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B.Sc. | Year Examination, 2018 (Unified Syllabus)

Physics-ll Kinetic Theory and Thermodynamics ‘
-Time : 3 Hrs ] (B-117) [M.M. :50

Note : 331 5%-u &I UId WU=l-31, §, , T vd §  Rwifdrer Rear o &1 ave-31 (e 3er i we) & v o7g Fa<ia 9
&, foreds awr s &1 & i o i et #1 wue-a, 91, 7 @ 5 (Rgd 30 v S i 2 e #1 IS
U3 | S W o 81 favga 3R anfara 21 dif 2Re & 5 aaet 2 Shegperex afsta &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. All these ten parts are compulsory. Sections-B, C, D & E (Descriptive
Answer Questions) each contains two questions. Attempt one question from each Section. Answer must
be descriptive. Log table may be supplied. Calculator is prohibited.

) HUs-3 (Section-A)

Note : §9 &S § Us W91 & & Wl & o1 Fw 3N | WAd HWT 2 31 & &1 This Section contains one

question of ten parts requiring short answers. Each part carries 2 marks. s

1.() U ace D 227°C WY W Il o e 2Wm 2 &1, i a9 R Icafsia faftexor 2% 32Wm™2 1 si?

Scanned with CamScanner



g TV, GV U

For a bulb at 2
27° - - o
. became 32 Win-2 E the rate of radiation emitted is 2Wm 2 At what temperature the rate of radlauonfj
i) R Py 2 < : -
AU Explai et . :
(i) afe Tw g plain ultraviolet catestrophy. ,‘.
| Atwahr:u é'aﬁmm“mﬁﬁm-gaaHMN.T.P.Wmﬁifwﬂm? ;
d emperature, pressure remaining unchanged will the root mean square velocity of hydrogen be.
ouble of its value at N. T. P. ? | :

(iv) ﬁﬁvaﬁzmﬁaﬂﬂﬁmmﬁ? mamé‘rﬁﬂsﬁ?mwmﬁﬁﬂvmmaﬁmm‘:
22 What is the difference between an ideal gas and a real gas? Under what conditions of pressure

(v) and tema;;:r;t;re. a real gas behave as an ideal gas? | 4

It eBAuT a1 B aRwifta Sifsrel
. Define critical temperature and temperature of inversion.

(vi) TTeE-TRE-TY &1 aRwia difse aur g 1 fafael
Define mean-free-path and write down its expression. .

(vii) T T & C, 3 C, | T Bt 7, e Bl o ol e e sl # €
Explain, why C, of a gas is greater than C,, where symbols have their usual meaning.

(viii) f% U T O @1 3ag) argHISe AT T Rl 9 & e R, o @ wogtd 0.31 Cal K qur ar B
gogid 1.74 Cal K %,a‘ruﬁaﬂmﬂaaaﬁrés%ummmmﬁﬁml |
Calculate the heat required to convert 1gm. of water into steam at its boiling point under the standard
atmospheric pressure. Given that entropy of given water s 0.31 Cal k-1 and for steamitis 1.74 Cal K"

(ix) TSI 3o 100Cal. T, g A 400K T9 T AR 80Cal Fu71 i @ & T 2 fe T AT qUT B! g9
! gerT S D] A Carnot engine takes in 100Cal. of heat from the source at temperature 400K and
- gives up 80 Cal. heat to the sink. Whatis the temperature of the sink and the efficiency of the engine?

(x) mﬁm%m@mmqﬁﬁmwml :

Show that it is imposéible to attain absolute zero temperature.

' : ' . @us-g, ¥, T 4 § (Sections-B, C, D & E)
s @ve 3 <1 e &l TS WS X T HE Do R T 7.5 3 3 31 g IR anfan 2

Note : |
) Each Section contains two questions. Aftempt one question from each Section. Each question carries
7.5 marks. Answer must be descriptive.
- |us-d (Section-B) ‘
2. wmmimﬁﬁmﬁgﬁmﬁm@mﬁm%ﬂwammmsmﬁ

g3 & ferat 51 @ 2)-foreré g 81 State the basic assumptions of kinetic theory of an ideal gas and
show that pressure exerted by an ideal gas is two-third of its kinetic energy per unit volume. 3@l
s, e ST @ ST ST T H S A Rergs dhfoe o5 Sfer-2Tert SRTR & etedl e Frara et &

Distinguish between Joule expansion and Joule-Thomson expansion. Show that enthalpy (U + PV)

remains constant in Joule-Thomson expansion.
gus-Ad (Sectipn-C)
4. A, :ﬁi?ﬁqﬁaﬂ#?iﬁ@'ﬁaﬁmﬁﬂwmﬁaﬁﬁmaﬁmﬁmml

° help of labelled diagram, explain the principle of regenerative cooling. Also, describe a method

With th
for liquifying He. , ol
Mﬁmmamsﬁmmé?m,mamwmﬂmﬁ o 2

) i mg?ﬂﬂz‘s mamzﬁm;ﬁ Wn:?zme transp.ona“haiaasmaﬁ%mfk
fop o fovd AR Phenomegg jn gases’
. : der the transport phenome ; gase
sical quantities gransported un , sl na of vj
e |ffusi(c]m. Derive an expression for coefficient of viscosity on the basis Ow

ent of viscosity depend upon the pressure and temperature W ?

Name 1 '
conduction and di
gases. HOW does the coeffic
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X WUE-Z (Section-
s s SN S5 3 UG &N e <@ &1 State zeroth law of thermodynamics and give its

Physical significance. Define entr opy and show that in a cycle of reversible process, the entropy of the

System remains constant, f oy
mﬁwﬁwwﬁmﬁ—?:{ﬁ}ﬁmm| (st <t sl ey o et ) e gt
TS AR S & lTﬁ'vﬂ'cﬁ ) arsr2 & ;mra @ Gugmsul Establish Cla_qsius-Clapeyron equation:
% = [WL——V,)] where symbols have their usual meaning. Also discuss /tﬁgeffed of pressur f on the

- boiling point of liquids and melting point of solids.

@us-§ (Section-E) ’ )
PR o a1 fft amit o=, st oy @ adteiea wagw, aRnded & e gwIfgd GO § Ol &
T st M sasdl R a@ A ame @ ane & Rig St & ot smfia fafeor b @=xF
FEENT S ST A 39 g7 I ffewor @, ffbor & Ff o & xR S 8l
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 radiation
pressure? Show that when the incident radiation is completely absorbed the radiation pressure is equal ‘
to the energy derisity. \ ‘ 32q@ar
7% fivs Riftxor & 4 @ -5 Foram e 3ik 57 1 &bl @i &) avee gReesn sard ge @i &
3G fivs Rafescor frow ¥ Riww-dlegsia Fram @ ma @ifel State and express Wein's law and
' Rayleigh-Jean's law of black body radiation. Stating Planck's quantum hypothesis of black body
‘Tadiation, derive the expression of Stefan-Boltzmann law from Planck's radiation law.
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