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1. Choose the correct answer : 1x5=5

% TeqChl MR Sforsar -

(a) The ratio of two specific heats [E—P) of
1

a diatomic gas is

BRI oy PO YR VAR oS

SR e [g‘i] 23

Cy
(ij 167 (@) 1-4
(@) 1-00 (iv) 2
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(2)

(b) In Carnot cycle, the first step is
IS vFS AT fHen F'A
(i) isothermal expansion

AR &R

(i) isothermal compression

ST AT

(ui) adiabatic expansion
FFOA 2R

(iv) adiabatic compression
FROIA IFALIOA

(c) Net entropy change of a system in
Carnot’s cycle is always

F1f6 5F OIS GO o oFF G B RIS S
(i} zero
g
(i) positive
SCINES
(i) negative
R RIEIE

(iv) .more than 1

1 SF @R

26A/197 ( Continued )



BIKALI COLLEGE LIBRARY
(3)

(d) Helmholtz free energy function is
defined by

(TR Y& M TR e 7'
(i) F=U+TS

(i) F=U-TS

(i) F=U+PV

(iv) F=U+PV-TS

(e) The value of Boltzmann constant is
BRI FIFT T XA

i) 1.38x10716 gk-1
(i) 1.38 JK!
(iii) 1-38x10723 gk!

(iv) 8-314 JK!

2. Answer any five of the following questions :

2x5=10

& PR R @I (o Tk faan -

(a) Define adiabatic and isothermal
process. 1+1=2
F@OIA SIF TR AfFAR e o

(b) Write Maxwell’s four thermodynamical
relations. Yax4=2
A= ©iaMfSF s7~orE HI1f01 forn |
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(c) Write the two statements of second
law of thermodynamics. 1+1=2

wrepfeRwm Ak S T o1 for |

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

1+1=2
SrsfeRer R [t @l B eR om
TxeoR g i |
(e) Explain the physical significance of
entropy.
@ PR ST e 3 40 |

() Explain Brownian motion from kinetic
theory of gases.

¢oT=A fSSGT *[1 oAy sifSF f[Racw 361 341 |

(g9 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=8-31x103 joule/

kilomole/degree.

20 °C Txeore ARG'THEA AP T I @R
I S F4 1 SR, Ry WOk
$3 28 g/mol ¥ R=8-31x103 joule/

kilomole /{3 |
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(h) Using Maxwell’s thermodynamical
relations, show that

CTHRER GRS eI el R sl

A
(_aCVJ =T 9°S = _a._Q_f.
oV aVaT T2

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

o] (512 STHOR So[HS THS| I B[ 2SR
e feran

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

3 SEeTe TAR SRS wF &3 v vAR

SreiyfSe siger fan |
3. Answer any four of the following questions :
5x4=20
Sod PP R e wifRoR e e
(aq) What is mean free path? Obtain
' an expression for it. 1+4=5
TS TS #1932 TR I AR Bferean |
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(b) From the first law of thermodynamics,
prove that

o= YW [T o AT FA @
Cp-Cy =R '

(c) Show that for a perfect gas
e (TRA (RS (TYSA A

oU
9%Y1 -o
(aV]T

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

ToFol T 3 29F ARTARS, RIS we
fRTARE SE ToFS TR T 5191 91 |

(¢) Draw Andrew’s curve for CO, at

different temperatures and explain
them. | 2+3=5

fifen Teers CO,3 IR G977 'T IF A 31
HF AN FA |

() Derive an expression for Joule-Thomson
coefficient. |

o1 - AR BNF AIPRIMCO! AR 7 |
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(7))

(g) The diameter of nitrogen molecule is
3.2x10° m. The number of molecules

at 0 °C and 1 atmospheric pressure is
2.69 x102° per m3. Calculate the mean
free path for the nitrogen molecule.

G e WY @GR IFT 3-2x10'° m. 0°C

Txore WF 1 IAHSAT HC WA WP TR
2fS THRoRS 2- 69 x102°. TG T&HA WP M8
TS Y 511 390 |

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

16T SACHT Tead FA W ANT F1

4. Answer any one of the following questions : 10

ol PR R 1A @b e fran

(a) Deduce van der Waals’ equation of
state of a gas. Compare its theoretical

curves with the Andrew’s experimental
curves. 7+3=10

(T CFES O SR AR WA AR

3 | R O IFEIMRAE G777 AT
IFAIERE FMS ol F41 |
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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

Q@1 o TR (RIS (TR~ 0T
qiRkE @ Reva R oeprify Sfieg |
R R SfS AQR @9 AF T e ([5F
PRI Bferaar | '

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

SHROR TS >e oA R e ey
@ OIfSF oo W B (SRR e G |

(d) Derive Maxwell’s four thermodynamical
relations.

T OISR sooib oifor afosn <11 |

* K %
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