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A fresh air i1s composed of Argon (1%)
and oxygen (21%). Find the root mean
square speed of Argon and O, at 25°C.

R = 8314 J mol! 1K1 5

What is the expression for critical
pressure ? Draw a P-V diagram for a
real gas explaining the deviation of the

gas from ideality. 5

If Z = 1.00054 at 0°C and 1 atm pressure
and the Boyle temperature of the gas is
107 K, estimate the values of @ and b.

R = 0.0821 atm-L/mol-K 5
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What are the nature of forces that acts

between the gas molecules ? 1

Write the expression of the pressure of
an ideal gas according to kinetic theory
of gases. 1
State any two terms by which the collision

between gas molecules can be expressed.

1

What are the number of atoms in a
unit cell of a face centered cubic
crystal ? 1
Define the term crystal lattice. 1

Nernst gave a very important law on
distribution of solutes between two
phases. Name the law and write proper

expressions. 1

€3]

(h)

(1)

)

Can half-life be derived for a first order

reaction. Give the related expressions. 1

What should be the pH scale for an
acid ? 1
Can the dissociation constant of a

weak acid be calculated. Name the law
behind it. 1
What is hydrolysis of an acid ? Name
the parameter by which can it be

measured. 1

Unit 1

Write the expression for Maxwell's
distribution of wvelocities. Name the
various terms associated with it and draw
the suitable probability distribution

curves. 5
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(a)

(b)

Derive Henderson equation for finding
out the pH of a buffer solution. 5
What 1s solubility and solubility product ?
What are the factors upon which the
solubility of a solute in a solvent
depends ? Explain any one of the factors

5
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4.

(a)

(b)

(a)

Unit II

What is the rotating crystal method for
measurement of X-ray diffraction ?
Describe. S
What 1s Miller indices ? What is the
Miller indices of planes which have

indices : 5

(i) 3a, 2b, o

(iii) a, 3b, o.

Define surface tension and refractive
index for a given liquid. What 1s its unit
and give proper mathematical equations ?

4
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What 1s centre of symmetry and plane of
symmetry for a crystal ? Describe. 4
What is Bragg's Law ? Give suitable

mathematical expressions. 2

Unit I

Derive the integrated rate law of a
reaction obeying first order ? 6
Write the Arrhenius equation. The rate
constant for a first order reaction becomes
eight times when the temperature is raised
from 350 to 450 K. Calculate the

activation energy of a reaction. 4

Write the form of Nernst distribution law
after dissociation of solute in one of the
phases. Name the terms. 4

6

(b)

(b)

Derive the integrated rate law of a

reaction obeying zero order. 6

Unit IV

Name the law that expresses the relation
of dilution of a weak acid to the
concentration. Write the expression of the
law and give one of the examples of an
acid obeying the Law. 3
What is ionic product of water ? How is
it related to pH of a solution ? 3
A tribasic acid has one of the dissociation
constant of 2.6 x 1076 at 35°C. Calculate
the degree of dissociation at a
concentration of 0.3 M at the same

temperature. 4
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