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The figures in the margin indicate
Jull marks for the questions.

1. Answer all the questions: 1x4=4
OO AR &g T ol ¢

(a) Write the zeroth law of
thermodynamics and necessity of it
in the thermodynamics.
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(b) Define standard state of a substance.
CRICAT #iLS el SR el featt

(c) State whether entropy will increase or
decrease in the following reaction :

wo) RIS Gwpiet Jia 2 (1 31 #AI el
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H,(g)—>2H(9)
(d) State the fundamental equation of

thermodynamics.
wesifeR@ENg (e A0 Srard F4 |
2. Answer all the questions : 2x3=6
o] R &% Ted forar ¢

(a) ‘What is the origin of elevation of boiling
point when a non-volatile, non-
electrolyte solute is added to a solvent ?
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(b) Discuss the physical interpretation of
any one of the Maxwell Relations.
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(c)

Calculate the entropy change of a
system containing a perfect gas when
1.00 mol of the gas doubles its volume

at 25°C.
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Answer the following questions :

o oraIT Ter foral ¢

(a) (i) Distinguish between the following

1+1=2
g fAAIGAIN ed <Aty forl

Close system and open system
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Isothermal process and adiabatic
process :

TR afer Wi oAl afEm

(i) Derive the relation Tp-R/C,n for an
adiabatic process. 3
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(b) State Clausius inequality. Show that it

()

leads to the statement “The energy of
the universe is constant, the entropy
of the universe always tends toward
maximum.” 1+4=5
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What are extensive and intensive
variables ? Classify the following into
extensive and intensive variables :
Gas constant, refractive index, viscosity,
chemical potential, molar heat capacity,
entropy, critical density, surface tension
5
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(d) () Mention the broad significance of

chemical potential. 2
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(i) Derive Kirchhoff’s equation to show

how the reaction varies with
temperature. 3
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4.
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(e) What is Joule - Thomson effect ? Show

that Joule - Thomson expansion of a
gas is an isenthalpic process. 1+4=5
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(@) () Starting from the definition of

Gibb’s free energy (G), deduce the
expressions to show the variation
of Gwith Tand P. Based on these
expressions, draw necessary
graphs to show the variation of G
with T and P for solid, liquid and
gaseous phases of a substance.
S
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(i) Derive the following relations :

wero fat SR e 3

Cp-Cr= [V ¥ (%1;1_)? (%)H](Z_?]
(g_g)s = _(gg)v . 2+3=5
Or/3idl

(b) (i) State and explain Hess’s Law.

Determine A H® for Diborane,

B,H(g), at 298 K. Given that-

22d e Orad F_ ST QR 3100
©i2’@, B,H,(g), 298 K © AH

faefa =11 Al =g @@ -
B,H,(g)+30,(g) > B, 0,(s) + 3H,0(g) AH =-1941 kJmol™
2B(s)+3/,0,(9) = B,0,4(s) ‘AH =-2368 kJmol™
H,(g)+Y,0,(g) -» H,0(g) AH =-241.8 kJmol™

2+3=5

(i) Derive Gibbs - Duhem equation
and show that intensive properties
of a system are not independent.

4+1=5
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Show that for a reversible cyclic
process [ds=o- 5

(T3 (T B! et bepl fferaia A
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1.00 mol of perfect gas molecules
at 27°C is expanded isothermally
from an initial pressure of 3.00
atm to a final pressure of 1.00
atm against a constant external
pressure of 1.00 atm. Determine

the values of q, w, AU, AH, AS,
AS., AS,, for each path. S

27°C TS 3.00 W& W (oI TP
1.00 atm ¥ 33 A& isis ReiSiTe 3.00

atm 3"3[-@35 BP9 .00 atm W
SIoiteT TTOIMTSIE PR ]I 7' | 2wt

SR AE g, w, AU, AH, AS, ASa,
AS,, I 99 ff
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What do you understand by
osmotic pressure of a solution ?
Derive thermodynamically the
relation. 1+5=6
Tq GBI TSI 51 WA e e
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A solution containing 0.01 kg of
Sodium Carbonate in 0.1 kg of
water bolis at 100.46°C. Calculate
the degree of ionization of the salt.
Given that K, (water) = 0.52K kg
mol-L. 4
1.00 fFCeniens #\e 0.01 Rcemany
SN TG 4 T 100.46°C Tl
N | ST AT QL stefert <531 | iy

IR @ K, (M) = 0.52K kg mol! |
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