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

June, 2011

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.  What is the S.I. unit of pressure ? 1
2. What is Graham's Law of effusion ? 1
3.  What are adhesive forces ? 1
4.  State first law of thermodynamics. 1

5.  What will be the effect of a non - volatile impurity 1
on the boiling point of water ?

6. What are Lewis acids ? 1

7. What do you understand by half-life of a 1

reaction ?
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11.

12.

13.

14.
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PART - B
Attempt any five questions :
Write two postulates of kinetic theory of gases.

Under what conditions Vander waal equation will
take the form of ideal gas equation ?

Ethanol has higher boiling point than butane
although the latter has higher relative molecular
mass. Why ?

Calculate the number of components for
dissociation of NH; in a closed vessel.

What will be the effect of (a) increase in pressure

and (b) increase in temperature on the reaction ?

N o -1
Hz(g)‘*coz(g)v—HzO( +CO(g)AH 41k] mol

a

te}

Draw a plot for conductometric titration between
a weak acid and strong base.

For the reaction
2NO(g) +0O,(g) — 2NO,(g)
rate = k [NO]J * [0, ]

If the volume of the vessel is doubled, by what

factor the rate of reaction wiil change ?

r3



PART - C

Attempt any five questions :

15. Give various statements of Second Law of 3

Thermodynamics.

16. What are London Interactions ? Explain with 3

example.

17. In a crystal, the separation between the lattice 3
layers is 404 pm. If x-rays with A = 154 pm is
used, what would be the angle of incidence for

first order reflection ?

18. For a reaction, ACp is 85.7 JK"'1 and is 3
independent of temperature. If A  H at 298 K is
—35.1 kJ, what will be the A H at 375 K ?

19. State Raoult’s law. Draw Raoult’s law curves for 3
solution showing (a) ideal behaviour, (b) positive

deviation and (c) negative deviation.

20. Define Vant Hoff Factor. How can it be used to 3

find out degree of dissociation of an electrolyte ?

21. Define hydrolysis constant. Derive its relation 3

with ionic product of water in case of acetic acid.
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23.
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PART - D
Attempt any five questions :
For a cell, EMF at 293K is 1.018V and temperature

. 9E sy -1
coefficient 3T |p= —4x107°VK ™4,
Calculate AG, AH and AS for the cell reaction

per two faradays.

State Bear - Lambert’s Law. A solution of the
red complex formed by Fez+ ion with 1,10-

phenanthroline is taken in a cell of thickness
1.00cm. If E for the complex is 1.11x10’m?mol ~ !
and the absorbance at the solution is 0.391.
Calculate the concentration of the complex in

mol m ~3units.

Write the postulates used in Langmiur adsorption

isotherm and derive an equation for the same.

The molal depression constant for water is 3.6
times its value for molal elevation constant. If
the boiling point of an aqueous solution of urea
is 373.25K, what will be its freezing point ? Given
b.pt of H,O =373 K

F . otof H,O =273 K.
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26. Calculate the slope E_I[):of the fusion curve of ice 4

near its m.pt, if the AH; of ice is
6.003 x 103 Jmol 71, dyy 0=999.8 kg m ~? and
d,.,=916.8 Kg m~* and normal m.pt of
ice=273.15k.

27. Derive distribution law thermodynamically. How 4
will this equation change if the solute dissociates

in one of the solvents ?

28. What is the molarity of an aqueous solution of 4
NH,; for which OH™ concentration is
1%x1073m ? Given that-Kb=1.8x10">.
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