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SYLLABUS : ElectroChemistry | : Electrolytes and Electrolysis, Faraday's lawof electrolysis, Conductors & Conductance

Max. Marks : 120

Time : 60 min.

GENERAL INSTRUCTIONS
The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/

bubble in the Response Grid provided on each page.

You have to evaluate your Response Grids youiself with the help of solution booklet.

Each correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not atéempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice
questions. Each question has 4 choices (a), (b), (¢) and (d),
out of which ONLY ONE choice is correct.

Q.1

Q.2

RESPONSE GRID

Which onc of the following metals couldnot be obtained
on electrolysis of aqueous solution of its salts?

(@) Ag (b) Mg

(c) Cu (d Cr

On thc clectrolysis of aqucous solution of sodium
sulphatc on cathode we get

(a) Na (b)y H,

(b) SO, (d) SO,

A solution of sodiwn sulphate in water is electrolysed
using inert electrodes. The products of the cathode and
anodc arc respectively

@ H,0, (b) O,,H,

() Oy Na (d) 0,,80,

The amount of ion discharged during electrolysis is not
dirccily proportional 1o

(a) Resistance

(b) Time

(c) Current

(d) Chemical equivalent of the ion
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Q.6

Q.3

Q.9

Q.10

Q.1

RESPONSE

The passage of current liberales H, at cathode and Cl, at
anode. The solution is

(a) Copper chloride in water (b) NaClin walcr

{C) st04 (d) water

Degree of ionisation of a solution depends upon

{a) Tcmperature

{b) Nauurc of the clecirolyte

{c) Naturc of the solvent

{d) None of these

Which of the following is not a non clcctrolyic?

{a) Acctic acid (b) Glucose

{c) Ethanol (d) Urca

When 9.65 coulombs of electricity is passed through a
solution of silver nitrate (atomic weight of Ag = 107.87
laking as 108) the amount of silver deposited is

(1) 10.8mg by 54mg

{c) 16.2mg @ 21.2mg

An apparatus used for the mcasurement of quantity of
clectricity is known as a

(a) Calorimetcr (b) Cathctomeler

{¢) Coulomecicr (d) Colorimcicr

On passing onc faraday of clcctricity through the
clectrolytic cells containing Ag®, Ni2* and Cr*3 ions
salution, the deposilcd Ag (Al wi. = 1 08), Ni (Al wl. =
59) and Cr (Atwl= 52) is

Ag Ni Cr
{a) 108 gm 295 gm 17.3 gm
{(b) 108 gm 59.0 gm 52.0 gm
{c) 108.0 gm 108.0 gm 108.0 gm
(d) 108 gm 117.5 gm 166.0 gm

The platinum clectirodes were immersed in a solution of
cupric sulphate and clcctric current is passcd through the
solution. After some time it was found that colour of
copper sulphatc disappcarcd with cvolution of gas at the
clecirode. The colourless solution contains

(a) Platinum sulphaic (b) Coppcr hydroxidc
{c) Copper sulphatc (d) Sulphuric acid

Q.12

Q.13

Q.14

Q.18

Q.16

Q.17

Q.18

In clectralysis of a fused salt, the weight of the deposit
on an electrode will not depend on

(a) Temperature ofthe bath

(b) Currcnt intcnsity

(c) Electrochemical equivalent of ions

(d) Timc for clectrolysis

Total charge on | molc of amonovalentmetal ion is cqual
1o

(@) 9.65x10* Coulomb  (b) 6.28x10!® Coulomb
(c) 1.6x10°'” Coulomb  (d) None of these
When 96500 coulomb of electricity is passed through a
copper sulphatesolution, the amount of copper depositcd
will be

(a) 0.25 mol (b) 0.50 mol

(c) 1.00 mol (d) 2.00 mol

In infinite dilutions, the equivalent conductances of Ba?*
and C!" are 127 and 76 ohm ! cm?eqvt!. The equivalent
conductivity of BaCl, at indefinitc dilution is

(a) 1015 (b) 139.5

(c) 203.5 (d) 2795

Conductivily (unit Sicmen's) is dirccily proportional (0
area of the vessel and the concentration of the solution
in it and is inversely proportional 1o the length of the
vessel then the unit of the constant of proportionality is
(a) Sm moi-! (b)  SmZmol"!

(¢) S~Zm? mol (d) $2mZmol-2
Conductivity of a strong clectrolyte

(a) Incrcascs on dilution

(b) Docs not change considcrably on dilution

(c) Decreases on dilution

(d) Decpends on density

Givenl/ a= 0.5 cm™! | R =50 ohm, N = 1.0. The cquivalent
conductancc of the electrolytic ccll is

(a) 10 obm ! cm? (gm eq)"!

(b) 20ohm™ ar? (gm eq) !

(c) 300 ohm~! cm? (gmeq) !

(d) 100 obm™" ctn? (groog)
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Q.19 Which onc isnot a conductor ol clectricity?

(a) NaCl (aqueous) {b) NaCl (solid)

(c) NacCl (molten) (d) Agmetal

If equivalent conductance of 1M benzoic acid is
12.80ohm~! ¢cm? (g.cq)~! and if thc conductance of
benzoate ion and H* ion are 42 and 288.42 ohm ™! ¢in?
(g.cq)™! respectively. Its degree of dissociation is

(a) 39% by 3.9%

(c) 0.35% (d 0.039%

The unit ohm™ ! isused for

(a) Molar conductivity

(b) Equivalent conductivity

(c) Specific conductivity

(d) Conductivity

DIRECTIONS (Q.22-Q.24): In the following questions, more
than onc of the answers given are correct. Select the correct
answers and mark it according to the following codes:

Codes :

(a) |, 2and 3 arc corrccl (b) | and 2 arc corrccl

(¢) 2 and 4 are correct (d) 1 and 3 are correct

Q.22 Which of the following will conduct clectricity in

aqucous solution ?

(I) Copper sulphate (2) Zincnitrate

(3) Comimon salt (4) Sugar

Which of the following statcments arc incorrect ?

(1) Quanlity of charge carricd by onc molc of ¢lecirons
is callcd onc faraday

(2) The cquivalent conductlance at infinite dilution of a
weak acid such as HF can bc detcrmined by
measurement on very dilute HF solutions

(3) The specific conductance of an electrolyte solution
decrcascs with increcasc in dilution

(4) The cquivalent conductance at infinite dilution ol a
wealc acid such as HF is an undcfincd quantity

Which of the following statcmcents arc applicable 1o

electrolytic conductors ?

(1) Greater will be the polarityolsolvent, more will be the
conduclivily

(2) lons are responsible for carrying the current

(3) Show a positive tecmpcrature cocfficient for
conductance

@ On increasing temperature conduction decreases

Q.20

Q.21

Q.23

Q.24

DIRECTIONS (Q.25-Q.27) : Read the passage given below and
answer the qucstions that follows :

Themolar conductance of NaCl varies with the conceniration as
shown in the following table.

Molar concentration Molar conductance

ofNaCl in ohm—!cm2mole!
4 %104 107
9 x 1074 97
16 x 10~* ]7

All valucs follows the cquations kg —Am—bJ/C

m

where )»f;} = molar specific conductance, Ay, = molar specific
conductance at infinite dilution, C = molar concentration.

When a certain conductivity ccll (C) was filled with
25 x 10-* (M) NaCl solution. Theresistance of the ccll was found
10 be 1000 ohm. At infinite dilution, conductance of Cl~ and
SO, 2 are 80 ohm 'cm?mole ! and 1600hm !cm?mole !
respectively.

Q.25 Whatis thcmolar conductance of NaCl atinlinit¢ dilution?
(a) 147 ohm! cm? mole!

(b) 107 ohm=! eam2molc™!

(c) 127 ohm! cin? mole !

(d)157 ohm ' em2mole !

What is thecell constant of the conductivity cell (C) ?
(a) 0.385 cm™! (b)3.85 cm !

(c)38.5cm™! (d)0.1925cm™!

Ifthe cell(C) is filled with 5 x 1073 (N) Na,SO, thc obscrved
resistance was 400 ohm. Whatis the molar conductance of
Na,S80,?

(2)19.25 ohm ! cm? mole !

(b)96.25 ohin! cin? mole !

(¢) 385 ohm™" cmn? mole~!

(d)192.5 ohm™! cm? mole!

Q.26

Q.27
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DIRECTIONS (Q. 28-Q.30) : Each ofthese questions contains two
statements: Statement-1 (Assertion)and Statement-2 (Reason). Each
of these questions has four altcrnative choices, only onc of whichis
the correct answer, Youhave toselect the correct choice,

(2)
®)

(c)
(d)
Q.28

REsronsE GRID

Statcment-1 is True, Statcment-2 is True; Statement-2 is a
correct explanation for Statemnent-1.

Statcment-1 is True, Statement-2 is True; Statement-2 is
NOT a correct explanation for Statement-1.

Statcment -1 is Falsc, Statement-2 is Truc.
Statement -1 is True, Statcment-2 is Falsc.

Statement-1: Elcctrical conductivily of copper incrcascs
with incrcasc in tempcraturc.

Statement -2: The electrical conductivity of metals is
duc to the motion of clectrons.

Q.29

Q.30

O

Statement-1: TfA® | + .
Na Cl

_ arcmolar limiting conduclivity

of the sodium and chloride ions respectivcly, then the
limiting molar conducting for sodiun chloride is given by

o e
thc cquation : At = }\;ﬂ. +)‘C, .
Statement -2: This is according to Kohlrausch law of
indcpendent migration ofions.

Statement -1: Onc coulomb of clectric charge deposits
weight cqual 1o the clectirochemical cquivalent of the
substance.
Statement -2: Onc Faraday dcposits onc molc of the
substance.
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12.

DAILY PRACTICE

PROBLEMS

(®)

®)

(@)
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(@)

The reduction potcntial ofMg is lcss than that of water
(E°=-0.83V), hence their ions in the aqucous sotution
cannot be reduced, instead water will be reduced
2H,0+2¢" — H,+20H

Walter is reduced at the cathode and oxidized at the

anode instcad of Na* and SO’

Cathodc: 2H,0+ 2¢ —» H, +20H"

1
Anodc:H,0— 2H" + 502+ 2c.

Atcathodc : 2H* +2¢ - H,,

1
Atanodc:20H — 1120+ 502 +2¢

W=Z1,Q=1I1.
Sincc discharge potential of water is greater than that

of sodium so waltcr is rcduccd at cathodc instcad of
Na+.

1
Cathode : H,0+¢™ —» S H, +OH"

1
Anodc: ClI" — EC]2+ c.

The degree of 1onization depend upon the nature of
the solute, the sizc of the soluic molccules and the
concentration of the solution.

The substances whosc aqueous solutions allow the
passage of clectric current and arc chemically
dccomposcd, arc termed clectrolytes. Electrolytic
substanccs arc classificd as strong or weak according
10 how rcadily they dissociate into conducting ions.
Acclic acid is a weak clectrolyte. Glucose, cthanol and
urca arc¢ non-clcctrolyics.

E..xQ 108x965
96500 96500
Cu voltamcter or Cuor Ag coulometer arc uscd to detect
the amount deposited on an clectrode during passage

ol know 7 charge through solution.

W1. of Ag dcpositcd= Eq. wt of Ag =108 gin

WL of Nideposited= Eq. wi. of Ni=29.5gm

W1 of Crdepositcd =Eq. wt. of Cr=17.3 gin

During clectrolysis of CuSO,,. Cu?* gets discharged at
cathodc and OH™ at anodc. Thus solution becomes

Ag

=1.08 x 10~ gm=10.8 mg

acidic duc to excess of H* and SO3~ or H,SO,.

The amount deposited is dircctly proportional to current
mtensity, clectrochemical cquivalent ofions and the time
for clectrolysis and is independent of the tempcerature.

14.

16.

17.

18.

19.

20.
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23.
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@
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)
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Onc molc of monovalent mctal ion mcans charge of N
clectroni.c. 96500 Cor | Faraday.

31.75 g copper gets deposited at cathode on passing
96580 coulomb charge. Weknow that 31.75 gm of Cu is
cqual 1o 0.5 molc of Cu deposited at cathodc on passing
1F of current.

3" BaCl, = - p=Ba2*+ y=Ci = 21476

=139.5ohm ! an%(g.cq)"!

C= K[/?JA,K

_ Cxl Sm

= = =Sm? -1
[AJA molm™ m? e

Strong clectrolytes ionize completely at all dilutions
and thc numbcer ol ions docs not incrcasc on dilution.
A small increascin A valucwith dilution isductothe
wecakening of clectrostatic attraction between theions
ondilution.

1/a=0.5cmn !, R=500hm

p_Ra—s—.:i“
{ 0.5
IS0 =L 52000 — 14000
N p N 100 1

=10 ohm™! cm? (gm eq)~!
In solid statc NaCl docs not dissocialc into ions so it
docs not conduct clectricity.

4 X(C(,HSCO(JH) (CgHsCOO ) R
=42+ 288.42=33042

—12.8
330.42

—=.9%

=ohnr ! ormho

Conductance=
ohm

Copper sulphalc, zinc nitratc and common salt forms
ions in the aqueous solution. Therefore, they conduct
clectricity but sugar solution does not form ion; hence
docs not conduct clectricity in solution.

The number of current carrying particles or ions per ml
dccreasc on dilution and spccific conductivity, being
the conductance of one centimetre cube of solution,
dccreascs with dilution. Hence statements (1) and (3)
arc correcl,

In clectrolytic conductors, a singlc strcam of clectrons
flow from cathodc 1o anodc.



ForQs. 25-27

()

K Kol
When C, =4 x10™; /& =107

and when C,=9 x 10°4; /& =97

So, 107 :)ﬁ°—b X X0~

....... n
97 :)§°—h X0z L. @)
b= 1000
AS =A% -b/C

5 =28 +bVC =107 410 x2x107

;f, =327 ohm 'ecmZmole |

For 25 x 10" (M) NaCl

A e

}),\ =27 10%(25 X0 F)\2

)), 2710 X% X072

=

—K X000 Xnoo
}Q 34000

28,

29.

39.

Aﬁ_ i fant) x 1000
=(ccll constant) W

" 1000
= (ccll constant) 1000 )6 5 XO—"

Cell constant=77x 25 x 104=0.1925cm"!

(iii) For Na,SO,
1 0.9125
:E}L =4.81x10~*ohm™! cm™!

(c)
©

(a)

(D

Ah _I Xooo —a.21 207 Xooo
5 Xo—x

}},,(Na2504) =192.5 ohm! cn2 mole™!

26. (d) 27.(d)

Electrical conduclivity of copper decrcascs with incrcasc
in tcmpcraturc becausc the metallic conductivity is duc
to the motion of electrons. On increasing temperature
the motion of electron increases which hinder in
conductancc of currcent. Hence, here statement -1 is falsc
but the statement -2 is truc.

According to Kohlrausch law, "Limiting molar
conductivity of an electrolyte can be represented as
the sum of (he individual contributions of (h¢ anion
and cation of the clectrolyic™.

One Faraday deposits one gram equivalent of the
substance.
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