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

PART - A
Answer any five questions
1. Give S.I. unit of energy. 1
2. What are the dimensions of pressure ? 1

3. What are the physical state of the dispersed phase 1
and dispersion medium in a gel ?

| 4. State Dalton’s law of partial pressures. 1

)5 Water meniscus is observed to be convex in a 1
polythene tube. Explain.

6.  Name the crystal system in which 1
azb#cand a=B=y=90°

7. Give two examples of a zero-order reaction. 1
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10.

11.

12.

13.

14.

PART - B
Answer any five questions :
Write the virial equation of state and explain the
terms used.

State Kohlrousche’s law of independent migration

of ions.

Calculate the molar enthalpy of vaporization of
a liquid that boils at 410 K.

What is entropy ? What are its units ?

What is a conjugate acid-base pair ? Identify the
conjugate acid-base pairs in the reaction :
HCI+H,0 = H,O* +CI~

How are Kp and Kc of the following reaction
related to each other ?
PCly = PCls(g) + Cly(g)

How do physisorption and chemisorption differ
from each other with respect to :

(a) the nature of forces involved

(b)  the effect of temperature.
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PART - C
Answer any five questions :
15. Write the equations relating AG, AS and AH for 3

the cell reaction of a galvanic cell to its cell emf E

JE
and/or Temperature coefficient (G_T) .
P

16. Derive Van der waal equation for n moles of a 3
gas.

17. What is van’t Hoff factor ? What is its value for a 3
solute that shows (a) association and (b)
dissociation in its solutions ? How is it related to

the degree of dissociation of a solute ?

18. State the Stark-Einstein law of photochemical 3
equivalence. What is quantum yielder efficiency ?
Many reactions have a very high value of
quantum yield. What could be the reason for it ?

19. Define the enthalpy of neutralization. Why is its 3
value the same for the neutralization of any strong

acid with any strong base ?

20. The steam distillation of an organic compound of 3
molar mass 180 g mol~! gave equal masses of
water and the organic compound in the distillate.
What is the ratio of the vapour pressures of the
organic compound and water at the distillation

temperature ?
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21.  At298 K, the solubility product of AgCl in water 3
is 1.88x10 1% What will be its solubility in
0.1 m AgNO, ?
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PART - D
Answer any five questions.
22. From the first and the second laws of 4

thermodynamics, derive the following relations.

JdA dG
@) (;ﬁl= 5w (a—p")f‘/

23. Distinguish between the following and give one 4
example of each :
(a) Closed and isolated systems

(b)  Extensive and intensive variables.

24. Draw the vapour pressure curves of solutions 4
showing (a) positive deviations and (b) negative

deviations. Give one example of each.

25. What is the number of phases in the following ? 4
(a) A mixture of diamond and graphite
(b) A gaseous mixture of N,, H, and NH;
(c) A mixture of water and kerosene oil in a
closed container
(d) A mixture of ethanol and methanol in a

closed vessel.
26. What is the average speed of hydrogen molecules 4
at 273 K? At what temperature would it become

the double of this value ?
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27.  What are Miller indices ? How are Miller indices
of a plane calculated ? Illustrate by taking the
example of a crystal plane that makes intercepts
2a, 3b and 2c. What is the advantage of using
Miller indices ?

28. At 500 K, the second order rate constant for the
reaction 2A — Products is 2.0x10"2 m~—1 s~ 1.
Calculate the time taken for 1.00x10"2 m A to
fall to (a) one-half and (b) one-eighth of its initial
concentration.
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