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Part II 3-Tier

CHEMISTRY
PAPER—II
(Generalj

Full' Marks : 90

Time : 3 Hours
The figures in the right-hand margin indicate full marks.

Candidates are required to give their answers in their

own words as far as pracuaccble.
Answer all guestions.

Group—A

1. Answer any five questions, taking at least fwo from each
sub-group Afa) and A(b}): _ 5%6

Sub-group—Afa)

(a) PCL: = BCly * Clj
Establish the relationship between degree of dissocia-
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(b)

(d)

tion (¢} and total pressure {P) of this reaction. Same
time establish the relationship between Kp and Ke.

3+3

State Radult’s law relating to elevation of boiling point
of a solution. What is ebullioscropic constant ? What
is the value of molal ebullioscopic constant of water ?

3+2+1

Arrange the following in order of increasing base or

acid strength
NH;, H,O and PH; (base strength)
H.PO,, HyPO,, H PO, (acid strength) 3+3
Give a comparative account of the elements oxygen
and sulfur on the following points :
(i} allotropy
(1) oxides
(i) hydrides
Deduce Van der Waal’s equation of state for ‘n’ moles

of a gas. Establish the units of the Van der Waal’s

constant in S.I. system from this equation. 4+2
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Sub-group—A(b)

(} Distinguish between ‘order’ and molecularity of a
reaction. Discuss one method for the determination

of order of a reaction. 3+3

(g} What is meant by reversible process? Derive the
expression of work in case of isothermal reversible

expansion of an ideal gas. 2+4

(h) What is a catalyst ? Discuss in brief the general
characteristic of a catalyst. Give example of a acid-

base indicator and one redox indicator. 2+4+0

(i} Define equivalent conductance and specific conduc-
tance. At 25°C equivalent conductance of water is
9.972 x 1077 ohm~! cm? Calculate degree of
dissociation of water at this temperature.

Given i°(H*) = 349.8 ohm™! cm?

A°(OH7) = 198.5 ohm™! em? 2+4

(i) Establish the electrode potential with pH of the

following ‘reaction

MnO,~ + 8H' + 5S¢ = Mn2" + 4H,0 (E° = 1.51v)

Calculate formal potential at pH = 4 for the above

reaction. 3+3
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Group—B

2. Answer any ten questions : 10x4

(a) What do you mean by Joul-Thomson coefficient and

inversion temperature ? 2+2

{b) Show that the half life period of a f{irst order reaction
is independent of the initial concentration of the

reactant. 4

(c) What is meant by mean free path ? How is it related

to collission diameter ? ‘ 4

(d) Calculate the value of Cp - C, for an ideal gas with

the help of thermodynamics. ’ 4

(e} Osmotic pressure of a urea solution containing
0.184 gm Urea 100 cc water at 30°c is 536 mm Hg
pressure. What is the motecular weight of Urea?

4

{fi White Phosphorus is chemically more reactive than

Red-Phosphorus. — Explain. 4

{g) Write short note on either (i) Metallic nature of iodine

or (i1} Phosphorus chlorenitrides. 4
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(h) What - is standard potential ? What is difference
between standard potential and formal potential ?

Which is more useful ? 1+2+1

(i). Arrange the following in order of increasing acid
strength with proper reason :

HCIO, HCIO,, HClO,, HCIO, 4

(j Establish the equation to calculate pH value of

aqueous solution of salt made from strong acid and

weak base. 4

i
(k) From the equation PV :-‘,j;rm’lc2 establish

(i) Ideal gas equation
(i) Graham’s law of diffusion. 2+2

( What do you mean by protecting colloids ? .Expiain

s

with example. ' ;

{m) Identify A and B in the following reaction sequence.

State the use of final preduct

hydrolysis Dehydragon gy

(CH3),SiCly —EoSE 4 20
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() Write the conjugate acid and base of the each
following species :
g sp

HS™, H,N ~ CO - NH,, OH" and HCO," 4

(o} Show that for a Van der Waal’s gas

RT. 8
= 4
BV 3
Group—C
3. Answer any ten questions - _ 10x2

(a} Write the expression of transport number of an ion

In terms of its velocity.
(b) What js the relation between pH, pOH, pK,?

{c) Calculate the kinetic energy of 1 lit ideal gas under

2 atm pressure and at 27°C temperature.

{d) NaHCO, is an acidic salt but its aqueous solution is

alkaline — Explain.
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(e) Classify the following as extensive or intensive
properly :

Density, Viscosity, Internal energy and enthalpy.
(i Why deces water level rise in capillary ?
(g) Why sky is blue ?
(h) Explain why CO, is gas but Si0, is solid.
) What is Pseudo halogen ? Give example.
() What is acid rain ?

(k}- Balance by ion electron method

. KyCryOn + 80, + HyS0, —a
K,80, + Cry(S04); + Hy0

(1) What is Vant Hoff factor ?

(m) Why is the boiling point of a solution greater than that

of pure solvent?
(n) Write the CGS and SI unit of Viscosity co-efficient.

(o) Give an example of homogeneous catalysis.
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