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(Second Semester)

PHYSICAL CHEMISTRY–I

Time : 3 Hours] [Maximum Marks : 50

Before answering the question-paper, candidates must
ensure that they have been supplied with correct and
complete question-paper. No complaint, in this regard
will be entertained after the examination.

Note : Attempt Five questions in all, selecting one

question from each Unit. Q. No. 1 is

compulsory. All questions carry equal marks.

1

3. (a) Calculate root mean square velocity,
average velocity and most probable
velocity of Hydrogen molecule at 27ºC. 4 

27ºC

(b) Define Collision diameter, collision
number and collision frequency. 3

(c) Define critical temperature, critical
pressure and critical volume. 3

Unit II  II)

4. (a) What do you understand by optical rotation
and specific rotation ? How will you
determine the specific rotation of a
substance ? 4
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(Compulsory Question)

1. (a) What is the difference between collision
number and collision frequency. 2

(b) In terms of molecular mass write the
expressions for root mean square velocity,
average velocity and most probable
velocity. 2

(c) What is the S.I. unit of viscosity ? 1

S.I.

(d) Define rate of reaction. 1

(e) What do you mean by term chemical
kinetics ? 1

(f) Define the space lattice and unit cell. 2

(g) Name any biological buffer. 1 

Unit I  I)

2. (a) Explain the Maxwell’s distribution of
velocities. Describe the effect of
temperature. 4

(b) At what temperature the oxygen
molecules will have an average velocity
of 44600 cm/s–1 ? 3

cm/s–1

(c) Define mean free path and effect of
temperature and pressure on mean free
path. 3
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(b) What is optical activity ? What is the cause
of optical activity ? Briefly explain with
suitable examples. 4

(c) What is Surface tension ? Describe one
method for determining surface tension. 2

5. (a) What are the main points of difference
between a crystalline solid and an
amorphous solid ? How are crystalline
solids further classified into different
types ? 5

(b) Briefly describe the Powder method used
for the study of crystal structure. 5

(c) Define solubility. Discuss about the
solubility of strong and weak electrolytes. 3

9. (a) Derive the Handerson equation for acidic
buffer and basic buffer. 5

(b) Discuss about the buffer action of
ammonium acetate and ammonium
chloride. 5


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Unit III  III)

6. (a) Explain the factors which affect rate of
reaction. 4

(b) Discuss how catalyst increases the rate of
reaction without undergoing any chemical
change ? 3

(c) On what factors partition coefficient
depend ? 3

7. (a) Derive integrated rate expression for Zero
order reaction. 3

(b) The rate constant of a reaction at 200K
and 300 K are 0.02 s–1 and 0.04 s–1

respectively. Calculate the value of
activation energy. 

200 K 300 K
0.02 s–1

(c) How do you determine using distribution
law, degree of hydrolysis and hydrolysis
constant of aniline hydrochloride ? 3

Unit IV  IV)

8. (a) Discuss about ionization constant and ionic
product of water. 3

(b) What is degree of ionization ? Discuss
about the factors affecting degree
of ionization. 4
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