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The figures in the margin indicate full marks
Jfor the questions

1. Choose the correct answer : . 1x5=5

W TeqCo! AR Sferea
(a) The ratio of two specific heats (g—P) of
v
a diatomic gas is

fRiafis (=3 cFae R TER wieEe

SR TS (C—P] 2’9

v
(i) 167 (i) 1-4
(iii) 1-00 (iv) 2
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(2)

(b) In Carnot cycle, the first step is
TS e AT JRED 2’
(i) isothermal expansion

AR 2PRA

(i) isothermal compression
SCITR SR
(i) adiabatic expansion
TR 2P
(iv) adiabatic compression
FROIA IO
(c) Net entropy change of a system in
Carnot’s cycle is always
15 5@ BT 9Bl P w @G RIS W
(i) zero
T
(i) positive
SCINE]
(i) negative
RRINE]

(iv) ‘more than 1

1 9% @R
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(3)

(d) Helmholtz free energy function is
defined by

(ZEZHE & T TR K| T
(i) F=U+TS
(i) F=U-TS
(i) F=U+PV
(iv) F=U+PV-TS
(e) The value of Boltzmann constant is
J’OCIT] FIF] T B'F
(i) 1-38x10716 gk!
(i) 1-38 JK!
(i) 1-38x107% gK~!

(iv) 8-314 JK !

2. Answer any five of the following questions :

2x5=10

o SPPTRS R CPRA oo T i

(a) Define adiabatic and | isothermal
process. 1+1=2
oA S SR ARG Siges) |

(b) Write Maxwell’s four thermodynamical
relations. Yox4=2
ISR O1e{9oF oo BIROT fors |
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(4)

(c) Write the two statements of second
law of thermodynamics. 1+1=2

SrefeReEee @S Seq Tfe 151 &1 |

(d) State the zeroth law of thermo-
dynamics. Hence define temperature.

1+1=2
o ey @l faq 1 o[ o[
oo ke il |
(e) Explain the physical significance of
entropy.
GFPR (SIS e el 4 |

(/) Explain Brownian motion from kinetic
theory of gases.

(o1eg SIfoogq [T Jreany sifes fREe qefar <41 |

(g) Calculate the r.m.s. velocity of
the molecule of nitrogen at 20 °C.
Given, molecular weight of nitrogen
is 28 g/mol and R=8-31x10° joule/

kilomole/degree.

20 °C T¥Or® RG'TET WE T P (@61
T s 3901 R ey, ARy el
T3 28 g/mol |F R=28-31x10° joule/
kilomole /f&& |
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(S)

(h) Using Maxwell’s thermodynamical
relations, show that

CTICITT OO FH=AFIR 2Tl I8 el
@

(acv)zT a’s | _,{a°P
oV dVaT T2

" (i) Write the effect of temperature and
pressure on viscosity of a gas. 1+1=2

9Bl (%] ATOR SoR© SIS IF B[ AS[q
Rac fem

() Define molar heat capacity at constant
volume and molar heat capacity at
constant pressure. 1+1=2

&9 Soe AR Sefs S %9 v 1R

Oleigies >igar fia |
3. Answer any four of the following questions :
5x4=20
O PRI [ icen BifbR Tew fray
(a) What is mean free path? Obtain
an expression for it. 1+4=5
SIS @ #i9 [$ 7 B[ AT /PRI Sferear |
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(6)

(b) From the first law of thermodynamics,
prove that

eSS @ [T 2919 T4 @
Cp “CV=R

(c) Show that for a perfect gas

S (TRF (TS Sl (7
(a_U] -
V)7

(d) What is degree of freedom? Calculate
the degrees of freedom of monoatomic,
diatomic and triatomic molecules. =~ 2+3=5

Fozol @ [ 2493 *NERS, RIRTERe =1
fQeIRIMiie S9@ Fogel T@[ = A9 41 |

(¢) Draw Andrew’s curve for CO, at
different temperatures and explain
them. 2+3=5

e Twore CO,T T GT'T IS B 391
S 1 |

() Derive an expression for Joule-Thomson
coefficient.

G- AIRA] QT SPPRIICH! 28T 47 |
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(9)

)

(7)

The diameter of nitrogen molecule is
3-2x10'° m. The number of molecules

at 0 °C and 1 atmospheric pressure is
2.69x10%° per m?3. Calculate the mean
free path for the nitrogen molecule.

TG &g GOR TP 3-2x10'° m. 0 °C

oo F 1 YA DTS TN S SR
oS TRORS 2- 69 x10%°. TR T HT T
T& 4% 9 41 |

State and prove Carnot’s theorem. 1+4=5

M54 [ach TeAY T I AT 41 |

4. Answer any one of the following questions : 10

OO PR R I @B e fi

(@)
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Deduce van der Waals’ equation of
state of a gas. Compare its theoretical
curves with the Andrew’s experimental
curves. 7+3=10

(R (FFO ©F TF ARTZF AT Al
T | W OfGTF THCIACE G787 ARHAS
JGCIRIEART T Tl 47 |
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(8)

(b) Derive Maxwell-Boltzmann distribution
law of molecular velocities for a perfect
gas. Hence find the expression for
the most probable velocity and root
mean square velocity. 6+2+2=10

9GOl W (R (RS (TIRE - DS
e @ Reta R oot S |
TR A WS MR @ AE T I @59
AFPRI Tferea | '

() What do you mean by thermodynamic
scale of temperature? Show that
thermodynamic scale is identical with
the perfect gas scale. 5+5=10

TR OEfee e el I (e
@A OfST 7o S P (=T °F G(F3B |

(d) Derive Maxwell’s four thermodynamical
relations.

HEER OIS =9 BIfRGT 2fedn 541 |

* %k %
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