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1. w5 Resr af e . 1x6=6

Choose the correct option :

(@) <51 =R CoTed SRR e 2
The internal energy of an ideal gas is
(i) 3= oIS =fs
only kinetic energy |
(i) &9 2 =fe |
only potential energy |
(ii)) oIS & = B =feq noreat

the sum of kinetic and potential
energies

(iv) T *
always zero
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(b)

(c)
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(2)

@B TR 9GP A

Entropy remains constant in
(i) SR AfEe

adiabatic process
(i) R e
isothermal process

(i) TSRS TS

isoc=——c process

(iv) S°[J 9ol =W

None of the above

SR -T2 &GS Tofsife AREre
A ser@ar e 2@ (P swans sy
3% Q)

The condition for thermodynamic
equilibrium in  adiabatic-isochoric
process is (the symbols have their usual
meanings)

(i) dS=0, dp=0, dH =0
(i) dS=0, dV =0, dU=0
(iii) dT =0, dV =0, dF =0
(iv) dT =0, dp=0, dG =0
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P25/1506

(3)

([ M RE S ML IE O ARTRT BN
(K-S e @I (| ed 7o 3'e
The relation between coefficient of
thermal conductivity (K) and coefficient

of viscosity (n) for M molecular weight of
a substance is

&
M

] ==V
LA iy

S
i) —=CyM
(ii) XV

(iii) nK = MCy,

(iv) ©7@9 GbIe T

None of the above

(e) W BI°l 739 F91 =W, AT T& *I%9 I

If pressure is doubled, the value of
mean free path will

(i) %8129
be doubled
(i) =41 2’7
be halved
(iii) SR8 2’7
be quadrupled
(iv) %2 AR

remain same
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(4)

(S)

it el 2 L OO Ee i K o B2

() ©F ¢RI EE a 9F b 959 2 3. (9

The unit of van der Waals’ constants a T 4FeF @R =T A ? 1+1=2
and b are Define coefficient of performance of a
(i) atm m™© mol'l, m° mol 2 refrigerator. Can it be greater than
(i) atm m® mol 2, K mol™! hnige
(iii) atm m® rnol”Q, e « (b) «o1 16 3@1@ wFol 30%. I OFR 49
: b2 w Tarel 27 °C =, TR Txee! [T 010 Tl
(iv) atm m™ mol ™", K mol 50% 2°q 7

2. (@ TEE Z==PR GNRE TR WR A Carnot engine ‘has an efficiency of

TIFTS Hared NGq AL o | l

Distinguish between extensive and
intensive thermodynamic variables with

30%. By how much the temperature of
the source be increased to raise the
efficiency to 50% if the sink is at 27 °C?

proper examples. (c) 1 W fer< = e 341 | 5
(b) SR U feq e w (Rd

IR CpF CyA [ 4% fefa 31, T’

oA SToamd oy 92 3¢ | 5

Using the first law of thermodynamics,
obtain a relation between Cp and Cy, for
an ideal gas, where the symbols have
their usual meanings.

241 / Or

State and prove Carnot’s theorem.
w21/ Or
OFfsfes THOR (| STAE SCebl 41 |

Discuss the thermodynamic scale of
temperature.

4. (a) OFSTOREMT PO ach Teay F41 | 2 A

OIS UG ? 1+1=2
A AfeTrS S TR OFRA AR State the third law of thermodynamics.
Tfereal | ORI PIRTS RSl 20T ([ PR Is it applicable in all temperatures?

3 9 3+2=5 (b) ‘FmEI GHA WE AT YRS
Obtain an expression for work done in W 29740 <47 | 4
ad.labat{c Process, Expla.lr{ the Teaso.n “The entropy of the universe is always

for fall in temperature during adiabatic increasing.” Justify the statement
expansion. ' ;
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5. (aq)

(b)

6. (a)

(b)
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(6)

RO T I ARSI A R
FNFRCFRG! ol |

Write Ehrenfest’s equations for second-
order phase transitions.

—=318 Rpgemesa A w411
Explain the principle of adiabatic
demagnetization.

2=/ Or
AW T T ARS SEnl $R SR o
O TRER A F A5~
SRFICOT FAefa 39 1

Discuss first order phase transition and
hence obtain the Clausius-Clapeyron
equation for liquid-vapor equilibrium.

o R @I 9B @EEEE eeEfs REe
SRpad AT w41

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

0 ()15,

W (50), = (55),

e O @@ TdS SRisacc2nl Afed F41 |

2+2=4

Establish the first and second 7dS
equations.

( Continued )

7. (a)

(b)

(7))

o Twore pEEE S@ S I T©
63°C © 431 e WP AT I WeI
78297

Find the temperature where the r.m.s

speed of hydrogen molecules is twice
that of oxygen molecules at 63 °C.

o ¥ @ IfAEC @ GOrR wY-27
fRefeial smefRe R e IBEEe |

Prove that the half-width of a spectral
line is inversely proportional to the
square root of the molecular weight of
the substance emitting it.

8. ITCARA sIfex wierf I T4

Explain the significance of Brownian motion.

9. (@)

(b)
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THOR STEIA F 2 TR AFTRIA o | 1+1=2

What is temperature inversion? Write its
expression.

RRwEE @ N6 Sl sl ¥4 IMCE TWR
F@6 B 226 atm HF  FH G
69kgm‘3"-i§|

Calculate the critical temperature of
helium if the critical pressure is
2:26 atm and critical density is
69kgm 3.

( Turn Over )



(8)

() S ¢ DA PN fofes e Twor e
PRI Sferea | g

Derive an expression for Boyle
temperature on the basis of van der
Waals’ equation.

241/ Or
- CO,T @ % “RrFR @EgE S O
e CAFRPTR I 40|

Draw the curve for Andrew’s experiment
on CO, and explain its important
features.
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