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CHEMISTRY
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(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.

lllustrate the answers wherever necessary.

Group—A

1. Answer any five questions taking at .least fwo from
_ each sub-group Afa) and A(b).

Sub—grpup — Afa)

{a) State Pauli's exclusion principle and discuss 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
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(h) State Ostwald’s dilution law. Discuss the common ion
effect on the degree of dissociation of weak electrolytes.

Why it is not valid for strong clectrolyte ? 3x2

(c} Explain the terms half-life period and average life
period of radic active elements and show the

relationship between these two. 2+4

(d) Nitro group is meta orienting but hydroxyl group is

ortho-para orienting — Explain.

Dipole moment of CO, is zero where as dipole moment

of H,O is 1-84D — Explain. 3+3

{e) What do you mean by resonance, resonance hybrid
and resonance energy ? How does resonance influence
the stability of a compound? Explain with an

example. 3+3

Sub-group — A(b)

{f} Deduce van der Waal’s equation of state for ‘n’ moles
of a gas. Establish the units of the van der Waal's
constants in S. L. System from this equation.

4+2
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(g) State the second law of thermodynamics. Explain

Carnot cycle and derive an expression for the

efficiency of a Carnot engine. 1+5

(h) State Raoult’s law relating to elevation of boiling point
of a solution. What is ebullioscopic constant ? What

is the value of molal ebullioscopic constant for water ?
3+2+1

{ij How does the specific conductance and equivalent

conductance of a electrolyte change with dilution ?
3+3

() With increasing temperature the rate of a reaction

increases why ? What do you mean by protecting

colloids ? Explain with example. 3%3
Group—B
2. Answer any ten questions : 4x10

{(a) State Hund’s rule with an example. Find the number

of unpaired electrons in each of the two elements :
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(b} Predict the shapes of the following molecules (any
fwo) : 2+2
BCl;, H,;8, NH;, CCl,

{c) 100 ml O-2{N) acetic acid solution is neutralised by
0-2(N} NaOH solution. Find out the pH (i) at initial
and (ii) at half neutralisation stage (pKa of acetic acid

= 4.76). 2+2

(d) Explain the following order of melfing point of
NaCi > CaCl, > AICI,. 4

(e} State Lewis concept of acids and bases illustrating

with suitable examples. 4

(f) Evaluate thermodynamically the value of Cp - Cy; for

an ideal gas. 4

{g) What is the effect of neutron and proton ratio for

predicting the stability of an atom ? 4
(h) Write short note : Dialysis. 4
(i} Write short note : Enzyme catalyst. 4

ax
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i) What is meant by abnormal vapour density ? Mention

the reasons of abnormal hehaviour. Why HI gas does

not show abnormal vapour density ? 1+2+1

(k) Which of the following combinations would result in
the formation of a buffer solution ? Give reasons in

each case : 4
i NH,C! + HCI;

(i) NaOH + CH,COOH (1:1) mole ratio ;

{iii) NH,OH + HCI (2:1) mole ratio ;

(ivj CH;COOH + NaOH (1:2) mole ratio.
(I} Discuss the principle of radiocarbon dating. 4

(m} What are the differences between & and ¢ bond ?

Explain with example. 4

(n}. Show that for a van der Waals’ gas :

RT. _8 4
PocVe 3
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(o) Write the Conj-ugate acids / bases of the following

species : 4

HSO,", PO,3~, H,0, [Fe(H,0),]%"

Group—C
3. Answer any ten questions : 2x10

fa) The dipole moment of NF, is less than that of NH,,
why ? 2

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

of pure solvent ? 2
(c} PFg exists but NFy does not, why ? 2
(d) BFj3 is planar but NF; is pyramidal, why ? 2

() NaHCOj; is an acidic salt but its aqueous solution is

alkaline — Explain. 2

{fi Classify the following as extensive or intensive
preperty : Density, Viscosity, Internal energy and

enthalpy. 2
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(i)

0

(0

{m

—

What is meant by rate constant of a reaction?

The unit of rate constant of a reaction is given by

lit.mol-!l.sec”!. What is its order? 2

“The heat of neutralisation of strong acid and strong

base almost same” — explain. 2

What will be the maximum efficiency of a engine
operating between two temperatures 727°C and

27°C? 2

What is an indicator ? Why no indicator is used

during titration of KMnO, ? 2
What is the pH of 0-005 (M) H,80,7? | 2
H,PO, is a monobasic acid — explain. 2
Complete the equations : _ 2

) 28Bi—s 2P 1147

(i) ﬁBe + ‘;Hewﬂm—» I%C +7?
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(n) Calculate the kinetic energy of 1 lit ideal gas under

2 atm pressure and at 27°C temperature. 2

XL

{o) Oxidation numbers of two chlorine atoms in bleaching

powder is different. — Justify. 2

(p) Balance the following reaction in ion electron method :
FeSO, + K,Cr,0, + H,50, > Fe,(80y4), + K,80, +
Cry(S0,4);3 + H,0

2
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