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The figures m the mArgnt mdtegrs full marks. Camedidotes are reguired 10 give ther

answers in Higir o words o3 for s procticable:

Full Marks: 25 Time : Two Hours
1. Answer any five questions: 1%5=3
a) Ifremperature s dovbled and the mass of the gasecus moleculs 1s halved, the rms

b)

d)

speed of the molecule will chanse by a factor of
(1)1
(u) 2
(ni) 1.2
() ta
IfT = <o, the shape of Maxwell's velotity dismbution will become
(1) 3 gaussan
(it} a delta function placed at the ongm.
(2] 2 Lorentzian
(1v) a strasght hine parallel to ¥ axis.
Vibrational desres of freedom of CO 15
(91
@2
ury 3
() _
Theeguaton of state for one mele of agas s mven by PV =RT where b
and R are constants. The valve of [BHGP]r i3
(1) Vb
(u}b
(us) 0
(2} RT(B+b)
Wheck of the followane 15 not & critenon of sponfansity |
L.'l:l ﬂUm- =)
(i1} dHep <)
(15t} d5e<l
(iv) 3Gz <0
Forareaction A — product. rate constant (k) s 1078 s (where M=molantv), then
(1) A] vs tgraph will grve strasght line
(i) LTAF vt oraph will give stiaight line
(i) 1TAF vs t graphwill give straipht line
(iv) 1{A] vs t.oraph mll give straioht line
If the amount of change of tempsrature (AT) of any one reservoir of 2 Camot engme i3
same i magnude, the mcreass m sfficeency will be masimum when we



(1) Decrease the temperature of the cold reservolr.
(i1) Increass the temperature of the hot reservoir
(117) Petrease the temperature of the hot reservoir
(1) Increase the temperature of the cold reservoir
h) Areaction goes to a completion at a fintte ttme The order of the reaction 13
(4) fractional-arder
(11) first-order
(i) second-order
(iv) zero-order
2 Answer any four questione: Tnd=8
{a) Athigh temperature the observed E—P ratio for 2 non-limear polvatomic 1deal gas 15 E
Dieterminé the atomicity of the gas.
(b1 It s inpossible for twe reversible adisbatic curves on a P-V dizgram to mtersect
Justity,

(c) Show that admbanc P-V curve of dn ideal g3s 15 steeper than the corresponding
isothermal curve:

{(d) A certamn reachion takes place in three steps with rate constants ki k- and k: and
activation enerpies By B+ [f overall rate constant =k ik k= show thar overall actuvation
energy E=F1-E+-E:

(&) A Catnot enzine whose low temperature reszrvoir 15 at 7 °C has an efficiency of 40%.
It 1= desired to increase the efficiency to 30%. By how many desress should the
tempefature of the source be mnereased?

(f) A certamn first order reaction 15 20% complete i 15 mnutes at 27 °C but for the same
extent of reaction_ st takes 5 mutes at 37 °C_ What 15 the activation enerey of the teaction?

(g) Calculate Boyle temperature for a gas obeving Van-der-Waals equation.
a=2 44 £ atm mol™~, b=29.4 ml mol’

(h) The tms speed of 3225 2t 27°C 15 400 m 5. At-~what temperatuse the speed will be
1600 m s

3 Answer any TWo questions: (2x5=12)
() (1) Find the dimension of "A” that appears in Maxwell’s speed distribution equation

{&Ne . 1. 23
e AC exp[-mC 24T

where terims have thewr usual sipnificance What is its 31 unit?
Diraw the one-dimensional velocity distnbution curve of the molecules of an ideal gas

and commett on the area under the curve. =]

(11) Define mean free path. 1



(b) (1) Find the numerical value of the compressibility factor of 2 gzas that obeys the equanon
of state P(V-nb) =nRT The P and T are such that Vio=10h. 3
(1) Tsing sustable thermodynamic equation of state. svalisate (SUSV)r for 1deal gas and for
the van der Waals gas. What is the physical sionificance of the différence between two
expressions’ 3
() [1) If 2 reversible Camot oycle working between two temperatures Tiand T: (T: > Ty &8
plotted on 3 T-S dispram, show that the asez enclosed 1= equal to the work done in the réversible
cyele Indicate the efficiency of the process asa ratio of fwo aress in the propesly drawn
diagram. 4
(11)-Show that the work dore in 2 revarsible process 15 numencally greater than that inan

urreversible process. 2

(d) (1) Show that for 3 parallel reaction A— B and A— £, the activation enerzy of the overall
reaction 15 gsven by,

E= %t% . where E; and E: are the actvation enerzies of twe reactions having sate
P
constants ki and k: respectively. i

(13) For areaction A — B + € _ it s found that the rate mncreased by 2 factor 2.235 when the
concentration s mereased by a factor 1.5 at the same temperature. What 1s the order of the

reaction with respect to A7 3



