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BACHELOR OF SCIENCE
(GENERAL) (BSCG)
Term-End Examination
December, 2025
CHE-04 : PHYSICAL CHEMISTRY

Time : 2 Hours Maximum Marks : 50

Note : Attempt all Parts. Answer five
questions from each Part. Use of Log
tables, Graph  paper and  Non-
programmable calculators is allowed.
R =8.314 JK-! mol-1.

Part—A

Note : Answer any five of the following

questions. 5X1=5

1. Write the equation of state for van der

Waals gas.

2. How many edges are there in a cube ?
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[2] CHE-04
Give an example of buffer solution whose pH
lies in acidic range.
State Grothus-Draper’s law.
Give the expression for number average
molar mass of a macromolecule.
What s the difference  between
physisorption and chemisorption on the
basis of energy released during adsorption ?
Write the integrated rate law expression for

a first order reaction.

Part—B

Note : Answer any five of the following

10.

questions. 5x2=10

Explain, on the basis of half-cell potentials,
why copper does not dissolve in HCI.

ECu2+/Cu =+034V

Calculate the temperature at which average

speed of Hg equals that of Og at 320 K.

Define quantum efficiency and give its

mathematical expression.
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11. Calculate pH of 0.1 M solution of sodium
acetate. Given : Kqg = 1.8 X 10 for acetic
acid.

12. Rice, dal and vegetables are cooked faster
inside a pressure cooker than in an open
vessel. Explain with reason.

13. Define surface tension. What is the SI unit

of surface tension ?

14. At 298 K, K, for the reaction :
2NOg(g) = NaOy(g)

was found to be 7.13 Pa-l. What is ArG° for

this reaction ?
Part—C

Note : Answer any five questions from the
following. 5x3=15

15. Draw the phase diagram of water and label
it.
16. Calculate the pH of 108 M HCI solution.

17. Nickel forms a cubic lattice with cell edge
length of 3.524 x 10710 m. The density of
nickel is 8.90 x 102 kg m—3. The atomic mass
of nickel is 0.0587 kg mol~1. What will be its
unit cell type ?

A-393/CHE-04 P.T.O.



18.

19.

20.

21.
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Show that entropy of mixing of two gases

having mole fractions x1 and x9, respectively
1s given by :

ASmix =—2.303 R (n1 log x1 + ng log x9)
What are colligative properties ? Name

them.

State the third law of thermodynamics. Give
its application.

Explain the terms internal conversion and
Iintersystem crossing by drawing a Jablonski

diagram.

Part—D

Note : Answer any five questions from the

22.

following. 5X4=20

1 mole of an ideal gas at 300 K and volume
2 X 104 m? is expanded reversibly and
isothermally to a volume of 4 X 10~4 m3.

Calculate w for this process. If the same

process 1s carried out against external
pressure of 1 bar (= 1 x 10° Pa), what would

be the work done ?
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23.

24.

25.

26.

27.

28.
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Describe Claude’s method for liquefaction of
gases with the help of a diagram.

Give thermodynamic derivation of phase
rule.

In a moving boundary experiment, using
0.02 M solution of NaCl passage of a current
of 0.0016 A moved the boundary through a
distance of 0.06 m in 2070 s. If the radius of
tube is 1.884 x 103 m, calculate the
transport number of the ions.

Describe Joule-Thomson experiment using a
suitable diagram and show that enthalpy
remains constant during it.

Describe the construction of a glass
electrode and draw a labelled diagram. How
1s i1t used for the determination of pH of an
aqueous solution ?

Explain the use of electrodialysis in the
purification of colloids with the help of a

diagram.
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22.
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24.

5x4=20
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