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CHEMISTRY
(General)

Paper — I
Full Marks — 90
Time : 3 Hours

The figures in the right-hand margin indicate 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 two
from each of the sub-group A (a} and B(b).
6x5
Sub-Group — A(a)
(a) Give a comparative account on the following
points for the elements carbon and silicon.
24242

(i) Trends in their ionisation potentials
(i) Hydrolysis of their tetrahalides
(i) Trendsin their electronegativities
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(b) (i) Between phenolphthalein and methyl
orange which one do you think to be
the suitable indicator for the titration of
acetic acid with sodium hydroxide, and
why ? 3+2+1

(i) Write the formulae of the conjugate

acid and conjugate base of HZPOE_.

(i) What is buffer capacity ?

(c) (i) Balance the following ionic reaction by
ion-electron method for the reaction
between KMnQO4 and CsH>Oy4 in acid
medium. 2+3+1

MnO, +Cy Oi- +H* - COx+Mn?*+H,0

(i) Giventhat
Fe?*(ag)+2e — Fe(s) ; E%gg=—0.44V
Cu?*(ag)+2e — Cu(s) ; E°eq=+0.34V
predict whether or not the reaction
between Fe and Cu?*(aq) is feasible.

(iif) Give an example of a comproportionation
reaction.

(d) (i) Compare with reasons the solubilities
of Ag>SOy4 in pure water and in an
aqueous solution of 0.1M Na»>SQO4.

3+3
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(iiy For the reaction
No(gH-3Ho(g)=2NH3(g); AH=-82.4 KJ

What will the effecis be due to the
following changes at equilibrium of the
reaction ? Explain.

(i) Adding more N2 gas to the reaction
system at constant volume and
temperature.

(i) Increasing temperature.

(e) (i) Calculate the pH of the solution obtained
by mixing 25 mL of 0.1 M HCI solution
with 25 mL of 0.2 M NaOH solution.

3

(i) If the solubility of Cag(PO4)z in its
saturated aqueous solution be S mol/L,
then find the relationship between its
solubility product (Kg) and S. 3

Sub-group : A (b)
fy (i) Foranideal gasina reversible adiabatic
process, show that p1-y17Y =constant,

_ Cp,m
where ¥ = C,,m and P and T are the

pressure and obsolute temperature of
the gas. 4
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(i) Whatis autocatalyst ? Give an example.

2

g) (i) The sol particles in Fe(OH); sol are

found to be positively charged. Between

Na;SQ4 and NaCl, which one do you

think to be the best coagulant for the
coagulation of this sol, and why ?

2

(i) Why does the surface tension of a

liquid decrease with rise in temperature?

2
(i) What is the compreasibility factor of a
gas ? 2

h)y (i) Between work and internal energy,
which one is a state function, and why?
2

(i) Forthe molecules of a sample of gas
at a certain temperature, find the ratio
of the most probable speed to the root-
mean sqguare speed. 2

(iffy  The values of the vander Waals constant
‘a’ for the gases NHz and Ny are 4.17
and 1.39 L2 atm mol™', respectively.
Which of these two gases can easily
be liquified, and why ? 2

i) (i) Considerthe reaction A(gH3B(9)=2D(q)
and derive the relationship between Kp

and Kc for the reaction. 4
(i) PCls is a stable compound but PHs
does not exist. Why ? 2
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2

(i) The values of equivalent conductance
at infinite dilution for the solutions of
sodium butyrate, NaCl and HCl are 83,
127 and 426 ohm™' cm? equiv,
respectively, at 298K. Calculate the
equivalent conductance at infinite ditution
for the solution of butyric acid at 298K,

2
(i) Why does fluorine behave differently
from the other halogens? 2

(iii) Although CO; is a gas, SiO; is a solid
with high melting point. Explain with

reason. 2
Group-B

Answer any ten questions : 4x10
a) (i) Explain with reasons the variation of
molar conductance with concentratioin
for an electrolyte solution. 2
(i) Wirite the S! unit of molar conductance. 1

. 1
b) Starting from the relation PV:gmnCQrms

(where the terms have their usual meaning),
derive (i) Charle’s faw (i) Graham'’s law of
diffusion. 2+2
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¢) Drawand explaih the conductometric titration

curve for the titration of CH3;COOH with
NaOH. 4

d) (i) Show with chemical reactions that
hydroxylamine server as an oxidant and
areductant. 2

(i) The chemistry of boron and silicon is
somewhat similar. Explain. 2

e) State with equation what happens when —

(i) Nessler’s solution is added to an aqueous
solution of ammonia. 2

(i) White phosphorus is heated in caustic
potash solution and the gas evolved is
passed through AgNQj; solution. 2

f) For a second-order reaction 2A—product,
derive the integrated rate equation. How is the
half-life of this reaction related to the initial
concentration of the reactant ? 3+1

g) State vant Hoff's laws of osmotic pressure
and derive the relation © = CRT (the symbols

have their usual meaning). 4
h) (i) Whydoes a gas undergoing an adiabatic
expansion become cool ? 2

(i) Find the efficiency of a reversible heat
engine working between the temperature
300°C and 30°C. 2

BSC/Part-l/CEM(G)-Il 6 Contd.



)  Write the relation between the elevation of
boiling point and molality of a dilute solution
containing non-volatile, non-electrolyte solid
solute. How can you make use of this relation
to estimate the molar mass of the solute.

143

i)  Write the formulae of the oxyacids of chlorine.
Arrange these oxyacids in order of their
increasing acidity and explain. 1+3

k) Thermodynamically show that for one mole of
an ideal gas Cp—Cv=R. 4

)  Atwhat temperature will the average speed
of methane molecules be the same as the
most probable speed of oxygen molecules at
527°C. Find the average translational kinetic
energy of a molecule of an ideal gas at 300K.

2+2

m) A solution is prepared by dissolving 10g of
a non-volatile, non-electrolyte solid solute in
100g acetone (molar mass = 58 g/mol), At

25°C, the vapour of the solution is found to
be 192.5 mm Hg. At the same temperature,
the vapour pressure of pure acetone is 195
mm Hg. Find the molar mass of the solute.

4
n) Write the differences between lyophilic and
lyophobic colloids. 4
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a)

b)

g)

h)

)

Group-C

Answer any ten questions : 2x10

Define critical volume and critical pressure of
a gas.

Between 0.1M KCI solution and 0.2M urea
solution, which one has higher boiling point,
and why?

Give an example of each of homogeneous
and heterogeneous catalysis reactions.

Write four characteristics of a reversible
process.

What is vantoff factor? When will its value be
less than 1.

Of the processes given below, in which case
will the change in entropy of the system be
positive and in which case will the change in
entropy of the system be negative, and why?

(i) H20 (N—H20 () (ii) 2NOo(g)-N204(g)

For the elementary reaction A+B—P, write
the rate law. What is the overall order of this
reaction ?

Although SnCis is a crystalline solid, SnCly
is & liquid. Why 2

What do you mean by the statement “Gold
number of starch solution is 10-15" ?
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)  What is inversion temperature of a gas ?
' Write the expression of inversion temperature
for a gas following vander waals equation.

K) Of the quantities given below, which are
extensive properties and which are intensive
' properties?

' Pressure, Enthalpy, Coefficient of viscosity,
Entropy

) What are free path and mean free path of
the molecules in a sample of gas ?

m) Give an example for each of the following :

(i) Lewis base (ii) Soft acid (iii) Redox
indicator (iv) Hard base

n) For the reaction PCls(g)—PCl3(g)+Cl2(g),
what will be the difference between AH and
AU at 25°C?

o) Draw a graph showing the variation of the
concentration of the reactant with time in a
first-order reaction. Mention the half-life of
the reaction in the graph.
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