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1. ARe Rewh IR A& 5% {7 7 : 1x6=6
Fill in the blanks by choosing correct option :

(a) S SN 3 e Swwifis IR |

Thermal equilibrium defines the
constancy of _____.

(i) =S
volume

(i) S

temperature
3
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(b) @fﬁtici
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(2)

(@i} o
pressure

(iv) a%M

entropy

3 o1 AR |

Entropy is a measure of

) &
energy

i =
composition

(@ @ | - o
order ’

(iv) Re™

disorder

(c) TRGRF ¢orE IR TR TG R/

For diatomic gas, the number of degrees
of freedom is

i 5

‘@) 6

(i) 1 d
(ivy 3

( Continued )

(3)

(d) _mﬂﬂﬂ%ﬁmﬁﬁwmm
TS 7 |

is directly related to ‘second law of
thermodynamics.

() =ERT *f& / Internal energy
(i) 4% / Entropy '

(i) ¥ / Work

(iv) ©19 / Heat

() T T& A% &FPT (TR
The expression of mean free path is

Bt g <M
0 r=r i r=2
i) A=2 fi) A=

i) W W T SRR WS SRR R T

van der Waals’ equation predicts that
the critical coefficient is equal

) (i (i

0N Wl
i wlw

(i} (iv)
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2. (g

(b)

3. ()
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(4)

7b1 IR TS Oty el @A T 0 2

Define thermal equilibrium between two
systems.

SeeR™R 29w FiRR (ST wiker( forar | =1
TFAOIN Cp, SR C, T A& 7o T 341 |

2+3=5
Write the physical significance of the
first law of thermodynamics. Establish
the relation between heat capacities Cp
and C,.

B I T IR AR SRR
a1 91 I Yo FRETS 30%. Rm
TR a9 ToR Tl 3@ IR PR we
IEFAS 50% W? (397 T&91 27 °C)  2+3=5
Write down the expression for efficiency

of a Carnot engine. A Carnot engine has

an efficiency of 30%. By how much value
the temperature of the source needs to

be increased to make the efficiency 50%?
(Consider the sink is at 27 °C)

.

%91/ Or

e e BTe FHT ot W = I
& I Ry =m0 5

Explain the working of Carnot’s heat
engine and Carnot’s cycle with suitable
figures.

{ Continued )

{b)

(5)

AT T FORAA IS @ WG

O 3 oI 3T 3

Prove that Kelvin-Planck and Clausius
statements are equivalent.

4. (o) FOREETERTRE AT 4

()

S. (a)

(b)

(c)
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Establish the relation of Clausius
inequality. - ‘

W=/ Or
QG 3BT NS I =

Explain the principle of increase of
entropy. '

R [ Te] Hefie F41 | 2

Define absolute zero temperature.

orefdRaR Rees et fart 2
Define thermodynamic potentials.

FaO RpTPIIR o9 Newi TR S Frr 1 3

Write the principle of cooling by
adiabatic demagnetization.

A T o RIS o1 v f | 2

Give two examples of first-order phase

transitions.
3
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(6)

6. (a) FIORAR-GCTA FNTIT ToH TN

Establish the Clausius-Clapeyron

equation.

9T/ Or
49 F B8 7ds M| IR SfSafe
g T :

Obtain the expression for first and
second TdS equations.

(b) W-W@Wwwmlaﬁ ,
e (o1RF IR PR I IR 2  2+1=3

Write the expression for Joule-Kelvin
coefficient. What is the value of u for an
ideal gas?

7. (a) AR RIR CAEHA-QrEoEe R Iw
wfeECH! foran 1
Write the expression for Maxwell-

Boltzmann law of distribution of
. velocities. -

() r.m.s. 9 R? @B 9F r.m.s. MR T RO

hall 1+2=3

What is r.m.s. speed? Find the value of
r.m.s. speed of a molecule.
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2+2=4

(7)
T/ ér
FRTOR TR Wi o | RS o qF
TSR T Rom s 2+1=3

Define degrees of freedom. Find the
degrees of freedom of a monatomic gas
molecule.

(¢ & e TaR Ry W wE R ST
TR SR HIOR S fRefq 701, 2
Find the ratio of molar heat capacity at
constant pressure to molar heat capacity
at constant volume.

QA R WYY el RS M1 SIWIT
AR AfFA v o o 1+2=3
Define viscosity of a fluid. Write in brief the
process of momentum transfer.

&/ Or

FeREm ofS 7 aRfam 4 e WoR fFR TR
N forar | | 1+2=3
What is Brownian motion? Write the

differences between Brownian motion and
diffusion. .

9. (a) wbA v WF wiva HoE e f | 1+1=2

Define critical temperature and critical
pressure.
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(8)

(b) aﬁwcmmmmw%wﬁﬂ{i
o 2

Write the van der Waals’ key
assumptions for a real gas.

(c) ﬂ@ﬁwﬁwwﬁlwﬁ:ﬁwmv
MRS o1 Fo 3947 | 1+2=3

State the law of corresponding states.
Establish the mathematical relation in
terms of critical values.

&%/ Or

IR TxeeR gerd Ay = | 3

Derive the expression of Boyle’s
temperature.

(d)ﬁ-wﬁwmamﬁmwm
F0 2

Discuss Joule-Thomson coolmg.

%* k&
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