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B.Sc. | Year Examination, 2017 (Unified Sylle{bfls)
PHYSICS - Il Kinetic Theory ano!_T-herm‘odynamlcs : _
@17 m . [M.M. : 50

Ae: 9 I-I7 I 9fa WU -, §, T, aamsﬁﬁmf?a%mm%l ve-31 (e7g Ievriar we) & v 7y Iewia
g o o w1 A e e am afard 1 wvaia, 9, & e § (g sertia ue ) T® o S T & |
TS WUS Q T W39 ST 2| fovga 3R sniféra @1 This paper is divided into five Sections-A,B,C,D & E.
‘Section-A (Short Answer Questions) contains one question of ten parts requiring short answer. A_ll these:
ten parts are ‘compulsory. Sections-B, C, D & E (D.escﬁiptiv'e Answer Questions) each conta'lns two
questions. Attempt one questions from each Section. Answer must be descrlptlvje. Hus-31 (Section-A) |
3 g 0 WEH 3 &1 i & o7 SRR T &1 §edid {1 2 3 Pl & NV l
This Section contains one question of ten parts requiring short answer. Each part carries 2 marks.

(i) ve I BT T 1.2 T G el AT 10 g Y. 2 R, g 1ot et - e et =re e il J

Calculate the root mean square velogity of the molecules of a gas whose density is 1.2 "gm.lltr'g" at
pressure of 10 Nem™. e : :

(i) Rz DS 75 v aneet ik B P-V U6 ¥ ara g, aaeieus o 2T &1

Show that an isothermal curve for an ideal gas drawn on a P-V diagram is also isoenthalpic.

(iii) EfcTam S ZHACT I B T Hifsiel Calculate the i

nversion temperature of Helium.
fcar g : Given: a =00344 atml? / mol*® ~
b =00237//mol

R =8.31J/mol -k \ 4
ve TRy & aropail a1 foeit ara p IR A9 T R SR 755 9 . 21 3 o e @ 3R aw Q- s, A

3iirel ¥ep U H 91 G&cTd ARAM? The mean free path of the molecules of a gas at pressure P and
temperature T is A, What will bg change injmean free_

Time : 3 Hrs.)

1.

(iv)

pathif P is doubled while T remaining same?
| N . -
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new value of C,, — C,?

mmﬁmmmamwﬁmmaw 100°C w1 3R 1 o 78 A 3 700 mﬂoif
ST TR YAl @ 3R 350 el F R @ % & &, < v ik Riw 25 ara o BT Aca:rr;eat
reversible engine works between two temperatures whose difference is 100°C. If it absorbs 790 Ca .K
from the source and rejects 350 cal. heat to the sink, calculate the temperatures of source and sif

ﬁm?ﬂ‘e‘“@*vﬁm:uep_r(g_’;) B Rz e, e it s sy e andf 4 &

Prove the Gibbs' Helmholtz equationnU=F -T (@f)

(vi)

(vii)

, where the symbols have their usual meaning.
v .

(Vi) T 50 C.C. ST o orat 3wt 4 1031 31 401 1030, aafiret 5 et ey v el

: . e 50
B TE&A T B3I Caleulate the number modes of vibrations ina black body chamber of volum
C.C.in the frequency range 4 x 10" sec™' and 401 x 10™ sec .

uaﬁugaﬁ%zoowmw%‘,mmmﬁaafmﬂma%msﬁ 15000A 21 af gd &=
mﬁaaﬁﬁa&mmﬁmﬁwom%‘,aﬁg&ﬁa@wwmmmi A body at

temperature 2000K, is emitting maximum energy at the wavelength 15000 A. If the sun émits
maximum energy at a wavelength 50004, calculate the surface temperature of the sun.

2 0.004 febetioT arey @ e 3 1R 0°C Y 2°C d TR ReaT S a3 R Fofi TRad 3
Difore| 9 o1 o 3maas K fafie s 0. 172 feh Sk feer’ o 2 :
Calculate the change in internal energy when 0.004 kg of air is heated at constant volume from 0°C to
2°C. The specific heat of air at constant volume is 0.172 kilo cal. kg~ °C~".
_ ¥us-d, ¥, € AT § (Sections-B, C, D, & E)

A @ue A A 5 &l Tw TS A U 9 Bifere | N W 7.5 31 @1 1 g 0% s )
Each Section contains two questions. Attempt one question from each Section. Each question carries 7.5
marks. Answer must be descriptive. Qus-9 {Section-B)
. g T & aeEEd| mﬁmm$mwm%mm$mmg

3TANTIAY T &l A b3l o1 fbaT Tl Explain the Browpian motion. Based on Einstein’s theoretical
explanation of it, discuss the experimental study to determine the Ay

0gadro’s number.
. et 31 T 2 R T T | USRI e e 3 9T e ey -

(ix)

(x)

al?ﬁ%aﬁw%smmﬁgmm
.. -1 .
mﬁﬁqﬁavha%%uamw-ww=c—v[%ﬁﬁma%u,aqueﬁmsltr#mmam’fﬁm

Distinguish between gas and vapour. Describe briefly the Joule’s experiment of freg ey

. * ) Pansion of a real gas
obeying van der Waal's gas equation and derive the expression for Joule’s coef ga

ficient: 1, = i (E_

i | meaning. c, \vZ)’
here the symbols have their usua | - |

| w mmmm%?Wﬂﬂaﬁaﬁﬂmaﬁﬂqdiéﬂﬁﬂmgﬁmam%@@Tl(Sectlon.c)
1 3MaTad oI aarEd| e A, AT A Tl BT A1 oy B T 2T Y 3 Ry

wnifta BifsEl What is Carnot's ideal refrigerator ? Discyss e focess of RRLEEE

regenerative cooling and mentionlthe mostt essengal b°°ndition o "qUifaC‘liono ||qfu1fact'

. : itical temperature and obtain f, , . Defing g

temperature of inversion and critica . e relaion o8 e

| Mpﬁ aifinme wemat @1 fm &2 AWiea B 3*'::."{[T[\on,q them Perature,

weamii i e siiferss <ftrdl @ aftmm mélmmg“”' TERDHT o7

ferm=or o
MR ﬁﬂﬁﬁa:‘sfﬁqﬁvmm
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mm&mmmﬁﬁwmmﬁvmmammﬁﬁm%v W|'1atarethetranspov: .
phenomena in gases ? Name the physical quantities transported. under the transport Phe":m:"? °f
\l:.lsco.sny, thermal conduction and diffusion. Derive an expression for coefficient of diffusion on the :\sls of :
netic theory of gases. How does the coefficient of diffusion depend upon the pressure and tempere.! by
the gas? w@ug-g (Section-D)
- S % sor e o s e a <t e e v e e i Afore) eoghh @ R
" qAT A 5 Ued 31wl e § T wedl 21 What are the physical significances and limitations
Of theirst law of thermodynamics ? State and prove the Carnot's s theorem. Define entropy and show that

in an irreversible process entropy increases. . ‘ : ’ ey o
Sade & FHTE! & TR el @Y Riftae qon w i oxa 3 fore Rz Ao 5 :Write down all_the

four Maxwell's thermodynamical relations and show that for a homogenous fluid:

; oP oV ‘ y
€. - C, = iR | :
o (ar)v(ar)p :
2a

on g # g e s ot s e, €, €, = R v sk s e G, —C, =R (1+=-—).aa‘r

| ; . RTV
¥ 9 370 W 57 3 €1 and prove that for anideal gas C,, — C, =R and for a van der-Wall's gas it is

reducedtoC, -C, =R (1 + EZ;_V) where the symbols have their usual meaning. Eus-3g (Section-E) '

. & 3R do- st Fram @1 fiftae sik 37 7 Rl 37 Rt 3 o i aRepeal @ fiRaw! R
TS TN &2 Cids B FICH HebeqH] G K EHieh & fafbeon e & wiw-sieestits Fram s e i)
State and express Wein's law and Rayleigh-Jeans law and mention the assumptions used under their

formulation. What is ultraviolet catestrophe ? Stating Planck's quantum hypothesis derive the expression of
Stefan’s-Boltzman law from Planck’s radiation law. A

. T fafeer @ fafd aml o), Fai faawor a adiereicd wWag, e & e e qur 5 @t B g

sifreraror o aargar | fafecor aTa 3 s @ R & Rig @ifore i smafia fifesor @ wxe smefe sy
2 3 g1 e FafeeRoT e, f&fdRor & Fa Bvied 3 aXIeR & €1 Qualitatively, sketch the spectral distribution
of black-body radiation with wavelength at different temperatures and state the various conclusions drawn
from the curves. What do you mean by pressure of radiation ? Show that when the incident radiation is
completely absorbed the pressure of radiation is equal to energy density.
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