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IT-JAM
CONDUCTANCE
Single Answer Type
l. The unit of molar conductivity is
(a) Q! ) Q'¢em™ (c) Q'em ™ mol™ (d) Q'em*mol™
2. The cell constant of a conductivity cell is defined as
kol _A 1
(a) A (b)K=IA (c) { (d) 4
Where ! = distance between electrodes and A = area of cross-section of each of the electrodes
3. Molar conductivity is defined as
K KV, Gl
@ Va (b) (c) () KF

Where k = conductivity, G = conductance, [ = distance between two electrodes and V,, = volume of
solution containing 1 mol of electrolyte

4, For a dilute solution of a strong clectrolyte, the variation of molar conductivity with concentration is
given by
{a) AM=.’\E +bec (b) ."\M=.f\;1 -bc (c) A;:ﬁM—bv{E (d) ﬂM=A;—bJ{_:

5. Which of the following ion is expected to have least value of molar conductivity at infinite dilution in
an aqueous solution?
(a) Na~ (b) K~ (¢) Rb~ (d) Cs*

in an aqueous solution?

6. Which of the following ion is expected to have highest value of n% 101 t infinite dilution

(2) Na~ (b) K* (c) H (
7. The degree of dissociation of a weak electrolyte is given b. \
w 2
o= % oA a-te gs £
(a) (b) Ac (c) A

8. Which of the following ion has highest molar conductivit olution?
(a)F (b) Cl (c) Br v
9. The equilibrium constant of acetic acid in an aqueous solution4

__CA K = CAZ - CA}l
(a) A" =Ag ) A"(A" =A¢) (o) A”+ A, (d |
10.  Molar conductivity of Fe,(SQ,), is given by
(a) Ay = A:;(Fe”}-i- A;(SO:‘;') (b) AF = AF (Fe*) +AG (S0)
() A = AL (Fe™ )+ IAZ(SO%) (d) A =245 (Fe™ ) +3A5(S07)
11.  Equivalent conductivity of Fe;(SO.), is related to molar conductivity by the expression
(a) A=Ay (b) Ag=Ayn (c) Ay =3Ay (d) Ay =Ny,

12.  Which of the following cxpressions is correct?
(a) Ay (NH,0H) = Aj, (NH,CD) + A}, (NaOH) — A}, (NaCl)
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(b) An (NH,OH) = A7, (NH,Cl)—~ A% (NaOH) + A, (NaCl)
(c) A% (NH,OH) = Af; (NH,CI) - A5, (NaOH) - Aj (NaCl)
(d) A% (NH,OH) = A}, (NH,CI) + A, (NaOH) + A, (NaCl)

13.  Ifx is the specific resistance of the electrolyte solution and y is he molarity of the solution, then Ay
is given by
1000x 1000y 1000 Xy
(a) ¥ (b) X (c) XY (d) 1000
14, When a conductance cell was filled with a 0.0025 M solution of K,S0,, its resistance was 326 . If
cell constant is 0.2281 em ', the specific conductance ( 'ecm ') of K,SO, solution is
(1) 4.997 x 10 (b) 5.997 x 10 (c) 6.997 x 10 (d)7.997 % 10*
15.  Equivalent conductance of 0.1 M HA (weak acid) solution is 105 cm’ equivalent'. The pH of HA
solution is
(a)1.3 (b) 1.7 (c)2.3 (d)3.7
16.  For HCI solution at 25°C, the equivalent conductivity at infinite dilution is 425 Q' cm’ eq'. The
specific conductance of a solution of HCl is 3.825 Q ' cm . If the apparent degree of dissociation is
90%, the normality of solution is
(1) 0.9 (b) 10.00 (c) 1.1 (dy1.2
17.  The conductance at infinite dilution follow the order
(a) Li* >Na*>K' (b) Na*>Li">K* (¢) K'>Li*>Na®' (d) K">Na">Li"
18.  The correct relation which depicts the Debye-Huckel Onsager Theory [or strong clectrolytes is
(8) A = A% —(AAT, -B)VC (b) Ay =A%~ AATAL - L |
(c) A=Ay —(AAG +B)VC (d) An=Ay _/v
19.  The unit of A in Debye-Huckel-Onsager equation for stro &\‘
(8) Q 'em’M "? ®) Q'em”M"? (c) Q'm’M, N
20.  Which of the following solutions will show the minimum mh%%
(a) 0.1 M NaCl solution (b) 0.1 M K( V
(c) 0.1 M TICI solution (d)o.1MM .
Multiple Answer Type
21.  Which of the following options are correct?
(a) The metallic conduction is due to the movement of electron$
(b) The electrolytic conduction is due to the movement of ions in e
(c) The metallic conduction increases with increase in temperature
(d) The electrolytic conduction decreases with increase in temperature
22.  The correct expressions between conc. mobility and molar conductivity are
AM=F_u Ay =FuZ, u=A“z' u= Ay
@  Z (b) ) F @ FzZ
23.  Which of the following are correct?

(a) Conductivity of a solution increases with dilution
(b) Molar conductivity of a solution increases with dilution
(c) Conductivity of a solution decreases with dilution
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24,

25.

26.

27.

28.

29,

30.

3l.

32.

(d) Molar conductivity of a solution decreases with dilution
‘Which of the following expressions are correct?

() NalAL(80,),1=6{AZ (AI)+A7(SOT))

(b) AalAL(50,),1=2A7 (AI")+3A7, (SO)

(c) AW(0,H,) =A% (Na,0,) +Aj (H,50,) - A} (Na,SO,)
(d) A (FeSO,) = Aj(Fe™)+ Ay (SO;")

Which of the following plots are correct

2 T wsu‘ong electrolyle

1 e

(2) C{mol dm *) —= (b) JC -
T for weak clectrolyte T K

_ _ for weak electrolyte

—M M
(c) C - (d) JC -
The correct expressions of molar conductivity are

A _K A _K Ay =KV, Ay =KC
@ = C ® " Ve © )
The correct expressions for dissociation constant of weak acid are

__Co’

@ (-0

K = CA,
(©) A"(A"=AL)
The correct expressions which explain the Debye-Huckel- tes are

(ﬂ.) AM = ﬁ:f -—(AA; -l-B]C
() Am =A% —(AAS +BIWC

The correct order of molar conductivities at infinite dilution ar€f
(a) Li"'<Na"<K" (b) K'<Na'<Li'" (¢) H" <Li" <Na

The correct expressions for equivalent conductance are
A, =Gl'/eq A=KV, A= v& A= GI*
(@ () © . @ Ve

Choose the correct statements

(2) In comparison to other cations, H* has highest value of molar conductivity in aqueous solution
(b) Among anions NH; has highest value of molar conductivity in liquor ammonia

(c) Among cations, H' has highest value of molar conductivity in all solutions

(d) Among anions, HO' has highest value of molar conductivity in all solutions.

Choose the correct options
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(a) Aq =20y for FeSO, solution (b) A =6Ay for FeSO, solution
(¢) M1 =My for AL(SO.), solution (d) Mo =60 for AL(SO,), solution
33.  Which of the following will have same value of molar conductivity and equivalent conductivity
(a) 0.1 M NaCl solution (b) 0.1 M Na,SO, solution
{c) 0.1 M KCl solution (d) 0.1 M MgCl, solution
34, 1f AWK =T735Q 'em'mol™ AL (AP")=189Q"em’mol™ anq AL (SO =160Q'em’mol ™
then
(a) A (K;S0,) =307Q "em*mol ™' (b) AL(K,S0,)=393.5Q 'em’mol '
(¢) M (AL(80,),)=858Q 'em’mol (d) Ay (Potash Alum) =165 S cm*mol '
35.  The unit of conductance is (are)
(a) Q (b) (c) Q'¢m™ d)s
36.  The unit of conductivity is(are)
(a) Q'em™ (b) € 'em’mol ! (c) Scm' (d) S cm’eq '
37, If AN(K*)=73.5Q em’mol A (AI") =189 Q 'em’mol™ 4ng A5 (SOIT) =160 Q'em’mol™
then
(a) A% (K,S0,)=153.5 Q'em’mol™ () A (AL(S0,),) =143 Q'cm’eq”
©) A%, (Potash Alum)=519.5 Q 'em’eq” (d) A (Potash Alum)=145.6 Q”cm’eq"

A, =6A

38.  For which ol the following « relation is correct?

(a) Potash Alum (b) AL(SO.), (c) Ki[Fe(CN),]

39.  Choose the correct statements %
(a) Conductance is an extensive property
(b) Specific conductance is an extensive property . .
(c) Molar conductivity is an extensive property

(d) Equivalent conductivity is an intensive property

40.  On dilution, the
(a) Specific conductance decreascs
(b) Specific conductance increase
(c) Molar conductivity of both weak electrolyte & strong el
(d) Molar conductivity of weak clectrolyte becomes more than

Numerical Answer Type

41.  The equivalent and molar conductance of 0.01 M solution of K.SO, Who® Specific conductance is
126 x 10° €)' cm ' are Q'em? eq ' and Q' cm® mol ! respectively.

42.  The conductivity of 0.1 M NaOH solution is 0.0221 Q' c¢m ', When an equal volume of 0.1 M HCI
is added, the conductivity decreases to 0.0056 Q' cm *. A further addition HCI solution, the volume
of which of which is equal to that of the first portion added, the conductivity increases to 0.017 Q'
em!. The Au(NaOH), Ay(NaCl) gpg Ay (HCD) are , and Q' cm'!
respectively.

43,  For the strong electrolytes NaOH, NaCl and BaCl,, the molar ionic conductances at infinite dilution
are 248 x 10+, 126.5 x 10+ and 280 x 10 * Sm’ mol . The value of x is
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44.  The specific conductance of a saturated solution of AgCl at 25°C aller sublracting the specific
conductance of water is 2.28 x 10 Sm *. The molar ionic conductance of Ag- and Cl ions are 73.3 x
10*and 65 x 10 4 Sm* mol '. The solubility of AgCl at 25°C is g/dm’,

45.  The ionic conductivities at infinitc dilution of O, K~ and Na* are 148.2, 50.1 and 73.5 ! cm? mol*
respectively. The molar and equivalent conductivities at infinite dilution of the salt KOOC. COONa
are Q'tem*mol ' and Q ! em’ eq ! respectively.

46.  The molar conductivity of NH,Cl at infinite dilution is 149.7 Q' cm® mol* and the ionic
conductivities of OH and Cl ions are 198 and 763 Q' cm? mol' respectively. The molar
conductivity of NH,OH at the dilution is Q'cm’ mol .

47. A conductivity cell whose cell constant is 2em ! is filled with 0.1 M acetic acid solution. Its resistance
is found to be 3765 Q. The degree of dissociation and equilibrium constant of acetic acid are

and respectively. Given that AR (H')=349.8Q"cm mol ™ and
Af(Ac*)=40.9Q "cm’mol
48.  The conductivity of a saturated solution of silver okalate is 4.5 % 10°Q 'em . Ifits K,,= 1.35 x 10 "

M, the molar conductivity of the saturated solution would be Q' cm® mol .
49.  The molar conductivity of 0.05 M of solution of an electrolyte is 200 2! em? mol '. The resistance
offered by a conductivity cell with cell constant (1/3 cm™) would be 9%

50. A conductivity cell whose cell constant is 3 cm ! is filled with 0.1 M solution of weak acids. Its
resistance is found to be 3000 Q. If A% =400Q !Cm:mﬂl_l, the degree of dissociation of weak acid is

oo

Answer Key & Solution v
1. D 2. A . .
3. B
K
A, =—
Where C = concentration of electrolyte
n
C=—
1
ol FIC
Whenn=1, Vi
k
= =kV
MoV -
4. D 5. A 6 C 7 A 8. D
9. B 10. D 11 D 12 A 13. C
14. C
15. C
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16.

17'
20,

21.
26.
31.
34.

3s.
36.
41.

42,

A
Ay 200
HA= H' +A
c . -
C-Ca Ca Ca
[Ilf]zcu = 0.1)(0.05 = 57‘(10.1
pl—[ = —!Dg{H?] = 2.3

B
‘Acq A, L
u:h—m =09 =E§ = qu =425%0.9Q 'cmZeq
o
1000x k
Aq = N
= (425%0.9Q 'em’eq ') = 1000 (3.825Q 'em ™)
‘ N
N =10
D 18. B 5 D
C

minimum in 0.1 M TICI solution

AB 22. BD 23. BC
AC 27. AD 28. BD
AB 32. BC 33. AC
ACD

Potash alum is K:SO.L " AI;(SOJ)J " 24]"[:0

On dilutions ions will be 2K*, 2Al* and 450/
B.,D

AC 37. B,D 38. B,D
63 and 1.26 % 10*
~1000<1.26x10 3

A =126Q 'cm*mol’
* 0.01

Ag= %’%}' =63Q 'em’eq™

221, 112 and 398

Ay (NaOH) = 1000xk _ 10003{1.0221

NaOH + HCl —» NaCl '

01M 01M
Vv v

=2210"em’mol™!

Lo will be

cnce
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01V 01V
- - 01V

2V 0.0
2V

AM(NELCI}=%§Ezll2ﬂ"mzmﬂ"

K, + Ko = 0017
Ay aM + Ay AMyq

1000 1000
AM{IICl)x(?) mzx(E

)
=0.017
1000 T

= A, (HCI) = 398Q 'em’mol !
43. 523
AL (Ba(OH),) = AL, (BaCl,) +2A%, (NaOH) — 2A7 (NaCl) =[(280x107*) +2(126.5%10 )]
=523x107* § m*mol™’
=(523%107x10")S cm’mol
=5235cm?mol ™ =5.23410*Sem*mol
4. 236x10°
A, (AgCl)=(73.3+65)x10™*S m’mol™ =0.01383 S m’mol ™ = 0 1“1& 2mol ™!
K=228x10"Sm'=2.28x10°Scm" é
A, = 1000xK _ \ _1000xK _ lut}oxz.zsxltiﬁs _1
M Ay 0.01383x10
lmol of AgCl =108+35.5=143.5¢g
B=1.648x10"x143.5g/L or g/dm’
=2.36x10"g dm™
45. 271.8and 135.9
A} (KOOC-COONa) = Af, (K" )+ AR (C,03 )+ AL (Na')
=50.1+148.2+73.5=271.8Q 'em’mol ™

=0.017

w Ay _ 2
A =T“—135.9Q cm’eq
46. 2714

AZ(NH,OH) = A% (NH,Cl) - A5(Cl) + AZ (HO)
= (149.7-76.3 +198)Q 'em’*mol ™

=271.4Q 'em*mol
47. 0.0136 and 1.84 x10*
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48.

49.

50,

1
= 1000%2 _ 5 442 'em?mol”
3675%0.1

aoh__ 5442
Ay (349.8+40.9)
_ Ca' _0.1(0.013)
T (l-w) (1-0.013)
300
Ag,C,0, = 2Ag'+C,0% K
2y ]

M

0.013

=1.84x107°

=4g’

1.35%10 "

= 5= ——
4

1000x1s _1000%4.5x10*
M 1.5x10™

11
) =1.5x10"'M

Ay = =300Q 'cm’mol !

3333
1000%<x
M= Rem
x M
1000x(1/3)
_—— =
Rx0.05

r - 1000x(1/3) _

= 200 =33.330Q
0.05%x200

0.025

1000xk 1000« x
M= " RaM
Where x = cell constant

=003 160 tem?mol
3000%0.1
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