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B.Sc. | Year Examination, 2016 (Unified Syllabus)
PHYSICS - Il Kinetic Theory and Thermodynamics
il (B-117) [M.M. : 50

A 31 707 ) i o 3§, 9, 27 § A fawfora far mar &1 wus-ar (e s uge) U v 71y I
TR, s @ sy & A W &7 W a1far ) <gust-g, @, & 71 3 (faga sl 99 ) 9das o & g &)
JUS WU U gug AT 81 o 3R 30 21 This paper is divided into ﬁvef’ections-A,B D&E.
Section-A (Short Answer Questions) contains one question of ten parts requiring $hort 2hswers. Ali these
ten parts are compuisory. Sections-B, C, D & E (Descriptive Answer Questions) each contains two
Questions. Attempt one question from each Section. Answer must he descriptive. !

_ . EUS-A (Section-A)
$ WS H U 5 & 4 WA 3 o7 3R ol IS I 2 3 T &1
This Section contains one question of ten parts requiring short answers. Each part carries 2 marks. -

1. () THIE S 0°C AT 1.00 x 107 AIGHUST T R O 1.24 x10™° ym/Ady. 2 g B AT B
- T-HIEE-HE T @ W S| ) \

Calculate the root mean square speed of the molecules of a gas which has a density of 1.24x10°
gm/cm?® at a temperature 0°C and 1.00x107? atmospheric pressure.

(i) dTUSIETRT ITTRAT THHIUT H T BT & P

Time: 3 Hrs.]
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What are the shortcomings of van der : i

(i) ST 2 357 719 R Faereor von ,meagﬁﬁgqggnz pps o pipog e 1.92 %19 2o
(ﬁ.-%vg)%,mﬂaﬂmmﬁmmaﬁr./ﬂma TN & wefed ot §AE 2 g 477

TS’FTT BT The coefficient of diffusion and viscosity of oxygen are 1.2 x 107 . /sec.

10"~ kg/(m.sec) respectively at a temperature at which the average molecular speed is 440m .
Qalculgte the density of oxygen and mean free path of its molecules. s

(iv) Hﬁgﬁmﬁ%éﬁuwﬁaﬁaaﬂﬁﬁmmaﬁﬁsﬁdﬁ
Describe briefly the difficulties due to which helium could not be liquified earlier?

(V) STCT-CTR SRR lT et SRAR #F 3R aergal| '

Distinguish between Joule-Thomson expansion and Joule's expansion.
(vi) 5 To1 & Wiz @I & wRams 23| Define degree of freedom of a particle.
(vil) SemTfees T & 3T T e & 2 s o A

| What do you understand by thermodynamical equilibrium ? Give its conditions.

(viil) T Bt wikerar st s s wward vom & 2R pled) 3 oRad wFRE ST % e gl
21 Define enthalpy and show that during an isobaric process the change in enthelpy equals the heat
transferred. ‘

(x) @9 &1 faems 5w foRae | State Wien's displacement law. ’ 2

(x)  0°C 3 10 71 T B T T=b 50°C % 377 3 yRafle Roar 37 | wvg T ufad T @t MU difoTe| Jw &
T S 80 BERI/ITH FAT 571 1 AT Fm 1 Bk (Tm-oC) 2| :
Calculate the change in entropy when 10gm. of ice at 0°C is converted into water at 50°C by heating.
The latent heat of ice is 80cal./gm and speciafic heat of water is 1cal./ (gm.—°C).

QUs-q, ¥, € 7T § (Section-B, C, D, & E) .

Ide ve # 2 99 2| e WU Y U 0T Sl S §eH 7% 31 B 2 faega o snaféra &1

Each Section contains two questions. Attempt one g .estion from each Section. Each question carries 7

marks. Answer must be descriptive. Section-B/ @WUs-§

. S it 1N & foiv awsarcs wdiexor e S d14cT |19 9 SVSRaTes Hadie! 3 qul siae a9 g

wifas amg F e wifid D) _

Deduce van der Waal's equation of state for a real gas. Establish relations between Boyle temperature

and van der Waal's constants and between Boyle temperature and critical temperature.

. BT i a1 @ 2§ 71T B U RigT & SER R et i S o5 a1 Ty & i

AT ¥ MENTR A1 T H &4 fAeir? What is Brownian motion ? Explain it from Kinetic theory

Describe how the experimental study of Brownian motion yielded the value of Avogadro number
Section-C/ @Wus-{g ’

TR R % it 3 SiRrar e v o1 @ ared & 2 ¥ o @isres o e ) %}ﬁ:ﬂtgéwﬁ‘ﬂagaa
9 G 1@ TT 19 & THIG BT Ui S What is meant by the mean free path of the Molecules of g ~
Derive an expression for it. Discuss how does it vary with pressure and temperature of the gas =

. qtsh ﬁmaqaﬁiamw@lmﬁmﬂvaﬁaﬁamaﬁﬁ&rmauhma -
faftr 3 @ QUi 3awas €2 Explain the principle of regenerative cooling. Give a‘ilmpletjz%m % ELil
escription

of the liquefaction of hydrogen. What precautions are necessary in the process?
Section-D/@ug - T '

: W%mmm%ﬁusﬂv%aﬁm%mﬁm&hmam _

Cp/Cv & aTaR B 21 Write the four thermodynamic relations ang Prove that ¢ Wﬂmmfraﬁ' Frofy
isothermal elasticity is equal to Cp/Cv for all substances, he r
. m&mmﬁaﬁ%wmﬁmammama;hm

¥ 9T GREAT TR T8 8, il Hifre| .Des;:ntée the working of Camot's reversipy S
an expression for its efficiency. Explain why carnat’s engine js oy Q prac; © gi
Section-E/ @vs - 3 actical possipyii

m?2/sec and 1.92 %
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8. %f?am%sma'ﬁmi
STE W HiFv 5
Explain Planck's q
the average of a

——— o e B 31T Tt 5 e
& T it @ qaeH TRl SHaRd |

s i Ny, P! _+ion. Deduce an expression for
uantum hypothesis of emission and absorption of radiation. Y

Planck’s oscillator and hence obtain Planck's radiation formuta.

R B 5 Tt e 2 2 P ot e o SR O 53 B 5 Tt e T i

A . . IR . ined, a pressure
AT 21 Show that the diffuse radiation exerts on the wall of a cavity In which itis c?ntal
equal to one-third of its energy density.

R, 2 o~ B laar)
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