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BACHELOR OF SCIENCE (B.Sc.)
" Term-End Examination

June, 2012

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.

PART - A
Answer any five questions

1. Give SI unit of electric charge. 1
2. What are the dimensions of energy ? 1
3.  Give any two examples of a first order reaction. 1
4, State Hess's law of constant heat summation. 1

5. What are the physical states of the dispersed phase 1
and the dispersion medium in a foam ?

6.  Paraffin wax is used for water-proof coating of 1
wood. Explain the reason.

7. Name the crystalsystem in which 1
azbzcand axpBxy.
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10.

11.

12.

13.

14.

PART - B
Answer any five questions
Write the equation of corresponding states and
explain the terms used.

Derive a relation between Cp and Cv of an ideal
gas.

Give the relation between molar conductivity and
specific conductance of an electrolyte. Give units
of all the quantities used in this relation.

Calculate the entropy of mixing of 4 moles of He
and 6 moles of Ar.

Which of the following two solutions would show
a greater elevation in boiling point ?
(a) 0.1 M glucose and (b) 0.1 M KClI

Give reason for your answer.

Explain the effects of
(a) increase of temperature and
(b) increase of pressure on the reaction
— . o _ -1
Ny +3Hyq) = 2NHg, ; AH 92 KJ mol

What is critical solution temperature ? Give one
example each of the liquid pairs which show
(a) upper CS.T. and (b) lower C.S.T
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15.

16.

17.

18.

19.
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PART - C
Answer any five questions

State the Raoult’s law. What are non-ideal
solutions ? How do these differ from ideal
solutions in respect of change in (a) enthalpy and
(b) volume. When the two volatile liquids are

mixed to prepare the solution ?

Draw two curves showing the distribution of
speeds of molecules of a gas at two different
temperatures T; and T, such that T; < T,. Give
any two changes that are observed in the curve
at the higher temperature T, as compared to the
one at the lower temperature T;.

A face-centred cubic element with atomic mass
60 g mol~! has the unit cell edge 400 pm long.
Calculate its density.

Calculate the emf of Daniell cell (E°=1.10V).

Zn(s)|Zn?* (aq)||Cu?* (aq)|Cu(s) in which
the concentrations of Cu2* and Zn2* ions are
1.0 M and 0.001 M respectively at 298 K.

Starting from the Arrhenius relation obtain an
equation relating the rate constants of a reaction
at two different temperatures.



20. What is Brownian motion ? Explain its cause.

21. The four phases of sulphur are rhombic,
monoclinic, liquid and vapour. Can all these
phases exist in equilibrium at a particular
temperature and pressure ? Explain with the help

of phase rule.
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PART - D
Answer any fi’ue questions
22. Starting from Clapeyron equation, derive the 4
integrated form of Clausius - Clapeyron equation
for a closed system consisting of liquid and vapour

phases of a pure substance in equilibrium with
each other.

23. Calculate the pH of 1.0x 108 M HCL 4

24. Write mathematical form of Beer-Lambert law and 4
explain the symbols used in it. Draw a graph
between the absorbance, A and the concentration,

C (in mol m™3).

25. Write Langmuir adsorption isotherm and explain 4
the terms used in it. How does it change when
the gas pressure is (a) low and (b) high ? What
conclusions can be drawn from these relations ?

26. (a) Nematicand cholesteric liquid crystals show 2

anisotropy in optical properties. Explain.

(b) The molar enthalpy of vaporization and the 2
boiling point of ammonia are 23.3 KJ mo! ™!
and 240 K respectively. Does it obey
Trouton’s rule ?
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27. (a)
(b)
28. (a)
(b)

CHE-04

Write the reactions that represent the

following :

(i)  Enthalpy of combustion of methanol
is —726.1 K] mol L.

(ii) Enthalpy of formation of carbon
dioxide is —393.5 KJ mol~ 1.

For each of the reactions :

1 3
() NHj(g)— 3 Na(g) + 5 Hy(g)

1
(i) Hy(g)+ 7 Ox(8) »H00)

Find out whether ArH is equal to or greater
than or smaller than ArU.

Give any two statements of the second law
of thermodynamics.

A carnot engine works between
4.00%x 102 K and 5.00x10? K. Calculate its

efficiency.
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10.

11.

12.

13.

14.
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(a) 0.1 M T[4 AT (b) 0.1 M KCI
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27. (a)

(b)

28. (a)

(b)
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frefafea w1 yefefd & ot sifafwand

fafaw

() T A e TIS — 726.1 KJ mol !
7
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—393.5 KJ mol 1 %1

frfafea # 9@ v afyfea & fou sane
f& 0 ArH =1 91 ArU & 91 9 &9 §, e
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1 3
() NH;(g) - 5 Ny(g) + 5 Ha(g)

1
(i)  Hy(g)+ 5 Ox(8) »H0()

FHTifaes! & fgdfta fram & o8 9 %[ Sifsw)
T FTHI 397 4.00x 102 K 3R 5.00%x 102 K &
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