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1. oore AP [l um Tewhl ARk ftear : 1x5=5
Choose the correct answer from the following :
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The efficiency of Carnot engine opefating
between 100 °C and -23 °C will be
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Entropy remains constant in

() FaoAn afemre

adiabatic process

isothermal process
fifi) FOTHORE 2AfFATS
isochoric process

(iv) RYe Afemrs

isolated process

(c) %W TdS FIIINOT (=R
The first TdS equation is
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(3)

(d) TR Ol ARTRT BT (K) TR Tl ST
(n) I TSI T A

The relation between the coefficient of
conductivity (K) and the coefficient of
viscosity (n) of a gas is

) c,=K/n

(i) n=c, /K

(ii) K=n/c,

(iv) €T IS 7=
None of the above

(e) CTHEA-I 5o RN T 57 FANRAR A

The particles obeying Maxwell-Boltzmann
statistics are

() TFER
identical
(i) TFRTE F T8
identical and indistinguishable
(iii) =3
distinguishable
(iv) 5
' photons

2. (a) el ReEeR ey @i Bk =

State and explain the Zeroth law of
thermodynamics. -
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Wwwﬁﬂﬂﬁz@mﬁs{m,_

THRIPIR WM

Explain the isothermal and adiabatic
changes with examples.

THRPR ARG SF SRROaN e[
Ted PR o |

Distinguish between reversible and
irreversible processes with examples.

% ¥ R TR Rien §omm I 30

91 1+4=5

What is Carnot engine? Explain work
done for different strokes for it.

o1 Ffe g IRbrEel 1/6. I CMERI
Tel 65 K ZPT 90 TR vl 1/3 =,
o® I T4 THFOR ARRT WF R Taew
Sferear |

The efficiency of a Carnot engine is 1/6.
If on reducing the temperature of the
sink by 65K, the efficiency becomes
1/3, then find the initial and final
temperature between which the circle is
working.

eqr / Or
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Write a short note on second law of
thermodynamics.

( Continued )

3. (a)

(S)

TyoR <rEb 2 (TR I TR AFPRIACH!
e

What is inversion of temperature? Write

~ its expression for gas.

(b)

()
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R R @A @t ERes oS Ree
R ofd 1 ¢

Derive any one of the following Maxwell’s
thermodynamical relations :

0 (57)s =),

@ (5v), ~(52)s
wifes Req et B w1 7 =l = e
o 3o & @, I WA -
What do you understand by thermo-

dynamic potential? Explain enthalpy
and Gibb’s function.

G/ Or

G SR I IR ol ool AT
Cp —Cy =R 70! Tfied, e Cp w®
Cy 9 &1 &7 vre uie 37 wReqe o
TR SR ot |

Use Maxwell’s relations to obtain
Cp -Cy =R for an ideal gas where Cp
and Cy are molar specific heats at

constant pressure and constant volume
respectively.
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4. (a)

(b)
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TR, S IF ST TEHIT AMC GO (1T
RIZT ARBACIHR T i |

Name the transport phenomena present

in gases involving momentum, energy
and mass transfer.

@51 (TR S TG TS A% WA @72 oy
MReE e Y T& [
Sfrear | |

What do you mean by mean free path of a
gas molecule? Derive an expression for
mean free path on the basis of kinetic
theory of gases.

THRA-THGE WRE QT IHT TR
YIS TE 359 [ QR I 2IPRIFCH 24fSdt
ES Il

Starting from Maxwell-Boltzmann distri-
bution function for molecular speed,

derive an expression for the root-mean-
square speed.

R{T/ Or

TR ST RS (T TS BEF A
TR [ TG @ % S <o 2R
Sforean | .

On the basis of kinetic theory of gases,
deduce an expression for the viscosity of
gas in terms of mean free path of its
molecule.
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o 8RB 7 TR @A 7 MR 2 o1
oI FRRET AT SRS FHOR T Rt 2

What is perfect blackbody? How is it
realized in practice? What is the value

of absorptive power for a perfect
blackbody?

B3 e RRR 0! Pl o 21
FT3% RRFAR @R TS WE 7oA 91|

State Stefan-Boltzmann law of radiation
and derive it from Planck’s law of
blackbody radiation.

w71/ Or

W OoER WA PR o 3 RORE oM
6-3x107 Jm2sec™! TWE =& RR=9
W W R &\ WA
5-669x1078 W/m? /K* ¥w@ 1 A
Taeer fAdfg 70

Each square metre of the sun’s surface
radiates energy at the rate of
6-3x107 Jm2sec’! and Stefan’s
constant is 5-669x10°% W/m?2 /K%,

Find the temperature of the sun’s
surface.
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6. (@) *1 TW 7 &M wF @ERON TRPT
Reare QR e T R 2 2
What is phase space? What is the

minimum size of phase space in classical
and quantum statistical mechanics?

(b) CFTE e TRFES AN 1 TrmrR iR
o 2

~ Define and explain the terms macrostate
and microstate with the help of example.

(c) Q-SiZERA TR Rerm 1 Tz B
&2 2

What are the basic postulates used in
Bose-Einstein statistics?

(d) ERE-IBEER WP REw,  @wm-
MR Rer T ez B | 3

Distinguish between Maxwell-Boltzmann
statistics, Bose-Einstein statistics and
Fermi-Dirac statistics.
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