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CHEMISTRY

(Honours)

Paper : CHE-HC-4036
(Physical Chemistry-IV)
Full Marks : 60
Time : Three hours

The figures in the margin indicate
full marks for the questions.

1. Answer any seven of the following
questions : 1%7=7

(a) Define specific conductance of an
electrolyte.

(b) Under what conditions will-a galvanic
cell send no current in the outer
circuit ?

() What is the ch‘argg in coulombs

onCO3™ ion ?

}dff/Define Wien effect.
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conductivity

o and equi

uctivity of an electrolytg f;vgle;t
xZy

The conductivity of N/10Kc!

P between molar

at 20°C ; .
resis?anc is 0.0212 § ¢m-l asli)(liuuon
SOIutioncies gfs the cell containin tt}i1 Y
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1 Define 3 (Choose the Correct option)
Q/W K gnetic susceptibility
hich of the follgy,

ing molec
moment ? . would

(i) m—dichlorobenzene
ﬁl)‘/p-dichlorobenzene

() CH,c

ave zero dipole

(iv) NH,

(Cho
'ose the correct option)
gnetic permeability ?

()

repared from
fluorides by chemical oxidation. Why ?

Fluorine cannot be P

n.  Answer any four of the following questions

2x4=8

(7;/Exp1ain why mobility of H*ion is

»r

(c

(d)
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highest in aqueous solution. y

Write the reaction that takes place in
Ag-AgCl electrode. Also. write Nernst
equation for the same.

he molar conductances at infinite
dilution of NaOH, NaCl_'and BaCl, are

2.481x10‘25m2mor‘,

1 965x102Sm2mol™* and
2.80x107? Sm?mol ™ respectively.
Calculate molar conductance at infinite

dilution of Ba(OH),.

Given, E°Cu?*|Cu=0.34V and

E°AIP* | Al=-1.66V - Calculate the

equilibrium constant of the following

reaction at 298 K :

2Al(s)+ 3CuS0,(aq) = Al,(S0,)s(aq)
+3Cu(s)

Contd.



(e} Explain why mobility of Li* is less th
that of g+jon aqueous medium &

0 Y :
};)nxgla‘un' the tc?rms induced polarizatign®
orientation polarization’ =

) What is di
, pole
/(9 A moment ? What are its

(W) The dipole moment of NH,(g)

gothe angle HNH is 1080
nd moment of N-J 1,

Answer any three

questions :

is 1.46D,

» calculate the
ond.

of the follovi;ing
5x3=15
theory diSCusS

that affect the
electrjc ﬁeld is

(@) ;J;;ng ]?ebye-Huckel
ut different factors

speed of iop
applied. when an

) u
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concent .
transference - ration cell witp

Pt(s
( )]Hz(latm)]HCl(al)EHCl(az)lHz(latm)[Pt( )

fc) 4 i
)/ki/ Explain the moving p
g bo

method fg
r det .
trans €rming
POt number of ions

undary
tion of
: 3
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the electrode reaction of
n the cell

Give the

expression for potential of a
2

calomel clectrode.

(i) /Writc
calomel electrode whe
acls as cathode.

(d) (i) Calculate the mean jonic activity
coefficient of 0.01 M Na,SO,
solution in water at 208 K. !

(i) Calculate the standard frce energy
change associated with the
rcaction : 2
2Al(s)+ 32nS0,(aq) - Al (S04 ),(aqg)+ 3Zn(s)
Given :
e = - s
EA13*|A1— 1.66V and
Ea 24 =—O.76V
Zn*"\Zn

é(e‘)/What is meant by polarizability of a
molecule ? Derive the Clausius-

Mossotti equation. 1+4=5
() What information regarding the
structure of molecules can be obtained
from the knowledge of their dipole
moments ? What are meant by bond
moment and group moment ? 3+2=5
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m a brief account of Lorentz-Lorent,

equation.

(h) Calculate the solubility product of the

sparingly soluble salt CaF, from the
following data :

The molar ionic conductances (at
infinite dilution) of Ca2* and F~ions are
104x107 and 48 x10™* Sm2 mol!

respectively. The specific conductance
of the saturated solution of CaF, at

room temperature is 4.25x10735m"!
and the specific conductance of water
used for preparing the solution is
2x107*Sm™1.

4. Answer any three of the foll

owing
questions :

10x3=30
(@) (i) A solution of HCI was electrolysed
in a Hittorf cell using Pt electrodes.
The analysis of the solution from
the cathode compartment before
and after electrolysis indicated the

masses of HC! as 1.82x107% kg

and 1.67x107* kg respectively. At
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(i) Write

is the P
What is the
& conductometric t

3 (Sem-4/C

the same time the mass orf tﬁg
deposited at the cathoc_ic qt Lhe
coulometer in the same circul

-4
found to be 2.52x10 kg.mb
Calculate the transport nu

er of
4
each ion.
what you m;?ng tt}ﬁ:’
concentration cell. Ta lxrétmde,
xample of hydrogen € (:: i
) lain how concentration: e
e)lfssiﬁed. Explair} in wt};:ﬁal pe
Zf cell liquid junction PO s
maximum. '
: rinciple underlying
itrations ? Discuss the

i i jitration
jon curves obtained in the ti
titration
o g base;
(i) a stron

g acid with a weak base;

) a stron
(ii) cl and CH;COOH

(i) a mixture of H
with NaOH:

: KCL
against 2+2+2+2+2= 10
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(i)
i
|
d) @
(ii)

Write N
Crnst equations fop th
c

Potentials of 2,

A ‘ -electrode

; :::;tr:dc In the Daniel ccl;md o
e N expression for th‘
; ¢ Danie]] cell
emperature,

Hence
¢ ceom.f
at any givep
F 2+2=¢4
S:r the reaction ped+ +3e”

5 =
‘onod;gd electrode potenti IF?,

. V and the sta pel

1

is 0.771 v,
dard electrode
+2e = R the reaction

€. Predict whether

5%

Calculate Lhe stam
potential for

Fe2+

the reaction Fe +2Fe3+

IS s = 3Fe2+
Pontaneous or not.

4+2=
Ded :
Deduce the relationship betwee

n

ion mobilji
ty
cond i
uctance of an electrolyr:::ola:
What do You me .

c9efﬁciem ? Taki
discuss how me
coefficient can
e.m.f. measure

an by activity
ng _an example,

ment,
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(iii) Calculate the EMF of the following
clectrode concentration cell #t
208K : Vi

Pb(Hg)(a, = 0.2)| Pb(NO, ),(aq)

| Pb| Hyla, = 0.02)

Discuss the principle underlying
potentiomctric titrations. Discuss
the variation of potential with
volume of NaOH added in the
titration against HCl ? In what
respect potentiomctric titrations

are better than simple volumetric
titrations ? 2+2+2=6

,(f'ﬂ/ Explain a method of measurement

(i)

of magnetic susceptibility of a
substance. 4

w the dipole moment of
s molecule can be
g the Debye

6

Explain ho
a gaseou
determined by usin
equation.

ate the refractive index of

-ater, given that the pola_rizability
le at optical

volume of water molecu
10%em®. 4

Estim

frequencies is 1.5x%
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@ ()

(@)

(i)

Conductivity of a 0.02 mol ohm=3
solution of acetic acid at 298K s

2.324x1072sm™!, If the molar
conductance of the acetic acid
solution of infinite dilution ig

387.9x107*Smol'm?, calculate

the degree of dissociation of acetic
acid in the solution at 298K, 3

The molar ionic conductance at
infinite dilution of silver ions is

61.92x107*Sm?mol™! at 250C.

Calculate the ionic mobility of
silver ions at 25°C at infinite
dilution. 3

In an electrolysis experiment, a
current was passed for 5 hours
through two cells connected in
series. The first cell contains a
solution of gold salt and second
cell contains copper sulphate
solution. 9.85g of gold was
deposited in the first cell. If the
oxidation number of gold is +3,
find the amount of copper
deposited on the cathode in the
second cell. Also calculate the

magnitude of the current in
ampere. 4
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(h) ()

(i)

(i)

What are meant by el;ctromc
polarisation and atomic
polarisation ?

What is drift veloci}:y of ions 1;;
solution ? What 1s abr_xormne
transference number ? Give 0

3=5
example. 2+
The standard electrode potentials

of Pb/Pb** and Pt/I"/I, are .
~0.126 volt and * 0.536_ v::c;u
respectively. When a galva.rncolar
is constructed using 0.1 mtiVe
concentrations of the resptc.le'lc()de
jons, Ptis found to be the ca . m
What is the voltage generate e
the cell ?

2

2200
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