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Jor the questions

1. Wﬁﬂﬁ{@wwmmﬁ%ﬁw: 1x5=5

Choose the correct answer from the following :
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100 °C WIF -23 °C Txor yoe I 4
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The efficiency of Carnot engine operating
between 100 °C and -23 °C will be

100 . 100-2
(i) 100 (i) - 100
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b) QW TS GG T G0 AR 2

Entropy remains constant in

(©
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() FaoE afere

adiabatic process

(i) TR gfere

isothermal process

(iti) TS aferTe

isochoric process

(iv) RY® alferre

isolated process

g TdS SRNFIT (R
The first TdS equation is

f) TdS:CPdT-T(g—‘T’) dpP
(5i) TdS=CVdT+T(—)PdP
(

(iii) TdS=CydT+T

(iv) TdS=CpdT+T (3_") av
P
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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

(i) K=n/c,

(iv) SR GbIe T
None of the above

T3 B AR’ T 511 FIEE TA

The particles obeying Maxwell-Boltzmann
statistics are

() TFRT
identical
(i) SRR F {3
identical and indistinguishable
i) =8
distinguishable
(iv) T
photons

2. (o) Ol ReEFR FreT s @R I +01
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State and explain the Zeroth law of
thermodynamics.
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(b) m@wwﬁwﬂﬁmmﬁsﬁ,‘
SHRIPRR I 41 | 3

Explain the isothermal and adiabatic
changes with examples.

() TMRPR *AREN WF SoREEN ARAR
e ALFPIE fora | 4

Distinguish between reversible and
irreversible processes with examples.

(@ a6 e B2 W AR 3w o 3
E 1+4=5

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

(e) <O T YR Frfrme 1/6. 3 cmEes
mesxmmmw 1/3 =,

3 T N WFOR ARRT W purs Tl
Tferear | 3

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

temperature between which the circle is
working.

9T/ Or

@ﬂﬂ%ﬁ@mﬁ@ﬂm@ﬁﬁ@qﬁqm
(Ll

Write a short note on second law of
thermodynamics.
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3. (o) TR @A 7 (o1 R TR SRR
feran 2

What is inversion of temperature? Write

its expression for gas.

(b) T R @A @Bl R oeafe T
S oS ¥4 ¢
Derive any one of the following Maxwell’s
thermodynamical relations :

0 (57), ()
@ (%), <&

(c) oo Rea et P o 7 Y i F
v 3o & 3@, IO

What do you understand by thermo-

dynamic potential? Explain enthalpy

and Gibb’s function.
w31/ Or

p— e I LS I
cp-cV=Rxmﬁ%ﬁem,w Cp UIF
cvz’ﬁmﬁam@wﬁaWcm

R SCeEE ol |
Use Maxwell’s relations to’ obtain
Cp —Cy =R for an ideal gas where Cp
are molar specific heats at

and CV
and constant volume

constant pressure
respectively.
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4. (@) R, & TF S TGN TS KPS ¢TI
4RI ARTGAIHR ™ Frdn | 2

Name the transport phenomena present

in gases involving momentum, energy
and mass transfer.

(b) BT (T S MG TS oY A R W2 oI
MG WIS MY T /T PRI
Bforean 3

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.

(c) CRA-IHEEAT SMRE QT IBT Fopl
STEHS MG IR P QR I AFPRI!
Starting from Maxwell-Boltzmann distri-
bution function for molecular speed,
derive an expression for the root-mean-
square speed.

S%<1/ Or

(T ST YRS oI e BNFI IR

WA UR[ TY [& T TS B eorRi
Sferear |

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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5. (@ ! T3 R W @A AR MR ? GBI
T FRIET M SRCINS FHod I 2 2
What is perfect blackbody? How is it
realized in practice? What is the value

of absorptive power for a perfect
blackbody?

(b) RFW-I*HeT RRRI S0 o1 oF URFS
T3 RRAR @1 e Te oF F01 4

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

%31/ Or

WO WA R o W RRE o
6-3x107 Jm2sec’! z7® =& RRFa
I uUF R &R W
5-669x1078 W/m? /K* 2@ I PR
Tgeer fRefy #1011

Each square metre of the sun’s surface

radiates energy at the rate of
6-3x10” Jm2sec’! and Stefan’s

constant is 5-669x1078 W/m?/K*.

Find the temperature of the sun’s
surface.
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6. (@) ™1 T 7 Ffiy W GEREN MRFT
Rerme TR ey a9 e 2 2
What is phase space? What is the
minimugn!size of phase space in classical
-and quantum statistical mechanics?

) R T RO A B ST
e 2

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

() M-SR RPN KR 1 reorgz e
&2 2

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

(d) CEEA-IDEEHE TR Rem,  @mw-
iR MR REm W wi-Rae
TR R TS NPT fora | 3
Distinguish between Maxwell-Boltzmann

statistics, Bose-Einstein statistics and
Fermi-Dirac statistics.
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