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(i) Attempt five questions in all, selecting one question from each Unit.
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(i) Write your roll number on question paper before start writing answers of questions.
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UNIT-1 /5571

1. (a)  Define heat capacities at constant volume and at constant pressure.
Deduce thermodynamic relation between them. [4)
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(b)  Prove that maximum work is done by the system in an isothermal

reversible expansion.
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() Calculate the maximum work done whey Wo moles of i
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. Een gas
expands isothermally from 10 litres to 20 litres at 25°C
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- is isoenthalpic process.
Prove that Joule-Thomson experiment is an i —
; ient.
Derive an expression for Joule-Thomson Coefficien
of this coefficient for an ideal gas.
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Calculate the hond energy of O-H bond at 298K from the following
daty -
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Hx(g) - 2H(g) AH =436 k]
0:(8) = 20(g) AH =498 kJ
H2(8) +30,4(g) » H,0(g) AH = -242 15

UNIT-II / gorE-11

AW of Thermodynamics and describe its use in
determination of absolute entropy of subst
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Describe the following equation for One mole of jdea} gas -
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UNIT-I11 / 5111}

(@ Draw and discuss phase diagram of water system,
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(b)  Explain the following with the help of phage diagram -
(1) Metastable equilibrium for water System.
(i) Ordinary ice melts at one “mosphere  pressure  while
dry ice sublimes at this pressure.
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{a)  What are condensed systems? Draw @d discuss the phase diagram of
lead-silver system. Explain desilveri%ﬁ[}n of lead on the basis of this
phase diagram.
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(b)

Explain the difference between congruent and incongruent melting
¢
points,

Wmnaanmaﬁwnma%@m?wmt
UNIT-IV / 5@i-1V

Qs
Discuss Debye-Huckel theory of strong elect@lytes. Explain asymmetry effect

and electrophoretic effect. Write Debye-Huc%LOnsager‘s equation. How is it
experimentally verified?
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Explain the terms specific conduclapee, equivalent conductance
molar conductance. What is the

@

and
relation between specific conductance
and equivalent conductance? Discuss@e effect of dilution op them.

faftre e, qwaid R IR L R —
ﬁmmammwmﬁwmm%‘?

W TN B
THIE B YRR |

(312)

RYZ)

651

121

242+ 141V2=64)

142

LAY



10.

217111

(b)

(a)

(b)

(a)

(b)

At 25°C, the transport number of H* jon in HC! and CH;COO™ ion in
CH:COONa are 0.81 and 047 respectively. If the equivalent
conductivities at infinite dilution of HCl and CH,COONa are
426 Ohm™ cm? equiv-' and 91.0 Ohm' cm® equiv™' respectively,
calculate the equivalent conductivity of acetic acid at infinite dilution.
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UNIT-V / gord-V

What are reversible electrodes? How many types of reversible

91 .0 otm“ cmz

electrodes are commonly known? write the electrode reaction and

derive the expression for emf of each type.
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Write short note on hydrogen overvoltage,
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What is concentration cell? Derive an expression for the emf of

concentration cell with transference when the electrodes are reversible
to cation.
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Calculate the liquid junction potentig] at 25°C between two solutions of

HCI having mean ionic activities of 6.0! and 0.001 respectively. The
transference number of H* ion (t,) in HC.I is 0.83.
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