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CHEMISTRY
CHE-04 : PHYSICAL CHEMISTRY

Time : 2 hours Maximum Marks : 50

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

permitted. Use of non-programmable calculators is

allowed.
PART A
Answer any five of the following questions : 5x1=5
1. State Boyle’s law. 1

2. The vapour pressure of methanol is higher than

that of ethanol at 300 K. Suggest a reason. 1
3. Name two types of solids. 1
4. Define an isothermal process. 1

CHE-04 1 P.T.O.



B. State Raoult’s law.

6. Name a method for finding relative molecular
mass.

7. State Ostwald’s dilution law.
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PART B

Answer any five of the following questions : 5x2=10
8. Define critical solution temperature. 2
9. AG for a reaction at 3 x 102 K is — 121:0 kJ and

AH for it is —46'0 kJ. Calculate AS for the

reaction at 3 x 102 K. ‘ 2
10. What are the diﬂ'erenées between ideal and

non-ideal solutions ? 2
11. Name different types of liquid crystals: 2
12. Give any two statements of the second law of

13.

14.

thermodynamics. 2

The equilibrium constant K, for the reaction
NyO4 (g8) = 2NOy () is 14 x 10* Pa at 303 K
Find K, at this temperature. - ' 2

Write the integrated rate equation for first order
reaction and give the units of rate constant for

the same. o 2
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PART C

Answer any five of the following questions : 5x3=15

15. Derive the Van der Waals gas equation : 3

: 2
(p + %} (V—nb) =nRT

'16. State Le-Chatelier’s principle. Explain the effect

of change of pressure and change of temperature

on the chemical equilibrium. 3
17. Explain molar and equivalent conductance. 3
18. State two laws of photochemistry. 3

19. Write an expression for the half-cell potential for
the following redox system : . 3
Pt (s) | Cry057(Cy), Cr**(Cy), H* (Cy)
20. Write the expression for the Freundlich
adsorption isotherm. Explain the various terms

involved in it. 3

21. Nickel metal packs in a cubic unit cell with a cell
edge length (a) of 3-524 x 10719 m. The density
(0) of Nickel is 8:90 x 102 kg m™3. Find the unit
cell type for Nickel. [Given : atomic mass of Ni is
0-0587 kg mol 1] | 3
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 Answer any five of the following questions :

22.

23.

24.

25.

26.
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PARTD

An ideal gas initially at 3 x 102 K and 3 x 10° Pa
pressure occupies 0-831 m® volume. What is the
minimum amount of work required to compress
the gas isothermally and reversibly so that the
final pressure is 6 x 105 Pa?

Draw and explain the phase diagram of water.
Calculate the pH of 1 x 1073 M HCI solution.

At 298 K, solubility of silver chloride is
137 x 107° M. Calculate its solubility product.
Also find the solubility of AgCl in 1M AgNOg

solution.

The enthalpy of combﬁstion for metﬁanol at
20815 K is —726:1 kJ mol™!. What is its
enthalpy of formation ?
Given : AgH® (COy) = — 3935 kJ mol ™}

AH® (Ho0) = — 285:8 kJ mol ™
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27. The rate expression for the reaction
NOy (g) + CO (g) » NO (g) + CO5 (g)
is given by rate =% (N02)2.
Spectroscopically NOg radical has been detected.

Suggest a mechanism for the reaction.

28. Describe any one method for finding the molar

mass of a macromolecule.
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