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CHEMISTRY

l;’APER—II

{General)
Full Marks : 90
R Time : 3 Hours

The figures in the margin indicate full marks.

Candidates are required to give their answers in their
own words as far as practicable.

Hlustrate the answers wherever necessary.

Group—A

1. Answer any five questions, taking at least two from each
sub-group A(a} and A(b} : 5x6

Sub-group—A(a)

(a) What are the defects of Bohr's atomic mode]?
Determine the radius of the second Bohr orbit in case
of hydrogen atom. 2+4
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(b) State and explain the law of radioactive disiﬁtegration.
6

(c) What is meant by a buffer solution ? Give an example
of a buffer solution. What is the mechanism of buffer

solution ? 24242

(d) Show the plots of log,, KIJ against -,lf of an exothermic

reaction and that of an endothermic reaction
separately. Comment of the gradients of these two
plots, ‘ 4+2

(¢) Discuss the shapes of the following compounds on the
basis of VSEPR theory :
PCls, PCl,, CIFg

Sub-group—A(b)
() What are the criteria of an ideal gas according to

{i} the molecular kinetic theory and

(ii) thermodyanamics ? What is an equation of state ?
' 6

() Describe with example the differences between average
velocity and root mean square velocity. Calculate the
root mean sequare velocity for H, at 27°C. 4+2
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- (h) Derive an expression for rate constant of a second
order reaction involving reactants with equal concen-
trations. Also calculate the half-life period for this

reaction. 4+2

() What do you mean by isotonoic, hypertohic and
hypotonic solutions ? State the limitations of Van't
Hoff law of osmotic pressure. 4+2

() State and explain Kohirausch’s law of independention
migration. How is it utilised to "determine the
equivalent conductance at infinite dilution of an weak
electrolyte ? 4+2

Group—B

2. Answer any fen questions @ . 10x4

(a) What do you mean by average life period of a
radioactive element ?

(b) What is entropy of a system ? 2 mole of an ideal gas
is expanded reversibly and isothermaly from a volume
of 1 litre to 10 litres at 27°C. Calculate the change
in entropy of the system.

(c) Predict the shape of following compounds (any fwo) :
Ber, BrFs, NF5 and xeFG
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{d) If the value of principal quantum number is four
(n = 4), what will be the value of other quantum

numbers ?

(e) At 25°C the aqueous solution of sedium acetate

having strength of 0.1(M) is hydrolysed by 0.008%.
Calculate the ionic product of water.

(Ka = 1.8 x_ 1075
(f) Write a note on Heterolytic cleavage.
(g) Write short note on Fajan’s rule.

{(h} Pick out the oxidant and reductant in the following
chemical equation and balance it by ion electron
method.

_KMnO, + FeSO, + H,80, —»
K;80, + MnSO, + Fe,(S04}y + H,O

() What is a catalyst? Discuss the general

characteristics of a catalyst.

() Write down the conjugate acids/bases of the following

species :

‘ 9
H,0, [Fe(H,0)6]*3, NH,, HSO,"
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(k) How does rate of a reaction depend on temperature ?
Write down Arrhenius equation and explain the

various terms used.

() State Raoult’s law relating to depression of freezing
point and correlate the depression of freezing point
of solution with molecular weight of the solute.

(m) Indicate with diagrams the shapes of ‘s’ and ‘p’
orbitals.

(n) What is an equation of state ? Write down the unit
of van der Waals’ Constant ‘a’ and ‘b’

{0) Write a short note on (any one} :
(i} Determination of molecular weight by Victor
Meyer methods.

(if Colligative property.

Group—C

3. Answer any ten guestions : 10x2
(a) What is gold number ?

{b) What is the bond angle of the following two molecules :
- €O, and CH,

(c) What is the relation between C; and C, for ideal gas ?
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{d} State Le-Chatelier’s principle.
(e} Complete the following artificial nuclear reaction :
i) 4Be® + (H! — 5 ? + ,He?
() 13877 + on! —y 2 + H!
() NH,4Cl has abnormal vapour density. — Explain
{8) What is isoelectric point ?
{h) What is Joule-Thomson effect ?
(i) NH; is more basic than PH;. — Explain

() Give the electronic configuration of the following
ions :

C1® and Fe3*

(k) Between CaCl, and ZnCl,, which one is more covalent
and why ?

() For the reaction PClg = PCl, + Cl,. Express K, in
terms of degree of disscciation.

{m) Between 0.1(M) KCi and 0.01(M} KCI solution. Which
shows higher equivalent conductance and why ?

(n) CO, is linear but SO, is angular — Explain.

(0}, What is meant by hybridization ?
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