C,,. arerelated in the following ways

Rrg PR 5 F I 3 spel & waiftes v+ 9 Cm 9 97
q1eg Yoy 9t C,, 3 e o & - )
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Cl ==C:
Using Maxwell's thermo dynamical relation derive Clausius Claperyon
equation. Use it to explain the effect of pressure on melting and bioling

points of solids and liquids.
Aqgad SHMIG THIGR0T I Tl Y FeRa FedRE SHER
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Or |
The efficiency of carnot engine is 40% and the temperature of its sink
is 27°C. To get its efficicncy to 50%, determine -
() How much the temperature of source must by increased, keeping
- the temperature of sink constant? -

() How much the temperature of sink must be reduced, keeping the

temperature of source constant?
TE BT SO B & 40% ¥ TF 39D Riss 1 a9 27° ¥ | 39
IEA 50% HH D R0 S By —
(1) N & a0 31 Fraa e i @ a9 @ feaen aem 2m?
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stablish relation betwecn thermo dynamic probability and entropy.
Wﬁmmavﬁﬁw—awﬁa%ﬁv?w ”
- Or

. The single particle partition function of a system of N distinguishable

particlesisZ =CVT*2 where C is constant. Calculate the mean internal
energy and mean pressure of the system. -

ﬁ%ﬂ%ﬁmémmmquﬁ#bc@tw
g,?"ﬁumml%lﬁmmaﬁrmw IR Gl 7 Ared T S N
Xplain anomaly of i _
ey N y ;E:_F;;Iﬁc_heat ;grr mclals..|
Or

http://www.rtuonline.com



lliO‘J‘"c')'

[uonya mmm//:dpy

15.(a)

16.

—
~

(b)

http://www.rtuonline.com

Give three failures of classical statistics.
faRa=I Wi & 9 srawerar ST |
Write the names of four major methods for production of very low
temperatures. . |

Y Fre ol & ST @ e wiw ar Riftrl & W fifae

Write the names of four main thermodynamic potentials.

Y& AR SHAFIaP 9@l & -9 ey |
Or _ _
Prove the equivalence of thermo dynamical temperature scale to ideal

gas temperature scale.

SIS @9 3T A ane I g Y & geat fig A
PART-C
UNIFI

r=1
- 1
Prove that the efficiency of ideal Carnot's engine N=1- [E) ,
where p is adiabatic expansion ratio. .
-1
1 - .
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Prove that -

Or

7 me
= 43 e?XT¢? de
dn = 4x n(Zn KTJ _ N
is the number of molecules in a gas having velocity rangecand c +
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' ' ' ' (pressio
Using Maxwell's equation derive an exp
:othermal coefficients of elasticities.
%ﬂ%ﬁaﬂvﬁmmaﬂ&gﬁﬂa%@mamw
Ui B A PN AID T4 Hf | _
o ' i der
Derive an expression for Joule - Thomson's expansion for Van

Waal's gas.

for ratio of adiabatic
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18 Derive Bose Einstein distribution law. Hence calculate the partition function.
A MR Rarw w1 g DY 7GR Bee A
AT Hifg |
Or

What is Plank's quantum hypothesis with reference to radiation?
Derive Plank's radiation law.
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