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Lo any three questions takime one from cach o
UNIT-1

Kinetie Theory and Gaseous state

for the distribution of moelecular speed of an adeal was s 3534
) .| m ) o e . .
f(c)=4dTc L ¢4 What does Sode signity? Using dimensional

|
\ 27kT )
arguments show that n = 2 in the expression for f(c).

Phe classical hmit ot molar heat capacities at constant volume for an ideal gas are

about 54041 TN mael L Find the atomicity and the shape of the gas molecules.
Givens /10 85 1L4HTK mol ™.
¢ Calcalare the mean free path and binary collision frequency for oxygen molecules
o : e . . “ P
At 298 Boand pressure of 300 Toer, [Given: molecular diameter = 3.61 < 10 7 ).

td) Blucidate the nature of Keesom, Debye and London interatomic forees.

Vit are the necessary conditons that are o be apphied on ovan der Waals 403345
cquation to obtam the expression lor critical temperature (o) Bovle temperature
Clg and the mversion temperature CL)?7 {No denvation required].
(hy Show that the fraction of molecules of an adeal gus moving with speeds benween
Cooand 1000 1TC L 1s constant for any gas at any temperature
Atwchat temperature Coo of He will be same with C,y of O at 900K
(d) Explain why the Oy value for mitrogen s abways found to be less than that of
chiorine molecule at ordinary temperature.

UNTT-i1

Chemieal Thermodynamies

D Clasaity the tolowing mto extensive and miensive propectics. 244435 3
e N
Pressare, Free enerey, Spectfic heats Molar enthalpy. e

(hy Show by <chemane diaerams that for the same change i state of a gas, the two

Auve Ccupansion pro duces more work than the single stave expanson could

ol 1 bt brabatie Chanec of anoadeal vas constant
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A\, & non Do solated n nether hear aor matteg can enter o lease the
.
V! RHEH t masunum oo b revevable than o g
Pt

, (’\/) \ ,r (y‘
Hlence show that 7 -« /f ‘ #
\ o7 de N g
Voreversble engime uses one mol of o Van der Waals gas as the working

abstence It is connected o two heat reservoirs of temperatures 300 K and
JOR M Batwall be the work produced it 1000 kJ of heat is taken from the high
erperatire reservor” What is the total change in entropy?

how that for areversible eyele. using one mole ‘of an ideal gas as working

]

O Comment on the resull,

UNIT-HTT
Chemical Kinetics
tr Do g ficd order reaction A Products. show that the number of  molecujes at
. » g / (lv .o ~ o . .
ime T s given by N, \( !/3)(' ' where (™ is the constant hall-life ume ot
: - Y &

the reaction.and N 1s the number of molecules at the initial time ¢ = 0.

(o) Unie-molecular reactions are not always lirst order.” —— Juslify the statement
dsine Landemann’s mechanism
foy Comerdecthe toltonome paratlel reaction of first order each:
A e
A w /

hore boand A are the rate constants for the formation of Y and /7 respectively.

I expermment, it was found that 60% decomposition of A takes place in
SO minand analvsis of product showed that 737 of Y and 25%, of 7 are present.

Calcudate & and

Oty The slope andmtercept of the plot ot Jog (k) vs. (/1) tor a first order reaction
are S 500k and 135 respectively. Estimate the activation energy and the rate
constant ot 227°C (k15 10 sec ‘).

(hy bxplain the concept of Rate determining step and Steady-state. Approximation
ith suitable example
fo) Bate oo Tnmatations of the cotliston theory of reaction rate,

Cehy e two aesamptions of Classical Transition State Theory .
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