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BACHELOR OF SCIENCE (B. Sc.)
Term-End Examination
June, 2021

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 and non-programmable

calculators is allowed. R = 8.314 J mol-1 K-1.

Part—A 1 each
Note : Attempt any five questions.
1. What is the S. I. unit of energy ?
2. State Zeroth Law of Thermodynamics.

3. What are azeotropes ?

P.T.O.
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4. Define ‘degrees of freedom’.

5. How are K, and Kc related for a reaction

inolving gases behaving ideally ?

6. Explain why a dry cell comes back to life if left

idle for a while.

7. What do you understand by order of a reaction ?

Part—B 2 each

Note : Attempt any five questions.

8. What happens when hydrogen gas is allowed to
undergo dJoule-Thomson expansion at room

temperature ? Comment on the observation.
9. Calculate the standard reaction enthalpy A H°
of the following reaction :

C (graphite) + % 02(g) —» CO(g)

at 298 K using the following thermochemical

equations :
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C (graphite) + Ox(g) — COa(g) A H° =— 383.5kJ

10

11.

12.

13.

14.

CO(g) + % Os(g) —> COu(g) AH® =—273.5kJ

. The vapour pressure of a solution containing
0.012 kg of a solute dissolved in 0.1 kg of water
at 300 K is 3.1 x 103 Pa. Calculate the molar
mass of the solute if the vapour pressure of

water at 300 Kis 3.4 x 103 Pa.

Is the slope of fusion curve of water positive or

negative ? Explain.

What are pseudo unimolecular reactions ? Give

an example.

Write the cell reaction and the Nernst equation

for the following cell :

Zn(s) | Zn** (ag)(Cy)|Cu?* (ag)(C) | Cu(s)

For the decomposition reaction of calcium

carbonate as given below :

CaCO;(s) = CaO(s) + CO,(9)
Calculate the degrees of freedom.

P.T.O.
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Part—C 3 each

Note : Attempt any five questions.

15.

16.

17.

Why is the liquefaction of gases easier at low

temperature and high pressure ?

Calculate the standard enthalpy of formation of
acetone vapour. Given the following bond

enthalpy data :
B (H-H) =430 kJ mol-1, B (O =0) =490 kJ
mol~!
B (C—-H) =414 kJ mol-1, B(C-C) =345 kdJ
mol-!
B (C=0) =745 kdJ mol-. AaHtom (C (graphite))
717 kJ mol-!

Two liquids A and B form an ideal solution at
300 K. The vapour pressure of a solution

containing one mole of A and two moles of B at



18.

19.

20.
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300 K is 1.5 x 105 Pa. When one more mole of B
is added to the solution, the vapour pressure of

solution is 1.8 x 105 Pa.

Calculate the vapour pressure of A and B in

pure state.

Name and explain different types of liquid

crystals.

Consider the following second order reaction :

A — products
What is the differential rate law for this

reaction ? Also derive the integrated form of

rate law.

A Carnot engine works between 4.00 x 102 K
and 3.00 x 102 K. Calculate the minimum
amount of heat that must be absorbed by the
engine from the source at 4.00 x 102 K in order

to obtain 1.20 kdJ of work.

P.T.O.
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21. A polymer sample was found to have the

following distribution of molar masses :

N _ M
kg mol~!

6 1

8 2

10 50

12 10

6 12

5 20

Find the mass average molar mass of the

sample.
Part—D 4 each

Note : Attempt any five questions.

22. Derive Bragg equation for the diffraction of
X-rays by crystals.

23. Derive the following relation for an ideal gas :

V=L m Nu?
3

24. Explain the process of steam distillation with

the help of a suitable diagram.



25.

26.

27.

28.
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Ether boils at 306 K at 1 x 105 Pa pressure. At
what temperature will it boil at a pressure of
9.85 x 103 Pa ? Given that molar enthalpy of

vapourisation of ether is 2.74 x 104 J mol-1.
Calculate the time required to discharge all the
Cr3* ions from 500 cm3 of 0.27 M Cr2(SO4)s3 by a

current of 3 A.

Calculate the change in pH that occurs when
1 x 102 kg of NaF is added to 0.0025 dm3 of
0.1 M HF(aq).

Ko for HF = 7.2 x 104 and Molar mass of
NaF = 0.042 kg.

(a) Explain autocatalysis by giving a suitable

example.

(b) Give two applications of catalysts in

chemical industries.

P.T.O.
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B (H — H) = 430 kJ mol-!, B (O = O) = 490 kJ

mol-1

B (C—-H) =414 kJ mol-1, B (C - C) =345 kd
mol-!

B (C = 0) = 745 kJ mol-1. A, (C (ITE2)) 717

kJ mol-1
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