


(d)

(e)

(9)

(h)

(i)

State the total number of planes of
symmetry in a cubic system.

The planes which are absent in simple
cubic crystal system is

@ (100)
(i) (200)
(i) (110)

1 111 1
) | ) (Choose the correct option)

Explain why Zn?' ion is not precipitated
as ZnS, when H,S gas is passed through
a ZnSO, solution in presence of HGL

Identify the odd pairs, that will notc act
as buffer solution, from the following :

i NH,Cl and NH,OH solution
(i) NaCl and NaOH solution

(iii) CH,COONa and CH,COOH
solution

(iv) NaH,PO, and Na,HPO, Soluuor_l.
(Choose the correct option)

The compression factor for hydrog_en
gas is always greater than 1. Explain.

How vapour pressure of a liquid is
related to its boiling point ?
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0)
(k)

(1)

What is a thermotropic liquid crystal ?

State the law of rational indices in a
crystal system.

What is universal indicator in acid-base
titration ?

Answer the following questions : (any four)-

(@)

(b)

(c)

(d)

(e)

2x4=8

The mean free path of gas molecules
increases and number of collisions per
unit time decreases with the decreasing
temperature. Explain.

Explain qualitatively the structure of
liquid water.

Determine the interplanar spacing
between the (221) planes of a cubic
lattice of edge length 450 pm.

The degree of hydrolysis of NH,Cl in
0.02 M aqueous solution at 298 K is
5x10°°. If pK, for NH,OH at 298 K is
4.73, calculate pH of the solution.

Value of Van der Waals radius for

(7]
gaseous A; molecule is 2.0 A,

Calculate Van der Waals constant b
for the gas.
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4. Answer any three of the following
questions : 10x3 = 30

(a) Define collision frequency. Obtain an
expression for bimolecular collision
frequency of a pure gas. Explain how
collision diameter of a gas can be
calculated from the measurement of
coefficient of viscosity of the gas.

1+5+4=10

(b) (i) What is the virial equation of
state of a gas ? Express the
Van der Waals equation of state
in the virial form. 2+4=6

(1) Explain the principle of continuity
of states. 4

(¢) (1) Show the graphical variations for
distribution functions for speeds
withh. © speeds “of Jalgas  at
temperatures

5L, Tand T3(5 < T, < 7). 3

() Define vapour pressure of a liquid
at a given temperature. Explain
a method of experimental
determination of vapour pressure
of a liquid. How vapour pressure
is related to the boiling point of a
liquid ? 1+4+2=7
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(d) Explain the powder X-ray diffraction
method of determination of a crys.tal
structure. Explain how the lattice

planes in sodium chloride are indexed.
5+5=10

(e) (i) What is meant by ionic product of
1
water ? Show that pH = = pK,, for

pure water. If K,, = 4.0x1071* for

pre water at 317K, calculate pOH .
14243=5

(i) Define buffer capacity. Explain the
role of buffer solution in qualitative
analysis of salt. | 1+4=5

() () A bulb of capacity 1 dm’

contains3 (011x102> gaseous He
atoms. Pressure exerted by these
molecules is 101.325 kPa.
Calculate the temperature and root
mean square speed of the gas,
assuming it to behave ideally
under the given condition. 4

(i) Derive an expression for co-
efficient of viscosity of a gas
relating the mean free path of the
gas. How the viscosity of a gas 1s
influenced by the change of
pressure ? 5+1=6
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