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Candidates are required 1o give thelr answers in ther own words as far as:practicable.

The figures in the margin indicate fildl marks,

Answer Questions No, L axd any four fovut the rest taking

at lewst one froux Group A,

Answer any Jive of the {ollowing quesidony . 5x2=10

The Lest vacuum attained in ‘the laboratory is 10710 mm of Hg. Assuming
the gas to be an ideal one, lind vut the number of molecules present per
¢ of the gas at 20°C at this vacuum.,

Wihich physical quantity s (ransported in the process of diffusion ? Define
the coeflicient of diffusion.

The draction of total no. of parucles of a gas with velocity lying between

o .
. ’ ) R . “ . ‘
¢ and ¢ +dc is given by Mde =41 A%c“¢™ "¢ Show that the most probable

pr——

sEsitatas of pns fu 42 .
veloeity of the particles or pas is 7/,

———

What is meant by a 'quasistauc process' ? ls this process always a

reversible one ?

Prove thav for an ideal gas, the adiabatic curve is steeper -than the
wothiermal curve at the point of their intersection.

A mole of an ideal gas undergoes a reversible isothermal expansion from a

volume Vto volume 2V. What is the change in entropy of-thg.gas ?
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g) . Describé bricfly how phase tansitions are classified according to
. EBhrenfest, -
- h) What 1:'. mecant; by diffusivity or thiermemetric conductivity ?
. Grouypy - A
2. K) Deduce Maxwell's velocity distribution law given by the f{ormula
4 n :
. dN, = 411:Nz§3b2g-'bch de where N is the total no. of molecules of the gas
while A and b are two constants., Plot the ca’rr‘csponding distribution
/.f" function against the velocity c. '
/b) " Use the Maxwell's velocity districution law as' given above to sbtain an
expression for the cnm'gy distribytion oi the gas molecules (in terms of A
and b).
@/ A system is composed of two-level atomsg, the excited state being 1 ¢V
# - above the ground state. Find the {raction of all atoms which will be in the
- K??) . -excited ‘state if the-system is in the thermal equilibrium at 300K, It is
- , . given that Boltziman constant g =138 }{’)""23u‘/1<. S5+ 1)+ 2+2
3 - \/9«(‘ What are .meant by critical eonstants of a pas ? Find out the eritical
. constants for one mole of a van dey Wasls ;‘-;';w. ‘
b) ~The expression for the cacificent of viscosity of a gas 1s given by
¢ 71'-“:15'_ mne A where symibols bewr wsunl meaning. State the underiying
assumﬁfion';*: o derive this expression. Show that in general the cosfficient
of viscosity of o pas is independent of ity -pressure, Explain ‘why this
[ independencé of pressure breaks down at vcr} low and very high
predsure. 2+3)+(2+2+1)
Group ~ ¥
4. ?)/ Bricfly describe the operation of a Carnot cyele using P-V (indicator)
diagram, .Com_p‘u‘tc work done in cach part.of the cyele and find an
4 expression {or its efficiency.
[SUB-B.50.(HN)-PHIA-064 ]
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Two identical bodies of’constant heart capacity at temperatures. "'I‘l', and T
are used as the source and sink respectively for heat engine, If the bodies

remain at constant pressure and there is.no change. in phase, .show*that
the maximum possxble worlk done by the heat engine is.C, (‘[’IT . ‘/ )

transition.

-

b) Pind the latent heat: of vaporization of water at 100°C. It is given ‘that
specific volume of water and vapour in the phdsc. equxhbrmm -are 1 c, c.

and 1674 cic., respectively and the.rate of change of corrcspondmg
pressure with temperature is 27:1 ram of Hg/*C. -

‘;)-'/ Use the Tds equations Tds = C dT+T (-5—) dv and

. 0% e I\_l\.av - hod aP 9
Ns = Cpdl {B’I‘) dm.to show that CP CV = T(BT') (W) gt

/’Show that Cp can never be less than CV 442+ (3+1)

#

oo /af Show that the initial and the {inal values of the. enthglpy. are:same in a

. throttling process or Joule- ’Ihom.:on expansion. . ls “the *procr‘ss an.
isenthalpic one ? .

o) Define Joule-Thomson cocfficient. Show that its expression. is- given by
1 ' " ,
@ e | T 3T where the symbols have their usual meaning.
: g CI.»[ ( 7)1) -V,}' il i e ! 9.‘1 . &

Show that an ideal gas cannot be cooled using Joule-Thomsan expansion.

(3+ 1)+ (1+3+2)

7. a) Define 'emissive power' and '‘~Absorptive power' of-avbody. Siate' Kirchhoff's
law for thermal radiation. :

b) State Stefan-Boltzman law of radiation. Mentioning underlying.
assumptiong clearly show how Newton's law of cooling can be obtained'

from Stefan's law.

, : ‘ ' e P
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(2 + 4) 4
Establish ‘the Clausius-Clapeyron equation for first. order Pphase
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c) Assuming the aun to be a bisck body at temperature 5800K, find (i} total

LN {37 L%
’ radiant energy emiited by sun per ses, (i) the rate ot which conres

reaches the top of the carth's atmosphare per unit ares asocuming 2o hens

is-lost and (il don pressure, It s miven thal Stefan's
consgtant o = 5672 x 1077 &1 unit, the vadius of the sun = = 109 @ and

the distance of tha carth from the sua s 1.5 x Y011 m,

(T 1420 (3 +2) % (1]t

(\)m

A ¥
(SUR-B.8C (UNJ-FPHBAZ054 |




