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PART .., r
PI-IYSICS --- H(ONOU1~S

. lFull Marks : SO

I ;~ln~ldCLL~;.$~rc.:: I equireci (0 gi 1/1.;; Ii l(.:ir Wt.!)W!:!T ,; if. tticir o WIL words C.1S[or as.practicabie.

The [iqurc« ill UV-~margill indicatt: fuu tnark».

Al •swe r QU'::StiOXlS Ho. 1. U.ua .any four .fon.!1 the rellt-tnw,ng~_-... . _h._. ,.L.. ••••__ --.-.- __ ~.

at 1(!~1:n:one i'l'OHl Oro'up A •
.-. ..-r-- __ -¥T-

;\W;Wl;;J' any Jiu~l of the following CjI.lC::ai009 : 5 x 2· '" 10

a] Thl:' best vacuum attained in 'the laboratory is low10 mm of Hg, Asuuming

the g"w to be an ideal one. find cut the number of molecules present per

(;C vI' ,hi; gas at ',wuC ar I:h.i:; vacuum,

b) \.Vl:;(;h physical quantity l:;i uansuorted ill t.ne process Q1'diffusion 'I) Define

It-l<: coefficient of d ilfusion.

C) I'uc iructicn of tow.l no, of parucles of u gu::: with velocity lying between
.; ''l . 2

c urid c +d c is given by i<tk:;.:; 'hr .L\.o)c.:~~-I.)C . Show that the most probable (-.
vciocny of the particle e 01 !!.a::.i:.; ix·.

---~-------- --
/d) Vhur is meant by a 'quasistauc process' ? Is this process' always a

revcr sible one Or'

.;;) j-rvv<:: char 1(11.' u.n ideal gas, the adiabatic curve is steeper -than the

i~oLl·l\.!nnal curve at the point ()1'their intersection .

1) o· • . ruolc of an ideal aa::: undergoes J. reveruible isothcrmul expansion Irorn a

volume V to volume 2 V. What is the change in entropy of.the.gas ?
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g) Describe .briefly how phase transitions are classified according to

Ehrcnfcat.
.!;\'l

h) What i:l mcan tbv cliffn::;ivity _r· ;11·..:r:nc r.c t r ic -onduc ivity ?

2.
~.

Gro up» A

Deduce Maxwell's velocity distribution law given by ·tne· formula

dNc '" 4:'CN~3c2~-vc2 d c where N is the t.ott,\l .10. of r'i161e~ulc:s of the gas

while J\ and b arc tVJO corrstan tu. Plot .hc corresponding distribution

// function against (!1C velocity c.

I' b) Use. the Maxwell's velccity distrioutlon low ac given a bove to obtain an
expression for thc energy dictribut ion (,Ii lhe' gall molcculc e-Ilu 1.':;;1::; 0; II

3·.··~·

b)
(

and b).

A system is composed of two-level atorn a, the excited state being 1 cV

above.the ground state. Find .the fraction of ,11 atoms which will be in the

'. excited '~tate if the :1/13tcm 'n irj the thermal equilibrium at 300i( It is
given that Boltzrnan CCH1St:Ult leI': "~ ·1' ~~r,>-' 10,-'23 ,! / K . (S + 1) .~ 2 + 2

Wlwt .a.r~ .ruce.nt ·b~r crttlcnl Cnn!;tnl;t~o (,j- a rJW ? Fj·nd ,)tll:. llle crrt ical

coristnnts for oric mole of n VlU\ d-:): W,\[)!:; ::,;u;,

.,

of viscosity cf .:.. L:tU, ~:J mdepcndcut 0;' its vprc s su rc. Explain 'why this

indcpcridcricc ~'f. pressure brcal«: down ut very low and very high

pressure. (2 + 3) .•. (2 + 2 -+ 1)

o,..rOU'G ,., H. .•
Briefly describe the opcrntio 'j of t\ Carnot cycle using p, V [indic ator l

diagram. Compute work done in cnch part . of the cycle and find an

expression for its efficiency,

I]jjjn-n:sO,[QU-PI,IS'A-?O!}!TI
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Two identical bodies or-constant heat capacity at temperatures.rf'[. and "Ii2

are used as the source and sink respcctlvely for heat e.l~gine.,If the bodies

remain at constant pressure and there is, no change, in phase, .show-that
t~H:maximum ,p~'ssible work do~e by the heat engin~ is', cj;(fif. ~,~j'2 ..

,(~ + 4') ,+ 4

Establish the Clausius-Clapeyron equation for first. order .phase

transition.

b) Pind the latent heat: of' vaporization of water at 100°C. It is given 'that
specific voh,.l~e of water and vapour in the phase: cq\'lilibri\.~m,:.ar:e.1 c.c,
and 1674 ere, respectively and the. rate of change of ~orr~sPDnding

pr.es$ure with temperature is 27·1 rum of Hg/9C. ' :

/)-/""""'Use the 'l\is equations 11:j.S:;:«udl'+'T(b~)~OIJ and

1tls ~ Cpd'1' - 7' (-ff).pdP.;.to show that Cp - Cv '"'- T (~~}2(·~V)T .'
.. . , '

/ ....Show that Cp can never be less than Cv. 4,," 2 l' '(3 + 1)

/C1.( Show that the initial and tile final value a of the enthalpy, Q.~C:-same in a,

-:»: throttling .procesa or Jou1e-Ti'lOnlSOn expansion. ,Is, the 'Pi:9C(~SS an

isenthalpic one?

b)
1/

tl) Define Joule-Thomson coefficient. Show that its expression, -is- given QY

~~ ~ [r (~~) - v] .. where the: symbols have their usual mc~ing.
p p , , '

, '

Show tha.t an ideal gas cannot be cooled using .Joule-Thcmscn expanaion .
.,'

(:;I + 1)",+' (~ + :;I ,+2)

01) Define 'emissive power' and 'r-bsorptive power' er-a-body. State KirchhQff.s
I

law for thermal radiation.

b] State Stefan-Boltzman law of radiation. Mentioning underlying
a~::l\..Hnpti!"n\,l clearly show how Newton's law of cooling can be -cbtained:

from Stefan's law.

0( I~"'~, ....: '.:;"
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radian t energy en".dttC'd 't,,'! cu n pel" ,!;(;C, (ill the s8.tl: :,ll \vi ic 'j '~:l':rr~,"',f

reaches the' ton 1"1" t11'" ,'<>~.h"· atrrvo ~'~,,'''''''' ocr unit ':'''(''J (-",f '11'!' 'f'" -',", }-"';l:~\. u r., ."", \••••.• C\.I .. 1 ~.o:. •. IJ'-'I .•• 1.. I..... \\ I •.• t " •.•••..• '" , .;_~. ,_,

inJost nnd.(iil) corrc spor;c.i ..,r: j'adLi',!·:'tj !;."G:.\!;'".trc. 'l : 1!.. !~•.- ....~ t;;~ ;';! ·!~.\l"~

constant a'::.: !:;;672 ><.10'''1\'; ~~ ur.lt, ~!I~ 1:-\(11\.1 .., ·:)f tnc s n n > /. \, ~(,(J :'\ an-

the distance of the earth (rum the Slh':k '1,5 x 1'011'rn.

(1. + 1 + 2) ,~ (J ~ '2) " (l " J .t l ]
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