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Resistance of solution : The hinderance provided by
solution in the passage of current (R). (R expressed in ohm)
Conductance of solution : The ease provided by solution
in the passage of current (C).
1.
C= L
(C expressed inohm ™ ormho)

Conductivity : The conducting power of 1 cm?> of a
solution (x).

K=—X

|-
~ |~

k=CXx—
a

s . b -
(k expressed inohm ~'cm ™! ormhoem ™ orSem ™)

where /= length of electrolyte solution in between
electrodes,
a =area of cross-section. 5
The factor - is known as cell constant expressed incm ™!
a
< .
Equivalent conductivity : The conducting power of all
the ions present in a solution having 1g equivalent of
electrolyte (A).
yeiE) 1000
qu. =KXVinmL =K XT

orm

whereV is volume having 1 g equivalent.of electrolyte; N
is conc. in eq/litre, ie., normality; A is expliessed 1:31
ohmcm2eq.”. In MKS systemk in S m~' andCy ineq./m

. _x
andA , inSmZeq ™" and the expression becomes A o, = o

Molecular conductivity : The conducting power of all
the ions present in a solution having 1 mole of electrolyte (A).
where ¥/ is volume containing 1 mole of electrolyte.
_ ... 1000
Ay =K XVinmL —KX———'M
where V is volume having 1 mole of electrolyte; M is
concentration in mol/litre, i.e., molarity; A is expressed in

"Conduceance o e

o v (e Y A

ohm~'em?mol™". In MKS system x in S m™ and Cy in
mol/m® and Ay in S m?mol™" and the expression is

X
Cu’

Infinite dilution : It means that the electrolyte is 100%
ionised. The A, A values increase with dilution and become
constant at infinite dilution.

For weak electrolytes,

AM=

G

Degree of dissociation ‘o’ =

where A ,, A° are equivalent conductances of electrolyte
at dilution v and e or zero concentration respectively.
Important Conversions :
1S m?mol™ =10*S cm?mol ™!
1Sem? mol™ =10*S m? mol™!
1Sem™ =10> Sm™
1Sm™ =102 S cm™
Kohlrausch law : This law states that at infinite dilution
Yvhere dissociation of all electrolytes is complete and where all
mtex_ionic ef.‘fects disappear, each ion migrates independently
of its co-ion and contributes to the total equivalent
conductance of an electrolyte a definite share which depends
only on its own nature and not at all on the ions with which it is
associated. Thus, equivalent conductance at infinite dilution is
equal to the sum of ionic conductances of its component ions at
infinite dilution.

ie., A;Imlyle = x'Ocati(m + A':nion

where  Auion and  ASye, are ionic equivalent
conductances of cation and anion respectively at infinite

dilution expressed in ohm'cm2eq.”! .

Thus, A’fq.NlCl =A°Nl’ +A°, ...(l)
8 1., 1.
Agimacl, —EKB-Z‘ +flcr .2
i | S .
Ao miciy =§)‘m" +})»C|_ ...3)
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o 1,5 1,0
Atq.Alz(SO4)3 =§7»M3+ +§A.SO§_ (4)

Thus, in general A%, =L+ A%+ L_ 2.
n n

where n* and n~ are charge on each ion furnished by
electrolyte

For molar conductance (A ;) at infinite dilution
AuM BaCl, = XDBBZ* + 2 X:_.l_

Auacr; =A 3 +307,-

AUMAJZ(SO4)3 =2 x:\ly +3 XSOE_

Thus, in general A’y =7v,A% +y_A°

where v, and y_ are the number of +ve and —ve ions
furnished by each formula unit of electrolyte:

Also, Aation = Ucation X Faraday
Amion = Uanion X Faraday

where ugyion and ugyo, are ionic mobilities of cation and
anion at infinite dilution respectively.
Transport no. of cations and anions in an electrolyte:

Transport no. of an ion of an electrolyte in a solution is the
fraction of total current carried by that ion in solution.

Numerical Chemistry

Current carried by an ion
tion =Total current carried by both the ions
Current carried by cation
feation = G rrent carried by anion and cation both
Current carried by anion
Current carried by anion and cation both

or

Lanion =

"+ Leation T fanion =1} o -
. Current carried by an ion o< speed or ionic mobility of
that ion o< u

t = Ucation
cation —
Ucation t Uanion
Uanion
and tanion =
Ucation + Uanion
At infinite dilution
o
oo Ucati
AlSO, tcﬂu’on = — cation
Ucation t+ Yanion
. = Uanion
anion — ~ __ =
Ucation + Uapion
o . s
Also,  tgion X xelmmlyte = A'ation
and t

o ° u
anion X x electrolyte = )\. anion
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® NUMERICAL PROBLEMS ©

1. The resistance of a 0.01 N solution of an electrolyte was

found to be 210 ohm at 298 K using a conductivity cell

with a c&?ll constant of 0.88 cm ™' . Calculate conductivity
and equivalent conductivity of solution.

. The conductivity of N/50 solution of a cell of KCI at

25°C is 0.002765 S cm™. If the resistance of a cell
containing this solution is 400 ohm, find out cell

mixture using the same cell? (Assume that there is no
increase in the degree of dissociation of A and B on
mixing)

10. A big irregular shaped vessel contained water, the

conductivity of which was 2.56 X 10 Sem™. 500 g of
NaCl was then added to the water and the conductivity
after the addition of NaCl, was found to be
310x1075S cm ™. Find the capacity of the vessel if it is
fulfilled with water (A%, of NaCl = 149.9).

o 11. The equivalent conductivity of 0.10 N solution of MgCl,
constant. : 2eq.7! °C. A cell with electrodes that are
. The re_sistance of a decinormal solution of a salt 5k Szc m 0. at25°C. d0.50 art is filled with
occupying a volume between two platinum electrodes 1.50cm” in surface area and 0.59 cm apart flow wh
; 2 . 0.1 N MgCl, solution. How much current will low when
1.80 cm apart and 54 cm? in area was found to be iy Its?
320hm. Calculate the conductivity and equivalent the potential difference between the electrodes is5 vcf ts?
conductivity of solution. 12. At 18°C the conductance of H® and CH3;COO™ at
. When a certain conductance cell was filled with 0.02 M infinite dilution are 315 and 35 S cm”eq.™ res;.)ectn./el).'.
KCl solution (conductivity 0.002768 S cm™), it had a The conductivity of 0.001 N solution of acetic acid is
resistance of 82.4 ohm at 298 K. When filled with 41x107° Scm™ at the same temperature. What is the
0.005 N K,S0,, it had a resistance of 324 ohm. degree of dissociation of acetic acid?
Calculate : 13. The equivalent conductivity of acetic acid. at infinite
(@) cell constant. ) dilution is 387 S cm? eq.”’. At the same temperature,
Eb; con:uct:cmlce Oggggg 1]:&2:84 so;ut}on. 0.001 M solution of acetic acid, itis 55 Scm zeq._’ . What
c) conductivity of 0. 250, solution. is the d f dissociation of 0.1 N acetic acid? Assume
(d) equivalent conductivity of 0.005 N K,SO, solution. ;s— ; zig.ree RSt
(e) moiecular conducf1v1ty:f0..005.N KzioA‘" . 14. Ionic conductivity at infinite dilution of AlI** and SO3~
- At 18°C, the _:/elocny ° mlg_reftlonoocz)m $ lOI_ll li jons are 189 S cm? eq.'1 and 160 S cm? eq._l
0.00057cm g and th.at of NO; is 0. msec - @ respectively. Calculate the equivalent and molar
infinite dilution. What is 11;3 equivalent conductivity of conductivity of Al, (S04 )5 at infinite dilution.
AgNOj at infinite ¢.:l|l.ut10n. T —— 15. The equivalent conductivity of CH;COONa, HCI and
. The molar conductivity of acetic acid at intinite Cl ution NaCl at infinite dilution are 91.6, 425.0 and 128.1 S
is 390.7 and for 0.1 M acetic acid solution is 2 . 7
N i cm” eq. respectively. Calculate equivalent
5.2S cm’mol . Calculate the : conductivity of acetic acid at infinite dilution. Also if
issociati tic acid. S S 108 S1 5011
1) degr ee of dissociation of acetic degree of dissociation of 0.1 N acetic acid is 0.001, find
(2) [H" ]in solution. ) = the equivalent conductivity at this concentration of
. 0.04 N solution of a weak acid has a .conductx.wty acetic acid.
423x107*s @—n_me degree of dlSSOCl;mml °f_a°‘ld a: 16. Calculate molar conductivity for NH,OH, given that
this dilution 1s 0.06!2. ?alcglate ; tt'e equivalen molar conductivity for Ba(OH),, BaCl, and NH,Cl are
conductivity of weak acid at mﬁfngeo? 1‘; ‘;’:]-u om ofis 523.28,280.0 and 129.8 Scm? mol ™" respectively.
. The equivalent conductivity 0 S . 17. Calculate the dissociation constant of water at 25°C from
monobasic acid is 158 S em’eq”. If equxvalel;t the following data :
conductivity of the acid at infinite dilution is 350 S cm Conductivity of H,0=5.8x10"* S em™, A}, =350.0
-1
eq.”, calculate the and A =198.0 Scm?eq. .
(1) degree of dissociation of acid. OH . %
(2) dissociation constant of acid. 18. The equivalent conductivity of KCl at infinite dilution is
. The resistance of a solution ‘4’ is 50 ohm and that of 130 Scm? eq.“. The transport no. of Cl~ ion in KCl at
solution * B’ is 100 ohm, both solutions being taken in the the same temperature is 0.505. What is the limiting ionic
same conductivity cell. If equal volumes of solutio;shA mobility and ionic conductance of K* ion?
and B are mixed, what will be the resistance ol the g © a4 5 corain temperature, the saturated solution of silver

chloride has conductivity 1.12x10™® S ¢cm ™. The ionic
conductances of Ag* and C1~ ions at infinite dilution are
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20.

21.

22.

23.

24,

54.3 and 65.5 Scm? eq.” at same temperature. Find the
solubility of AgCl in g litre ™! at this temperature.
Conductivity of a saturated aqueous solution of
Co,[Fe(CN)]is 2.06 X107 S cm ™. The conductivity
of water used to prepare the solution has conductivity
41x1077 S cm™. If ionic molar conductivities of Co*
and [Fe(CN)4]* are 86 S cm® mol™' and 444.0 S cm?
mol? respectively. Calculate the solubility product of
Co,[Fe(CN)¢}

Explain the conducting power order of the following
ions:

Li*(ag.)<Na*(aq.) <K* (ag.) <Rb" (aq.) <Cs" (agq.)

A dilute solution of KCl was placed between two Pt
electrodes 10.0 cm apart, across which a potential
difference of 6.0 volt was applied. How far would K*
ions move in 2 hours at 25°C? Ionic conductivity of K*
at infinite dilution is 73.52 S cm? eq.”! at 25°C.

The molar conductivities at infinite dilution of AgNO3;,
NaCl and NaNO; are 116.5, 110.3 and 105.2 Scm 2 mol ™
respectively. The conductivity of AgCl in water is
2.40x10°Scm ™ and of water used is1.16 10 ¥Sem ™.
Find the solubility of AgCl in g litre ™.

A water sample of swimming pool shows the resistance
0f9.2 x10> ohm at 25°C using a conductivity cell. The
same cell dipped in 0.02 M KCI has the resistance of
85 ohm. Now 0.5 kg sodium chloride is dissolved in pool
and throughly stirred. The solution sample now shows
the resistance of 7.6 x10° ohm. If A%, for NaCl and

A, for 0.02 M KCl are 126.5 S cm’mol™ and
138.0S cm2mol !, calculate the volume of water in pool.

25.

26.

27.

28.

29.

Numerical Chemistry

At 298 K, the conductivity of pure water is 5.51x107* §
cm™'. The ionic conductances of H" and OH™ at this
temperature are 349.8 and 198.5 ScmZeq.”! respectively.
Calculate the ionic product of water.

A decinormal solution of AgNO; was electrolysed
between Pt electrodes. After passing a small current for
two hour, a fall of concentration of 0.0005124 equivalent
occurred in anodic solution. The mass of copper
deposited in copper coulometer placed in series was
found to be 0.03879 g. Find the transport no. of Ag* and
NOj3 in AgNO;.

A solution of AgNO; was electrolysed between silver
electrodes. Before electrolysis, 10 g of solution
contained 0.01788 g of AgNO;. After the experiment,
20.09 g of the anodic solution contained 0.06227 g of
AgNO;. At the same time, 0.009479 g of Cu was
deposited in the copper coulometer placed in series.
Calculate transport no. of Ag* and NOj.

Calculate the transport no. of H* and C1~ ions from the

following data obtained by moving boundary method,
using CdCl, as the indicator electrolyte:

Concentration of HCI solution = 0.1 N
Wt. of Ag deposited in coulometer = 0.1209 g
Movement of boundary = 7.50 cm
Cross-section of tube = 1.24 ¢cm?
Calculate the conductivity (in 1x10~" S m™ unit) of a
solution prepared by dissolving 10~ mole of AgNO;
in 1 litre of saturated aqueous solution of AgBr.
K, of AgBr=12x10""* and Npgt» M- and A are
6x107,8x10 and 7x10™ S m2 mol™! respectively.
Neglect the contribution of solvent. (IIT 2006)
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] SOLUTIONS (Numerical Problems) 1l

1. Given for 0.01 N solution;
R =210 ohm, é =088 cm™

1

=1
B

K= ﬁx 088=4.19x10~ mho cm™ or S em™*
o 1000 -3 1000
Also, A,, =X X—==419%10 —
“ i L LT
=419.05S cm?eq.™!
2. Given for%solutiou; k =0002765S cm™, R = 4000hm

1.1
=—X—-
b R a

sl
0002765= 200 X cell constant

Cell constant = 1.106 cm™!
3. Given, R=320hm, /=1.80 cm, a =54 cm?

=lyd
K_Rxa
118 a
=—x——=0.01041S
X 32x5.4 0.01041 S cm

Also,
1000 _ 1000 _ 2 -1
A, =xx—N-- QOIMIXW—IM.I S cm“eq.

4. From KCl data : K=lx-£
R a

1 _ xR =0.002768 x 82.4 = 0.2281 cm™
il

From K,SO, data: R =324 ohm

=1__1 _3086x10°S
R 324

Also, X = Cx£ =3086x10 x0.2281

=7.04x10~4S cm™

1000
Ry =,<><%=7.04x104 x

0.005

Now,
=140.80 S cm’eq.”™

_ 1000___7_04)(]0-4XM
Also, Ay —KX_M

0.005

=281.6 S cm’mol ™'
(N =2M, because K50, is bivalent)

5. Wehave, Aluion = Ueation X Faraday = 0.00057x 96500
Aygr =55005S cm? eq.”!

Also, Miion = Manion X Faraday =0.00063x 96500
or Ayo; =60.795S cm’eq.”

Now from Kohlrausch law,

Moy =Apge +Aiog = 55.005+60.795

=115.88 cm’eq.”

6. (1) The degree of dissociation ‘0’ is given by

_A,_ 52
TA° 3907
o =0.0133 or 1.33%
) CH,COOH+—CH;C00" +H'
Before dissociation 1 0 0
After dissociation (1-a) a g'
[H']=Ca = 0.1x0.0133=0.00133 M
7. Given, a=0.0612
x, =423x10™S cm™
1000

1000 _ ~ x——
Now, A""=KVX_N_-423XIO X-004

=10575S cm? eq.”

A
Also, a= :q'
Ay
00612=10573
Ky

A%, =172.79 S cm’eq.”™

A
8. (1) Degree of dissociation, & = A— T 0.04514

(2) For acid of monobasic nature

HA=—H"+4"
2 > 4
K= (IC"‘m)=Coz2 =005%(004514)% =1.019x 10
=1.019x10*

Note : Since, & =0.04514 and thus, 1-a =1
Concentration C in mol litre™

Since, HA is monobasic acid and thus normality =
molarity.

9. Letx, andx, be the conductivity of the solutions 4 and B
respectively and the constant of the cell be x.
.. For solution A :

Conductivity = Conductance % Cell constant

" 1
) =—Xux
1 30 X .\.(l)
For solution B : Conductivity,x = l—l—x.\* )

Wher.| equal volumes of 4 and B are mixed, both the
solutions get doubly diluted, hence their individual

contribution towards the conductivity ot the mixture will be
LY LY \ s s
= and T’ respectively and the conductivity of the mixture

will be%(nl +X3).

. R i ol e i |

. For the mixture : 5(\. +\,)-R;x.\~ ()
(R is the resistance of mixture)

From Egs. (1), (2) and (3),
R = 66.67 ohm
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10.

11.

12.

13.

Let tﬁe volume of the vessel be V litre

Equivalent of NaCl = % = % =8.547
Let 8.547 eq. of NaCl be present in ¥ litre
N =8547

vV

The conductivity of the NaCl solution (only due to presence
of Na* and CI~ ions)

K, =310x107° -2.56x107°

Kk, =054x107°S cm™

Aunact = 0.54x107 x 1000xV
Ne 8.547

Since, the vessel is big, the resulting solution may be
supposed to be dilute.
: Amnaar = Ay

0.54x1075 x1000XV _ 49
gsa7 - 199

V =2372.5%10? litre
=2372.5x10? litre

=

0.50
Cell tant = —2° =
ell constan 1.50
Equivalent conductivity
Volume (cc) containing 1 eq.

_971x01 _ -1
000 0.00971 Scm
* Conductance = Conductivity/Cell constant

000971
= 0007715 =0.0291
13 02913 S

++ Conductivity =

. _ 1
Resistance = 002913 ohm

Potential difference (by Ohm’s law)
Resistance (ohm)

=3 ___-0.1456 ampere
1/002913

At ciicoon =M+ + Aoy coo-
=315+35=350S cm? eq.”'

Now givenk =4.1x107 S cm™ for 0.001 N CH; COOH

5 1000 _ -5 ., 1000
Therefore, A, -xxT-MxlO ><——0.001

.. Current in ampere =

=41Scm? eq.'l
Now, degree of dissociation ‘o’ = A _ 41
e A, 350

o=0.117 or 11.7%
For 0.001 M CH;COOH ‘
Ay (A‘,q_ =558 cm%eq.”! ]

0= ° 2, -1
Ao A%, =3878S cm®eq.
55
=== 4.29
o 387 142 or 14.2%
2 2
Since, * o Ca? _ 0001x(0142)

-0 1-0142

15.

16.

17.

Numerical Chemistry

K, =2.35x107°
2 0.1xa? g
~Now again K, =%=—I_T=2.35x10 3

and assumel-o=1

- g0y =0.015 or 1.5%
o ~ologe REY

Neqaizs0as =7 M = Msor

%x189+%x 160 =143 S cm?eq.”

A’MAlz(SOo; =6X Aeeq_ Al3(S04)3 = 6x143
=858 S cm? mol ™!

+7_A

Also,

or  Alyais0g; =V+Ay ;oj‘
=2x189+3x160= 858 S cm?mol !

According to Kohlrausch law

A'yctcoon = Mgy coo- A4+
Given, from Kohlrausch law
Ay cicoona = 91:6= Ay o5+, (1)
Aot =4250=A0 s +A - .(2)
Aty naar =1281=A% 4 +A0, .(3)

Adding Egs. (1) and (2) and then subtracting Eq. (3),

Atnicoon = Ay o0+ My+ = Mencoonat Aua —Aa
=91.6+425.0-128.1

or Al ciscoon =388.5S cm’eq”!

A
Also, a=—t
Azq.
0001= Deo
3885
Ao =0.3885S cm?eq.™
AyBaon), = A2 +2hy, - =52328 (1)
Nypaci, = ”mu +21.::|_ =280.00 ..(2)
Ny = 7~°NH: +A,- =12980 E))
Multiply Eq. (3) by two and subtract from Eq. (2)
Mpaze =2\ =280-2x1298 (4
}\-oBub - 2A'°NH: =2040 . .(5)
Now subtract Eq. (5) from Eq. (1)
23\-N": +2A-2)H- =502.88
° o N 502.88
Mz Frou- =Aunion = 3

=251.44 S cm*mol ™!
Suppose water contains N mol/litre or N eq./litre of H* ions
or OH™ ions.
Eq. of H' =Eq. of H,0
1000

.. Eq. conductivity of water = Conductivity X N
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18.

19,

= 58x107% x 1000
N

Since, water dissociates feebly, ie, water may be
considered to be a dilute solution of H* and OH™ iors.
A,q H0 = = A:q H0 = )\.ono +XI)H_
58x1078 x ‘°°° =350+198= 548

N =1.058x107"
- [H"]=[OH ]=1.058x 10"’
For the equilibrium, H,0+==H"+O0H"
Equilibrium constant (K )= [HUL[%
or K, =Kx[H,0]=[H"][OH"]
=1.058x1077 x1.058x 10~

=1.119x10™"
14
K= —UI{("O] = L1ox107H X0 =210 mol /litre
2 o
[[HZO] - % =555 mol/ litre]
Alternate solution
Molarity of water is 55.6 mol litre™'. Also for the
dissociation
Hzo\—_—XH**‘OH_; MH;():NHzO
-~ Equivalent conductivity of water = 5.8 1078 x %02
AlSO, A’m H20 = A.qu, + X.OH'
=350.0+198.0= 548
A0 _ 5.8x107° %1000 _ | 9,109
Now, OH0 = & = 48
Aeq. H,0 55.6x5
Also for H,0—=H" +OH"
k. =C0-C&_cq? =556%(1.9%107)
“ - Cc(l-a)
=2.0x10""* mol litre™
Transport no. f,- = 0.505
-1 .~ t.. =1-0.505=0.495
tee Hig-=1 Sty

Also we have, . .
Ionic conductance Al + = Aka Xty+
=130x0.495=64.35

AL =“°¢ xF

Also, K

64.35
» Limiting ionic mobility (u +)= m

=6.67x107 cm 2sec” 1yolt™

Given, ';\."“. =543
x =655
A'eg. a1 ")‘ x +)‘

_543+655—ll985cm cq

20.

21.

22,
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1000
We also have, Agy =xxV= xx——
(2 Agg =N for spanngly soluble salts)
119.8:1.12x10’6x‘%’°—°

_ 1123107 e
N="Tlog

= 1.12x ]0-3 x 143.5 g/litre
S=" o8 g/l

S=1.34x107 g/ litre

Note: In case of sparingly soluble salts A, = A®, since solubility
is very low and electrolyte is assumed to be 100% ionised
at normal conditions. )

The complex forming saturated solutiot_x is ssumed to be

100% ionised, i.e., the condition at infinite dilution. Thus,_

For, Co,[Fe(CN)g]A’y =2X ACO_ + A%

=2x86+444=616S cm’mol

K complex =Kol ~K R0 =2.06x10° -0.41x10°
=1.65x10° Scm™

IfC ), is molarity then

Also,

1000
A), \X-CT
-8
616= 1:65x10 x 1000
Cun

C =2.68x107¢ mol / litre
Co,[Fe(CN)g] == 2Co‘*+[Fe(CMS]

Ko =45 24x(2. tss><1o*‘)3
=7.699%x107"

The size of ions is Li* <Na’<K" <Rb™ < Cx7, thus
smallest ion should move more rapidly, however ionic
mobility shows the reverse trend because smaller jons are
more easily hydrated and thus hydrated ion size for these
jons is Li'(ag.)>Na'(ag.)> K" (aq.)>Rb" (ag.)

> Cs" (aq. ) Thus, ionic mobility of Li* (ag. ) is mintmum,

AL =T7382

Tonic mobility, u, =—K— = JAS2
& F 96300

—-7619\(10"Lm se™! mn Bt
Potential gradient applied =

Speed of K*

=Q6wltem™

=ionic molnhly X potential gradient
=7619%10™ X Q6 cmsee™
=45714x10 e see™
» Distance travelled by K" in 2 hours

= 48714 X 2X 60X 60X 10~ = 3,292 em

23. For monovalent clectrolytes

Equivalent conductance = Mul-\r conductance

Given, A'yagno, =1160.5= 4 e *k'““‘ <)



Nuneer = 103w AL +Ay w()
AN M NN, * 1082 % )“Na' + A‘N\\\ ()

Auagt = (DH Q)= ()= 116,54 110.3-108.2

= 1206 8 em? ol !
For sparingly soluble salt A , = A"y,
Avagr = 1216 S cnfnole ™!
NOW, N pgcte wany ® 240X 10 °S e

Ny = L16X10 °8 e

N Nagt -(2_4()_4“0))”0 "Scm"
= 24%10 “S ¢|“‘|
Thereture, Ay =xX 10\(')0
{

121,6=1.24x10°° x_u:(!m
‘

1L.24x10™
MaN= :’\ll(: mol/ litre
2 L2axio?
121.6

Solubility of AgCl= 146310~ g litre™
24, A KCl=xx %

d

1000
0.02

X =276x10"

< = i
Xxa Cxa

X 1435 /litre

138=xx

Also,
2.76% 0“:.1.)(_" (('_—l_—_l_)
= 3 85 a R 85

Cell constant 5 =0.2346 cm™'

Cpootwaer = ——— = 1.087x107's

92x10°
(Note: Conductivity is an additive property but not resistance.)
1 -4
C aq.)= =1316x10" S
T

CN:CI = CN&CJ (@) "Cpml water
=[1.316-1.087]x 107 =2.29x10°

—_ =Cx;’ =229%10 x0.2346

=5837x10°S em™
A.Nl('l =X X%—o
___500 _855
(A, T 585 XV(,) v )
V is volume of water = volume of solution

IOOOXV(I)

- -6
126.5=5.37x107" x 355

Vay =2.01x 10°litre

25,

26

27,

Numerical Chemistry

Nopigo = My A0,

= 349.84198.5 = 548.3 S cmlcq,!

Now, Ao = A, for wator
Ay = 548.3S em?eq.”!
1000
Also, Aoy =Ky X——
50 " PR

548.3= 3:51¢10° X 1000
' N

o N =1,005%10"¢q. litre™

or (0" ]=[OH )= 1005x1077

K, =[H")J[OH )=[1.005x1077]
K, =101x10™"

Fall of concentration around anode = 0.0005124 eq.
Mass of copper deposited in coulometer = 0.03879 g
~ Equivalent of copper deposited in coulometer

= 003879 _ 4 001219¢q.
31.8

qu transport no. ¢ rg*
No. of equivalent of Ag* ion lost in anode
" No. of equivalent of Cu?* deposited in coulometer
or total fall in concentration of solution

For water

_ 0.0005124
0.001219
L =0.4303
Also, rAs. +1N03 =1

oy = 1-0.4303 =0.5697

After electrolysis :
.+ 20.09 g of anodic solution contained 0.06227 g of AgNO;
~.Mass of water in solution = 20.09- 0.06227 = 20.02773g
Thus, 20.02773 g H,Ohas 0.06227 g AgNO,

= 006227 oq. AgNO,

=0.0003664 equivalent AgNO, or Ag*
Before electrolysis :
*+ 10.0 g of solution contained 0.01788 g of AgNO;
. Mass of water in solution = 10— 001788 = 998212g

Thus, 9.98212 g water has = 0.01788 g AgNO,

_ 001788
170 ¢ AgNO;

. 001788 2002773
2002773 g water has = 201788% 2002773 . ».no
gwaterhas == ooga1y o ANOs

=0.0002111 equivalent of AgNO; or Ag"
Thus, increase in concentration of Ag* during electrolysis
=0.0003664 — 0.0002111 = 0.0001553 eq.

Also, mass of Cu deposited in coulometer
=0.009479 g
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~ Eq. of Cu deposited in coulometer = —.___0‘010;)479

& Eq. of Cu deposited or actual increase around anodic
solution = 0.0002982 ¢q.

(Sinee, equal equivalents are discharged at either electrode)
Since, Ag* has migrated from anode, which brings o full in
concentration around anode but due to attacked electrodes,
(e, Ag in AgNO,), apparent increase is noticed.

Thus, fall in concentration of Ag* around anode

= Actual increase which would have oceur around anode

= Apparentincrease in Ag ' around anode
=0.0002982 - 0.0001553
=0.0001429 equivalent of Ag*
< Transport no. of 7, ,
Eq. of Ag *lost in anodic cell
Eq. of Cu?"deposited in coulometer
_ 00001429
00002982

Tt = 0.4792

Now, t

Agt + 'Nos =1
oy = 1-04792=0.5208
+._1LAC
28. Transport no. of H ions = 10000
lis length of migration = 7.50 cm
A is area of cross-section = 1,24 cm?
C is concentration of solution=0.1N .
Qs charge passed = Equivalent of Ag deposited

P —

601
= Q-Tli%?—-‘) Paradny (Q = %)
F I 7.5%1.24%0.1x 108 _ o g3y
" " 0.1209% 1000
NOW, l"‘ +’”_ =
ty- =1-0.8308 =0.1692
29. Solubility of AgBr in presence of 107 mole of AgNO;
solution

K yp Agise =[Ag")(Br"]
1210 =[S +107]x§
S =3x10"M
(Ag*1=[3%107 4107 ]=4x107 M
[Br]=3x10"M
[NO3]=1x10"M

_ A XM
K ="T000
A inSm?mol™ =Ax10*S cm*mol™')
« . =6x107 x10* x4x107
At 1000
=24x%107S cm™
-3 4 <7
KB'=8xI0 xllé)oox:ixlo =24%10S cm™
-3 4 -7
KN0_=7><10 l):)})(()) X 10 =7%10°S em™
3

Kol =K o0 +Kp o +K 0
=24x10"° +24x107 +7% 107
=55x107Sem™ =55x10~"S m™!

In the unit of 1x 107 S m™, the conductivity is 55.

@ SINGLE INTEGER ANSWER PROBLEMS ®

1. The conductance of a 0.0015 M aqueous solutior} of a
weak monobasic acid was deter.m.lned by using a
conductivity cell consisting of platxm.zed Pt CleCtl:OdeS.
The distance between the electrodes is 120 cm with an
area of cross-section of 1 cm?. The conductance of this

solution was found to be 5x10™7 S. The pH of the
solution is 4. The value of limiting molar conductivity
(A% ) of this weak monobasic acid in aqueous solution
is Z x10%S cm ™' mol ™. The value of Z is:

[JEE (Main) 2017]

N - TmEa .

L. Six
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E aE a
FE @AF =
1. The resistance of 0.05 N solution of an electrolyte 4, B,

8.

was found to be 210 ohm at 300 K. If cell constant is
0.88 cm ™', the molar conductivity is in S m>mol™" is :
(2) 83.81% (a +b) (b)83.81x (a +b)x10™*
(c) 83.81x(a-b) (d)83.81x (a-b)x10~*

. If Ay of a solution is 419%107*S m?mol™' for an

electrolyte K,SO, at 300 K. The resistance offered by
the solution with cell constant 0.88 m™" is 210 ohm, the
molarity of K,SO, solution is :

(@) 1x10™* M (b)0.02 M

(c) 0.05 M (d) 0.03 M

- The molar conductivity of LiNO; at infinite dilution is

10°S cm2mol ™. 1f 0.02 M solution shows conductance
0158 ohm ™ using cell of cell constant 1 cm™'. The
concentration of Li* ion in g litre ™ is :

(a) 0.01106 (b) 0.1106

(c) 11.06 (d) 0.2212

. One needs some experimental data to determine

Ao, Which value is also needed in addition of
Aoy and A c0,?
(@) AN
(©) Akar

(b) AuKNO;
(d) ANayc04

. The transport number of Ag* in AgNO; is 0.4 and of

NO3 in KNO; is 0.4. The ratio of transport number of
NOj in AgNO; and KNO; is:

@1 (®) 1.5
(c) 2.0 )25

. The absolute velocity of Ag* and NOj are5.7 x107 and

6.9x10™ cm sec™' respectively. Assuming complete
dissociation of AgNO3, calculate the molar conductivity
of AgNOj at infinite dilution:

(a) 121.59 Scm?mol™  (b) 141.59 S cm*mol ™

(c) 131.59S cm2mol ™! (d) none of these

. The conductivity of 20 mL of 0.2 N NaOH solution is a

Scm™'. If 10 mL of 0.4 N HCI solution is added to this
solution, the conductivity decreases by & S cm™'. The
resultant solution has equivalent conductivity in S cm?

eyl is:

-b)x30
Wa—b (b,(a_;‘_
- 4 - 4

© (a b);(}xlo @ (a ;J)X

Molar conductivity of AgNO;3, HCl and HNO; at infinite
dilution are a,b,c Scm? mol™ respectively. If the

conductivity of saturated AgCl solutionis ZS cm ™', then
K, of AgCl will be :

OBJECTIVE PROBLEMS (One Answer Correct) g

10.

11.

12.

13.

14.

15.

16

17

Numerical Chemistry

1000Z 1000 Z
L b
(“)a+b—c ( )[a+b-¢]

o[=5=] o5

Which of the following correctly represents the
cquivalent conductance of Al;(SO4); at infinite
dilution:

(a) 20750 +3M5

SO}' (b) 21:!" + A’:OZ"

- - P 14
©) A +A5or 16 @A +3 0507

The best conductor of electricity in 0.1M aqueous

solution :

(a) Boric acid (b) Sulphuric acid

(c) Acetic acid (d) Propionic acid

An increase in equivalent conductivity of strong

electrolytes with dilution is mainly due to :

(a) increase in ionic molility of ions

(b) 100% ionisation of electrolyte at normal dilution

(c) increase in both i.e., molility and ionisation

(d) increase in number of ions

The molar conductivity of 1M HCI is greater than

1 M NaCl at a particular temperature. This is due to :

(a) molar mass of HCI < molar mass of NaCl

(b) ionic mobility of H* > jonic mobility of Na*

(c) HCl being an acid has lower pH

(d) degree of ionisation of HCI > degree of ionisation of
NaCl

SI'Unit of ionic mobility is :

(a) m?volt 'sec™! (b) cm2volt 'sec™

(c) cm volt 'sec™ (d) cm?volt 'sec™

Molten sodium chleride conducts electricity due to the

presence of :

(a) Free electrons

(b) Free ions

(c) Free molecules

(d) Atoms of sodium and chlorine

Which of the following is always an additive property :

(a) Conductance (b) Resistance

(c) Surface tension (d) Viscosity

Which of the following ion has exceptionally higher

values of A, :

(a) H' oK'

(¢} NH3 (d) NH3

At infinite dilution the solution of CH;COOH does not

contain ;

(a) H*

(c) CH3COOH

1 1

(b) CH,CO0™
(d) None of these
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18. Select the correct statement :
(@) A” of strong electrolytes can be obtained only by
Kohlrausch’s law
(b) Mobility of ions depends only on nature of ions
(c) Speed of ions depends only on nature of ion

(d) Conductance of solution decreases with increase in
temperature

19. The molar conductivity of NaCl, KCl and K ,SO, at 25°C
and infinite dilution are 126.45, 149.84, 306.60

20.

603

SemZmol™ respectively. If X,,. at 25°C is 50.11
Sem?mol ™, what is A, (in'S cm”mol™) at 25°C.
4

(a) 159.6 (b) 209.77

(c) 259.82 (d) 359.82

Ionic mobility of which of the following alkali metal ions
is lowest when aqueous solution of their salts are put
under an electric field?
(a) Na

(c) Rb

(b)K
(d)Li

- I I SOLUTIONS (One Answer Correct) " .

1. d) Ay = xx—(CMmmol/htre) (x Cx— )
=().88x10

1000 -6
210 x10

005
a-b
=8381xaxbx10*Sm?mol™

X—

2. (a)

1
Ay =xx=
X c

(where, cin molm™ andx inohm™ m™)

104 =088, 1
ALk 210 xc

C=0lmolm™
C=1x10"*M
3 () A, =EX1000
_ 0.158x1000
0.02

=7900 S cm*mol ™

Also,

[Li*]= co.=0.02x0.079=1.58X 102

wye =1.58x 1073 x 7=0.01106 g/litre

4. (b) A‘HzCzO; = 2A‘H‘ +A2:pz,_

= 200y — Akacos ~ ZAKnos
5. (b) fy; in Ag* =1-04=06
oyinK" =04
Inos mAg 06y
o3 inKk* 04
6. (@ Ao =57x107x96500 (A

o = it 00
ANOS_6.9><10 x 965

°=y°x F)

A’MA(NO) = A'.Ag‘ + A‘NO}
= (57%107 +6.9%107* )x 96500
=121.59 S cm® mol ™!
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19. (a) AnNayso, = ZA.NaCl +A.KzSOa ‘ZA.KCI

=2 x126.45+306.60 — 2 x 149.84
=259.82

= AaN.zso4 —2XA .

=259.82 -2 x50.11
=159.6 S cm?mol ™!

2
SO 4

A

7.

9.
10.

11.

13.

14.
15.
16.

18.

(© NaOH + HClI — NaCl + H,0
20x02 10x04
= = 0 0
0 0 4 4
[NaCl)= 3=
30
1000 _ (a—b)x1000x30
Aq. =K XT‘ ———4
("4”)x 3x10*S cm?eq ™!
(b) A.Ag,.\'o; = A'Ag' +A;.0§ =
Aha =Ay- +AG- =b
Alvo, =AY+ +A°NO§ =
Also,  Axaq =A' ~ +A5- =(a+b-c)
1000
Also, A =KX—+
0 agQl =KX=
(a+b-c)=2zx100
M
o 1000Z
(a+b-c)
2
Now, ,,,=[Ag’1[cr1=M2=[’°°°z]
a+b-c
(d) Follow Kohlrausch law
(b) H,SO; is strong electrolyte and furnishes maximum
no. of ions.
(a) Ionic mobility increases with dilution
- (b) Tonic mobility of H'is maximum because of lightest
ion
() Ionic mobility =—>peedofion  _ mxm
Potential gradient secx volt
(b) NaClgey —> Na* +CI”
(@) Cotion = C:lecmﬂym +C e
(a) Due to smallest size
. (c) Atinfinite dilutiona =1
CH;COOH — CH,;CO0™ +H*
(b) Mobility is speed of ion under unit potential gradient.
Numerical Chemistry
20. (d) Enthalpy of hydration of Li* is maximum among

given species.
Size of ion :

Size of hydrated ion :

rLi+ <er+ <rK L) Y

Rb

Ri* (ag) > Na* (ag) > 'K* (ag) ~ "Rb* (ag)
Thus, ionic mobility will be minimum for Li;q.
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— ,7;....‘~-v N Y S 2 N 3 eyt e oy e g e = :
preT ® PREVIOUS YEARS PROBLEMS ©
1. The correct order of equivalent conductivity at infinite 4. The equivalent conductance of NaCl at concc‘mratmﬁr;h c
dilution of LiCl, NaCl and KCl i : (IIT 2001) and at infinite dilution are Ac and A.. fc’fr’c?"""’? dan
(a) LiCl > NaCl > KCl (b) KC1> NaCl > LiCl correct relationship bctwecr’l ?»c and A, is given as:
(c) NaCI>KCI>LiCl  (d) LiCl > KCl > NaCl (where the constant B is positive)  [JEE (Main) 2014]
2. AgNOj(,) Wwas added to an aqueous KCl solution (@) Ac =A.. +(B)C ® Ac =P —(Bﬁg
gradually and the conductivity of the solution was ©Ac=2a- BWC  @hc= ;“,' bt
measused. The plots of conductance A vs volume of 5. The qualitative sketches I, I and III given below show
AgNO3(g) is: (11T 2011) the variation of surface tension with molar concentration

of three different aqueous solution of KCI, CH;OH and

\/ - CH;(CH,);;0SO3Na* at room temperature. The
®): 4 B & correct assignment of the sketches is:
N - [JEE (Advanced) I12016]
v v o
8 I 8 Il £ 1
© AN (d) £ < g
3 3 £
v v :5, ; E @ =
3. Resistance of 0.2 M solution of an electrolyte is 50 Q. Concentration Concentration Concentration
The specific conductance of the solution is 1.4 Sm™. g
The resistance of 0.5 M solution of the same electrolyte is (a) I: KCI; 11 : CH;0H ; Il : CH3 (CH;),; OSO3Na
280 Q. The molar conductivity of 0.5 M solution of the (b) 1:CH;(CH,),;0S03Na*; I : CH;0H; III : KC1
electrolyte inSm? mol™ is: JEE (Main) 2014] (¢) 1 KCI; II : CHs (CH, );; OSO3Na*; III : CH;0H
(@) 5x10 (b) 5107 () 1 : CH;OH: I : KCI; I : CH; (CH; ), 0SO3Na*
(c) 5x10° (d)5x10

.l I SOLUTIONS (Previous Year Problems) I I .
)

. is the size of hydrated ion (Li%, >Naj, >Kg, micellization. Those like alcohol (e.g., —CH;OH,
1. (b) More 1.s € siz y ag ag. > Reag C,H;sOH) lower the surface tension slightly due to
lesser is conductance.

their lower dielectric constant and the mixture
3 +
2. (d) Initial conductance (A)of solution was due to K, and produced acquires lower dielectric constant than

ClZ,. On addition of AgNOs,,), the reaction occurs water. Dielgctric constant is directly proportional to

AgNO3(gg) +KCl(ag — AgCl+ lC'N.03(’,q) sl “or

Axa =Axno, till complete precipitation gl Soluble inorganic i it i iqui

/ N0Y rthier addition of AGNOs. ganic impurities present in bulk of a liquid

increases with such as KCI slightly increase the surface tension of
3. @ x =le-x % water. Usually ionic solute furnish ions and the

solutio_n of ions give rise to increase in molecular
attraction leading to slight increase in surface tension.
Addition of H,0 to CH;OH decreases the interaction

For given 0.2 M electrolyte solutilon
x=14Sm™ =14x107 Scm™

L - -2 = among molecules
s ==14%107" x50 cm o 2 .
For 0.5 M electrolyte solution
A _xx1000_ 11,1000 - o H
"~ cC R"a C bonding is weaker than H—O—H---H—O.
1, 14107 x50x1000 _ 5 g crymol ! : I
- 0.5 .
= i f(ol 0~ Sm*mol™ A decrease in molecular attraction leads to decrease in

surface tension (remember H—OH—CH;OH shows

4. (c) This is called onsanger’s equation. positive deviation from Raoult’s law).

5. (c) Substance like detergents [CH;(CH, )1 OSO3Na*]
decreases the surface tension sharply due to
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2,

6.

Which one is correct statement?
(@) Conductance is an additive property
(1) Conductance order
Lifae < Ny < K(',,‘,‘) < Rh(m[.)
(¢) Molar conductivity of NHy in liquid NHy is higher
than in H,0

(d) At infinite dilution all the interionic attractions
vanishes

Which relations are correct about conductunces?

: CAY
W& = TR

A, o
o= -K‘— for strong clectrolytes

(c) A.M Ayhy = Y l\n'{. +Y /\.”,

1000
A X X ———
WAy =x M

Select the correct statements ;
(@) A’y for weak electrolytes depends upon degree of

dissociation of electrolyte, ionic mobility and nature
of ion

(b) A’y for strong clectrolytes depends. upon ionic
mobility and nature of ion

(¢) The SLunit of A 5 isS m? mol™

@) 1Sm?mol™ =1%10* S cm? mol™!

A graph plotted for log (¢ =1) vs.log A ,,, where i is van't

HofY factor of given uni-univalent electrolyte having
molar conductance A, at dilution v, then which are
correct?

(a) Slope ==log A°; intercept =~1

(b) Slope =1; intercept = —log A’y

(c) Slope =1; intercept = log A’y

(d) Slope =log A®y, ; intercept =+1

A’y and A% arc molar and equivalent conductivity at
infinite dilution and A° is ionic conductance at infinite
dilution, then for potash alum:

(@) A’y =2XA% . +2XA

A +4x A'SO}’

(b) Ay = % XA’y

o _1 a0 | T 1 ae
(c) A% =-‘-‘-ka. +zka,. +§ x}\m{
(d) A'M = ;‘.K' + A'.Al" + A’;O}'
An ion travels 0.4 cm in | minute under the influence
of 2 volt potential difference when electrodes are 3
cm apart, Which one are correct?

OBJECTIVE PROBLEMS (More Than One Answer Correct)

11,

12,

13.

—
>

. The term infinite dilution refers for : |

Numerical Chemisz,y

(a) Speed of ion =6.67 %107 cms™

(b) Tonic mobility =1x107% m2volt 'sec™!
(c) lonic mobility =1.0 X107 cm2volt 'sec™!
(d) Tonic mobility = 444 x 10> cm 2volt 'sec™!

. The increase in ionic mobility of strong electrolyteg

with dilution is due to :

(u) Increase in degree of dissociation
(b) Increase in number of ions

(c) Relaxation or Assymetric effect
(d) Solution or Electrophoretic effect

The formula, o = %— does not hold good for :

(a) CH3;NH, (b) H,S04

(c) HCIO4 (d) NH,Cl1

In a solution of NH4OH, at infinite dilution, which are
present :
(a) NH,OH
(c) OH™

(b) NH
(d) None of these

i
1

(a) All interionic effect disappears

(b) Weak clectolytes are 100% dissociated

(c) The Kohlrausch law becomes valid for weak and |
strong electrolytes both I

(d) Ionic mobility becomes constant f

Which are correct for super conductors ? [

(a) possess zero resistivity :

(b) possess infinite conductivity '

(c) Metals and their alloys at 0 to 15 K

(d) Ceramic materials and mixed oxides at 0 to 150 K

Which one is incorrect ?

(@) 1J=INxIm

(b) 1) =1 volt-coulomb

() 1 J=1wattx 1 sec

(d) 1J=1volt x 1 ampere x 1 sec

Molar conductivity of NH} and NH; are usually higher

in liquid NH; than in water due to :

(a) Grothus conductance

(b) Auto protolysis of solvent

(c) Higher dielectric constant of NH,

(d) High conducting nature of NH 3

Wiiich of the following will increase the conductivity of

solution ;

(0) Temperature

(b) Diclectric constant of solvent

(c) Decrease in viscosity of solvent

(d) Decrease in solvation of ion

|
|
|
|
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- " SOLUTIONS (More Than One Answer Correct) "-

=04 _667x10 cmsec™;
Speed 0

1. (a,b.cd) (@) Cr = ZC; +Cryuer 6. (ab)
() Due to more hydration of small cation and thus size =6.67x10 msec™
increase and conductance decreases, Speed

(¢) Due to grothus conductance. Conductance of NH in

Ionic mobility = Tor ol gradient

g _ 6.67x107° x3x107
2. (acd) o= iy for weak electrolytes. - 2
- =1x10"5m?volt ! sec™*
»ohed '?‘l‘e:e s 7. (c,d) Follow Debye-Huckel theory of strong electrolytes
-0 as n-1 n=2fordp 8. (a) The formula is valid for weak electrolytes
Ay _i-1 i—1= A, 9. (b,c) At infinite dilution weak electrolyte is completely
ANy T T T ANy dissociated
° 10. (a,b,c,d) Allare facts
or kg (-0)=logih,~logibus 11. (a,b,c,d) These are facts.
Lmmxtie 12. (a,b,c,d) —do-
5. (a,b,c) Follow. text of Kohlrausch law. 13. (ab)—do
14. (a,b,c,d) —do-
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COMPREHENSION BASED PROBLEMS

Comprehension 1 : Electrolytes that are known as
weak electrolytes on the basis of very strong dependence of
conductance on concentration give quite constant
concentration independent values of dissociation constant
(K, ) calculated from degree of dissociation (ct) values from
measured conductances or from colligative properties. The
partial dissociation appears to be a major factor in determining
the properties of weak electrolytes and the degree of
dissociation for weak electrolyte at dilution v is given by

131

(c) is obtained by extrapolation of A vse curves to
zero concentration for all electrolytes

Ay for strong electrolytes

o

The van’t Hoff factor for weak electrolyte 4.B,, if

(n=x+ y)can be given as:
(@)i=1-a+xa+ yo
(b) i =1+ (x + y) at infinite dilution

(d) is equal to

A : A,
a=-5 ~. The strong electrolytes on the otherhand do not obey ©i=(n-1) =+l
this relation and the variation of molar conductivity for strong (d) either of these ' N
electrolytes is given by A, = A ., — bc"2. [4] The graph plotted for log (1. —1) vs. log A,, where i 1_\
2 ) van’t Hoff factor for uni-univalent electrolyte and A, is
[1] The slope of the graph —————vs5.~, if A, and its molar conductivity at concentration ¢ does not show
A.(A-Ay) e . the following characteristics:
A .. are molar conductivity of weak electrolyte having (a) straight line
dissociation constant K, at concentration ¢ and zero (b) slope equal to unity
respectively is: (c) intercept equal to log A ..
(a) concave downwards (d) intercept equal to —log A .,
(b) concave upwards [S] Which statement is wrong about the variation of molar

(c) straight line with intercept X,
(d) straight line with slope X,
The numerical value of A, :
(a) is dependent of nature of ion
(b) is called molar conductivity

12]

conductivity with dilution for a given electrolyte?

(a) Depends upon ijonic mobility and degree of
dissociation of all electrolytes

(b) Depends upon ionic mobility and degree of
dissociation of weak electrolytes

(c) Depends upon ionic mobility for strong electrolytes

(d) Depends upon the nature of ion furnished by
electrolytes on dissolution
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n @

or —_—

2] (@) A. depends on nature of ion.
[3] (d) Al are correct.
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or

[l © -

i=l-a+x0+ yo
i—1 i—l

G=Gr-1 -1

log (i—-1)=log A, —log A.
slope = 1 and intercept =—log A .,

[5] (a) For strong electrolytes, ‘.’ has no effecton A 5, .

Numerical Chemisrry

In each sub question given below a statement (S) and
explanation (E) is given. Choose the correct answers
from.the codes (a), (b), (c) and (d) given for each
question:

(@) Sis correct but E is wrong

(b) S is wrong but E is correct E:

(c) BothSandE are correct and E is correct explanation of S
(d) Both S and E are correct but E is not correct explanation

of S 5.8:

1. S: A graph plotted between A ,vs.c''? gives a straight

line with slope equal to — 4 and intercept equal to E

A..

E : The value of 4 for a given solvent and temperature 6. S
depends upon the nature of electrolyte, i.e., charge :
on cation or anion furnished by electrolyte on

issolution.
dissolution §

: Conductivity of weak electrolytic solution
decreases with dilution whereas equivalent
conductivity, molar conductivity increases with
dilution.

E : On dilution, the ionic mobility and number of ions

present in solution increases but number of ions per

mL decreases. - E

The A™ for all electrolytes can be obtained by
extrapolation of A ,; curves vs. ¥concentration to

zero concentration. 8. S:
E: A" for all electrolytes can be obtained by E:

Kohlrausch law.

: The ratio of speeds of cation and anions of an

electrolyte under same potential gradientis 2 : 3, the
fall in concentration around anodic and cathodic
solution will be in the ratio 1 : 1 during the passage
of current.

The number of ions discharged at either electrode
during electrolysis is independent of their relative
speed.

The conductance of ions during passage of current
through an electrolyte showing autoprotolysis are
abnormally higher.

: The ions obtained during autoprotolysis show

higher values due to Grotthus conductance.

: Conductance of a solution can be obtained by

designing the apparatus based on Wheatstone
bridge principle.

: Meter bridge used to detect the resistance of metal

wire can be used to read out the conductance of
solutions.

: The conductance measurement of an electrolytic

solution is made by using two conductivity cells
having different cell constants gives different values
of conductance.

: The conductances of solution obtained will be

different but conductivity of solution would be
same.
Speed of ions depends upon nature of ions only.

Mobility of ions depends upon mass, charge and
size of ions only.
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ANSWERS (Statement Explanation Problems)

611

' jon i for statement.

1. (d) Bothare facts. : 5 (0) Explaition ixcormess (oson: 0¢ 47 £D.C.. il
2. (c) Explanation is correct reason for statement. 6. (a) So;ne mod:ﬂcapon.;..f::c:fa;‘?.c. in place et?:., m;o =
3. (b) Acvs.s/Z curves give A™ values on extrapolation to zero m: if:::::; tl:'l clI)ge.

concentration fo.r stml?g electrolytes only.. ] 7. (d) Both are + The K is same in both cases because
4. (b) The number of ions discharged on opposite electrodes is number of ions per c.c. remains same.

independex}t of their relative speed, however fall in 8. (b) Speed of ions depends upon nature of ions and potential

concentration around any electrode depends upon the ok

speed of ion moving away from it. gradient.

612 Numerical Chemistr,
mmmm MATCHING TYPE PROBLEMS
OISR ! N

Typel: More Than One Match Are Possible (Q) KI(0.1M)+AgNO; Y(O.OLW) (2) Conductivity

1. List A List B X decreases and then
(&) Avsc" plots 1. A° for strong electrolyte ) does not changz much
h i - o (R) CH;COO+KOH (3) Conductivity
(B) Kohlrausch law 2. Hyperbolic graph X ¥ increases and then
3. Straight line graph doss not change mmch
4. A° for weak electrolyte (S) NaOH+HI (4) Conductivity does
2. An aqueous solution of X is added slowly to an aqueous X X not change much znd
solution of Y as shown in List A. The variation in then increases

conductivity of these reactions is given in List B. Match List

Codes
A with List B and select the correct using the code given P 0 R Ky
below the lists : [JEE (Advanced) I12013) @ 3 4 2 1
® (C:Hs )s N+ CH;COOH (1) Conductivity (© 2 3 4 1
x Y decreases and then d 3 2
increases a1 4

[ ——wmEm—

1. A-1,2,3; B-1,4 2.

s
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