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Note: Attempt all the parts. Answer five questions from
each of the parts A, B, C and D.

PART A

Attempt any five questions.
1. State zeroth law of thermodynamics. 1

2. Write the solubility product expression for the
sparingly soluble salt Ag,CrO,. 1

8. We cannot prepare absolute alcohol by fractional
distillation of aqueous solution of ethyl alcohol.

Explain. 1
4. State Le'Chatelier’s principle. 1
5. What are elastic gels ? Give an example. 1
6. Write the S.I. unit for ‘pressure’. 1
7. Define ‘molarity’. 1
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PART B

Attempt any five questions.

8.

10.

11.

12.

13.

14.

Calculate the solubility of CaF,. Given that its
K, =188x1071.

Explain common-ion effect with an example.

Find the total volume of the solution when
4 moles of water are mixed with 1 mole of
ethanol. The partial molar volumes of water and
ethanol at this composition are

1-8x 10° m3 mol™! and
5-34 x 102 m3 mol ! respectively.
Starting from AG° = — RT In Kp, derive the
following equation
K °
log Py | _AHT, -T))

Ky 2:303 RT,T,

where K, and K, are equilibrium constants
1 2

at temperatures T; and T, respectively.

What do you understand by a pseudo-first order
reaction ? Explain using an example.

Define the terms — number average molar mass
and mass average molar mass of a polymer
sample.

Give reasons behind deviation of real gases from
ideal gas behaviour.
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PART C

Attempt any five questions.

15. What is the C‘P/ (—J'V value of a non-rigid diatomic
gas ? v 3

16. An ideal gas initially at 400 K and 3 x 10° Pa
pressure occupies 1-66 m> space. What is the
minimum amount of work required to compress
the gas isothermally and reversibly so that the
final pressure is 9 x 10% Pa ? 3

17. Derive the Gibbs — Helmholtz equation
[6(G/ T)] _ H
P

oT T2
starting from the definition of G as G = H - TS. 3

18. A mixture of an organic liquid A and water
distills at 368 K when the external pressure is
1-00 x 10° Pa. The vapour pressure of water at
368 K is 8 x 10* Pa. Calculate the relative
molecular mass of A if the distillate contains
40% by weight of water. 3

19. At 298 K, the standard enthalpies of formation
of NO, (g and Ny,O, (g) are 332 and

9.2 kJ mol 1. Calculate the standard enthalpy at
the following reaction : 3

N,0, (g) = 2 NO, (g)
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20. Explain what is meant by a photosensitized
chemical reaction using a suitable example.

21. Calculate the ratio of volume occupied to the
volume of the unit cell of a face centred cubic
(fcc) unit cell. Assume that the atoms are
spherical.
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PART D
Attempt any five questions.
22. The reaction
21" (aq) + 5,02 (aq) - I (aq) + 2 SO3 (aq)

was studied at 298 K. The following results were

obtained :
(1], x 10¥/M [10%x [S50371o/ M i?;zxzt—i
° 4 12-5
u 4 6-25
: 2 3-12
Determine rate law. p)

23. Give the assumptions of the Langmuir
Adsorption Isotherm. 4

24, Write short notes on conductometric titrations
with reference to strong acid — strong base and
weak acid — strong base titrations. 4

25. Calculate the entropy change of the system as
well as surroundings for the combustion of
2 moles of methane gas at 298-15 K. Given that
standard entropies are

S° (CO, (g) = 2137 J K~ mol ™
S° (Hy0 (1)) = 69-9 J K~ mol™
S° (CH, (g)) = 186:3 J K™ mol™
S° (0, (@) = 205-1 J K™ mol ™.

Molar enthalpy of combustion of methane is
~89x10%J mol ™. 4
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26.

27.

28.

Derive the following equation relating the
elevation of boiling point to the molality of the
solution :

ATb= Kb m
starting from the integrated form of

Clausius - Clapeyron equation.

Draw and explain the phase diagram of sulphur.

Write a short note on “Liquid Crystals” and
explain their types.
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