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2017
Part II 3-Tier
CHEMISTRY
PAPER—II
I : ' (General)
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 practicable.

: Answer all questions.

Group—A

|
3

|
1.' Answer any five questions, taking at least two from each
5x6

sub-group A(a) and A{b).
Sub-group—Ala)

| .
' {(a) What do you mean by radioactive equilibrium. Define

half life and average life-period of a radio-element.
24242

.‘I Establish the relation between_ them.
{Turn Over)



(b) Using VSEPR theory draw the structure of
ICl,*, SFg, 137 2+2+2

{c) Derive the relation between ionisation constant of
water and ionic product of water. Calculate the pH
of 1073(M) NaOH solution CH3COOH is found to be
5% dissociated in solution. Calculate the pH of
0.02(M) CH,COOH. 24242

{d) State Panli’s exclusion principle and diacuss its
significance. What is the significance of negative sign
in Bohr's equation for energy of an electron in a

hydrogen .like atom. 4+2

{e) Deduce Van der Waal’s equation of state for ‘n' mole
of a gas. Establish the units of the Van der Waal's

constants in SI unit for this equation. 4+2

Sub-group—Ab)

(f} Prove that Joule-Thompson expansion of a gas is an
isoenthalpic process. What do you mean by Joule.
Thompson co-efficient ? 4+2

(g} With increasing temperature the rate of a reaction
increases. Why ? What do you mean by protecting

colloids ? Explain with example. 2+4
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(h) ‘How does the specific conductance and equivalent

«conductance of a electrolyte change with dilution ?

3+3
R PCls = PClg + Cl, + AH
. State the condition to shift the equilibrium from left
- to right. State Le-Chatellier principle. 4+2

) What is common ion effect? Why NH,CI is mixed
. before the addition of NH,OH to precipitate Gr. IIIA

basic radicals (analytically) ? 2+4
Group—B
‘2. Answer any fen questions : . - 10x4

(a) From kinetic gas equation derive an expression of
average kinetic energy of a molecule of gas at a

particular temperature. 4

!b) Write Arrhenius equation for the effect of temperature

on rate constant of a reaction. 4

:(c) The half-life period of a radioactive substance is 30
days. Calculate its decay constant and average life

period. . 4
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(d) Balance the following reaction by ion electron method:

MnSO, + K,S0, + Hy0 + 0,

(ii) FeSO, + HNO; + Hy80, —>
Fe,(SO,); + NO + H,0
2+2

(¢) Find the energy for 3rd Bohr’s orbit if the energy for
ist Bohr’s orbit is —-13.6 eV.

() What are kp and k¢ ? Establish the relation between
them. . ' 2+2

(g) Which one will act as buffer among the following

pairs ? Explain.

(i) CH3COOH + NH@OH {2 : 2 mole ratio}

(i} CH,COOH + NaOH (2 : 2 mole ratio) 2+2
(h) State Vant Hoff’'s law of osmotic pressure and deducé

osmotic pressure equation, x = CRT, the symbol have

their usual meaning. 4

(ij Dipole moment of CO, is zero whereas dipole moment
of H,O is 1.8D — Explain. ' 4
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(j) |‘Isothermal reversible work done is greater than

;adiabatic reversible work done' - Explain. 4

(k) Write a short note either one topic :

(i) Determination of molecular weight of a gas by

_ limiting density method. 4

(i) Radio carbon daﬁng. ' 4

(li Show that for a Van der Waal's gas 4
RT, _8
P.V. 3

(m) Calculate the efficiency-of a Carnot engine working
between 127°C and 27°C. | 4

(n) Define homogeneous and heterogeneous catalyst with
f example. 4

;! Group—C

3.  Answer any ten questions : 10x2

' (a) Dipole moment of NFj _is less than that of NHj.

Explain.
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{b} Draw the spatial distribution of sp? hybridized orbital.
(c) What is freons?

(d) What do you mean by “Gold number of Hemoglobin
is 0.03"?

(e} Complete the following reactions :

B 'C — 1IN 4 .

a
(ii) 13A127+2He —_— e +gn

() Why the melting point of AlF4 is much greater than
that of All,?

(g} Classify the following as extensive or intensive
property : '
Density, Viscosity, Internal energy and enthalpy.

{(h) Between 0.1(M) KCI and 0.01(M) KCI solution. Which
one shows more equivalent conductance and why ?

{i) Why is the boiling point of a solution greater than that

of the pure solvent ?
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(i) Indicate the conjugate bases of the following species
‘ HNO,, H,NCONH,, OH-, H,CO,
k) ‘?ldentify the isobars and isotones from the following

'elements :

' 18A1%0, 19K, 10K, 1gAr%, 50Ca®?, 1,01V, ;1%
(I} ' What is Vant-Hoff Factor ?
(mi What do you mean by Degree of freedom ?

(n)! Which quantum no. set are corrent

eondifat i@ D2y

(o) Why ferric carbonate is not precipitated if Na,CO,
solution is added to the aqueous solution of FeCl, ?
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() R < TRy R Rl ol
;‘ﬁ‘fu'w:

(ij KMnO, + H,0, + H,S0; ——>
' MnSO, + K,S0, + H,0 + O,

(ii) FeSO, + HNO3 + H,S0, —»
Fey(SO,); + NO + H,0

3+3
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(iif CH;COOH + NaOH (R : X (& HAAIT) 2+
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