DPP - Daily Practice Problems

Date : Start Time : End Time :

CHEMISTRY (cC17

SYLLABUS : Electrochemistry

Max. Marks : 180 Marking Scheme : + 4 for correct & {(—1) for incorrect Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Agas Xatl aim is bubbled through a solution containing a (@ 1.24x10%Sm?mol! () 12.4x10*S m?mol"!
mixturc of | MY and | M Z at 25°C. If the reduction () 124x104Sm?mol' (d) 1240x10~*S m?mol !
potentialof Z>Y > X, then, 4. Fortheclectrochemical cell, M| M* || X7 | X,

(a) Y will oxidize X and not Z
(b) Y will oxidize Zand not X E° e = 044Vand B°) - = 033V.
(c) Y will oxidizeboth X and Z From this data one can deduce that

(d) Ywill reduccboth X and Z (@) M+X — M*+ X" is the sponlancous reaction
2. On the basis of the following E° valucs, the strongest () M*+X — M +X is the spontancous rcaction
oxidizing agentis: (© E._ =077V
|[Fe(CN)s]* —[Fe(CN), > +e :E°=-0.35V ) E“:i:.o_ﬂv
B iEcH ey °=-077V 5. What \cxjillbc the cmf'for the given ccll
@ [FCN)* (b) Fe Pt H,(P) | H (aq) || H, (P,) |P1
(¢) Fe** (d) [Fe(CN) I J i RT |
3. Resistancc of a conductivity cell filled with a solution of an () ﬂlo A ®) Tolog. s
clectrolytc of concentration 0.1 Mis 100 ©. The conductivity 7y 2F £

of this solution is 1.29 S m™!. Resistance of the same cell RT
when filled with 0.2 M of the same solution is 520 €. The (c) Tloge — (d) None of these
molar conductivity of 0.2 M solution of electrolyte will be

VSN 1. OHO@ 2. OO0 3 @OO@ 4 @O®OW 5 E@O®OO
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6.

10.

11.

What is the standard cell potential E° for an electrochemical
cell in which the following reaction takes place
spontaneously ?

Cly(g)+ 2Br~ — Br,(aq)+2C1~, AG® = —50.6 kJ

(@) 1.2V (b) 053V

(c) 026V (d) 053V

The unit of equivalent conductivity is

(a) ohman

() ohm-'cn? (g cquivalent) !

(¢) ohm cm? (g cquivalent)

(d) Scm?

The variation of cquivalent conductance of strong
electrolyte with (concentration)* is represented by

i} T
@ \ b \/
JVe—> Je—>
Tf 1
© * (@*L__
Jo—> Je—>

Consider the following ccll reaction:
2Fc(s)+0,(g) +4H (ag) >

2Fe?*(ag)+2H,0(/);E° = 1.67 V
At [Fe*] = 107> M, p(O,) = 0.1 atm and pH = 3, the cell
potential at 25°C is
(@ 147V (b) 177V
(c) 187V (d LS7V
The clectrical propertics and their respective
Slunits arc given below. Identify the wrongly matched pair.

Electrical property SI unit
(a) Specilic conductance Sm!
(b) Conductance S
(c) Equivalent conductance  Sm? g equiv™!
(d) Cellconstant m

Limiting molar conductivity of NH,OH
i.e.,/\fn(NHmH ) isequal to:

. ° b
(a) Alr{NHJCI)+AI“{NaC])—A?n(Na()Il)

12.

13.

14.

15.

16.

DPP/CC17
®) A naom) + Aminact ~ Ay NILCY)
(©) Amirom* Ani,c) Ay
(d) A?n(NH4C1)+ AE\(NS()II_A?n(NuCI)
A lead storage battery containing 5.0 L of (IN)H,S0,

solution is opcrated for 9. 65 x 10° swith a stcady current
ol 100 mA. Assuming volumc of the solution remaining
constant, normality of H,SO, will

(a) remain unchanged (b) increases by 0.20
(¢) incrcasc by unity (d) dccreascby 0.40

of a zinc electrode at

The electrode potential E(an" Ea

25°C with an aqucous solution of 0.1 M ZnSQ, is
o 2303RT

[ E(znh/m) =-0.76V. Assumc - =0.06at298K].

@ +0.73 ) -0.79

(c) —0.82 (d) -0.70

A battery is constructed of Cr and Na,Cr,0,. The
unbalanced chemical equation when such a battery
discharges is following:

NayCrp0O, +Cr+HY - Cr't +H,0+ Na*

If one Faraday of electricity is passed through the battery

during the charging, the number of moles of Cr** removed
from the solution is

(@) ®)

(OS] N
W |-

(c) (d)

Which of the following reaction is possiblc at anodc?
(@ 2Cr*+7H,0— Cr,0*+ 4H’
by F, —>2F

(© (1/2)0,+2H" —H,0

(d) nonc of thesc.

In a hydrogen-oxygen fuclt cell, combustion of hydrogen
occurs to

(a) producc high purity watcr

(b) create potential difference between two electrodes
(c) generte heat

(d) remove adsorbed oxygen fiom eleciron surfaces

w|w
W

6 @WOOW
1.OO®OO
16.OOO@

7. @OOW
ROV
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17.

18.

19,

20.

21.

22,

23.

E° for the cell,
2+, s P : °
Zn | Zn“"(aq) || Cu“"(aq)| Cu is 1.10 V at 25°C. The

equilibrium constant for the cell reaction

Zn + Cu2+(aq) —
is of the order of

(a) 107 (b)
(c) 107V (d)

The correct order of F°

Cu +2112+(aq)

1037
10[7

T values with negative sign

for the four successive elements Cr, Mn, Fe and Co is
(@) Mn>Cr>Fe>Co ®) Cr<Fe>Mn>Co
(c) Fe>Mn>Cr>Co (d) Cr>Mn>Fe>Co

For a spontancous rcaction the A G, cquilibrium constant

(K) and Eg, Will berespectively

(@ —-ve >1,-ve (b) —ve, <I,-ve

() +ve,>l,-ve (d) —ve,>1,+ve

Il the E® , for a given reaction has a ncgative valuc, then
which of the following gives the correct relationships for
thevauesdof AG® and K ?

(a) AG°>0;K, > 1 (b) AG°<0;K >1

() AG°<0;K, <l (d) AG°>O;Keq<l

Which ol the following cxpressions correct ly represents
the cquivalent conductance at infinite dilution of Al,(SO,),,

]

Al3+
conduclances al infinite dilution ofthe respeclive ions?

o
Given that A and As.i_ arc the cquivalent

(@) %A:p«, +%A;O§ by 2A - +3A;0§_
(©) Aj\l” +/\;()i, (@ (AOAI3+ +A;O§_JX()
Given E2r3+/Cr =-0.74V; EL o Z151V
) e I VIEL =136V

Bascd on the data given above, strongest oxidising agent
willbe :
(@ Cl
(¢) Mn?*

) Cr¥*
(d) MnO,

Thestandard electrode potentials (E0M+ M)of fourmetals

A,B,CandDarc-12V,06V,08 Vand-076V,
respectively. The scquence of deposition of metals on

24,

25"

26.

27,

28.

29.

30.

§c67]

applying polential is:

(@ A,C,B,D () B,D,C,A

(¢ C,B,D,A (d) D,A,B,C

Which of the following statements is correct?

(a) Oxidation numbcrofoxygen in KO, is+1

(b) The specific conductance of an clectrolyte solution
decreases with increase in dilution

(¢) Sn? oxidiscs Fc**

(d) Zn/ZnSO,is arclerence clectrode

Molar ionic conduclivitics of a two-bivalent clectrolytes

x** and y?~ arc 57 and 73 respectively. The molar

conducltivily of thesolution formed by them will be

(@ 130Scm*mot! ®) 65Scm?’mol!

(c) 260S cm*mot™ (d) 187S cm?mol™!

Thecell, 7n|Zn?* (1 M) || Cu®* (1 M)|Cu (F°en =1.10 V)
was allowed 1o be completely discharged at 298 K. The

: . oo [ ]
relative concentration of Zn** 1o Cu? gl o
|Cu™]
@ 9.65x10* ) antilog (24.08)

(@ 378 (d) 1033,

Which of the following statements is true for an
clectrochemical cell?

(a) Reduction occurs at H, clectrode

(b) H, is cathodc and Cu is anode

%) “Hj 1s anode and Cu is cathode

(d) Oxidation occursat Cuclectrode

Given

Fc¢** (aq) +e¢ — Fc?* (aq); E°=+0.77V

APPaq)+3e — Als); E°e=-1.66V

Br,(aq)+ 2e” — 2Br; E°=+1.09V

Considering the electrode potentials, which of the following
represents the correct order of reducing power?

(@) Fe**<AI<Br- () Br<Fe?t<Al

(€) Al<Br <Fe?t (d) Al<Fe* <Br
Standard [ree encrgics of formation (in kJ/mol) at298 K are
—237.2,-3%.4and—8 2far H,0(/), CO,(g) and pentanc (g),
respectively. The value £° for the pentanc-oxygen fuel

cell

cellis :

(a) L1968V (b) 2.0968V (c) 1.0968V (d) 0.0968V
i [ =—0.72V, E° =-042V.
Given o3t /Cr ,E FeZt /e 0.42 V. The

potential for the cell
Cr|Cr*' (0.IM)| Fe*' (0.01 M)| Feis
(a) 026V (b) 0.336V () -0.339v({d) 026V

17.000@ 18.00®0O0
2.0000 23.000O0
27.000@ 28.0®O@

RESPONSE

GRID
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31

32.

33.

34.

35.

36.

37.

38.

Electrolysis of dilute aqueous NaCl solution was carried
out bypassing 10 milli ampere current. The time required to
liberate 0.01 mole of H, gas at the cathode is

(1 Faraday=96500 C mo!™)

(@) 9.65x 10%scc (b) 19.3x10%scc

(©) 28.95x 10%sec (d) 38.6x10%sec

Which of the [ollowing rcaction occurs at the cathode during
the charging oflead storage battery?

@  pb* +2¢" —— b

®)  PbZ* +503" ——PbSO,

(©) Pb——Pb?* +2¢”

(d) PbSO, +2H,0—— 2PbO; +4H* +SO3 +2¢”

Conductanceof 0.1 M KCl (conductivity=X ohm~'cm™")
filledin a conductivity ccllis Y ohm™" . Ifthe conductance

0f 0.1 MNaOH filled in thesamecellis Z ohm™ | themolar
conductance of NaOH will be

@ 1002L m 10* XL
Y Y
X7, X7,
(d) 10== @ 0.1°7

How much charge is required, when 1 mole of CrQO%_
reduce to form 1 mole of Cr3* ?

(a) GF () 3F

) IF (d) 2F

In clectrolysis ofdilute H,SO, using platinum ¢lecirodes
(@) H, isevolved at cathode

(b) NH, is produced at anode

(¢) Cl,is abtained at cathodc

(d) O, is produced

The resistance of 0.1 N solution of a salt is found to be
2.5% 10° ohm . The equivalent conductance of the solution
is(cell constant=1.15 cm™)

(a) 4.6 ) S.6 (¢) 66 d) 76

The highcst clectrical conductivity ol the following aqucous
solutions is of

(a) 0.1 Mdifluoroacclic acid

(b) 0.1 M fluoroacetic acid

(¢) 0.1 M chloroacclic acid

(d) 0.1 M aceticacid

When during electrolysis of a solution of AgNO, 9650
coulombs of charge pass through the electroplating bath,

39.

40.

41.

42.

43.

44.

45.

DPP/CC17

the mass of silver deposited on the cathode will be

(a) 108g (b)21.6g (c) 108 g (d) 1.08 ¢
Thereduction potential of hydrogen half -cell willbenegative if:
(@) p(H)=1atmand[H']=20M

(®) pdl)=1atmand[H'|]=1.0M

(¢©) pil,)=2amandH"]=1.0M

(d p(H,)=2atmand [H']=2.0M

When electric current is passed through acidified water,
112 mL of hydrogen gas at STP collected at the cathode in
965 seconds. The current passed in amperes is

(a) 1.0 () 05 (c) 0l (d) 20

An clectrolytic cell contains a solution of Ag,SO, and has
platinum ¢lectrodes. A current is passed until 1.6 g of O, has
been liberated at anode. The amount of silver deposited at
cathodc would be

(a) 107.88g b) 16¢g
(c) 0.8g (d) 21.60g

Which of the following pair(s) is/are incorrectly matched?
(i) R (resistance)— ohm (Q)

(i) p(resistivity) — ohin metre (€2m)

(1) G (conductance)— seimens or ohmn (S)

(iv) x (conduclivily)— scimens metre ! (Sm-')

(a) (1), (1) and (i) (b) (i) and (iii)

(c) (1), (ii) and (iv) (d) (iii)only

One Faraday of electricity is passed through molten AL, O,
aqueous solution of CuSO, and mmolten NaCl taken in three
different electrolytic cells connected inseries. The mole ratio
of Al, Cu and Na dcposited at the respective cathodc is
(@ 2:3:6 (b) 6:2:3

(¢) 6:3:2 d) 1:2:3

If pis the resistance in ohm of a centimeter cube, generally
called the specific resistance of the substance conslituting
the conduclor, the resistance r of the laycr containing "a"
cubcs is given by

l_1+l+ 5 1 l+l+
a —_—t—_t, ..., e — e o 5
(@) rp p ) r pa pa

(¢) r=al/p d) r=p+p+...

Which of the following stalcinents is wrong ?

(a) Electrolysis of an aqueous sodium hydroxide solution
liberatcs H, gas at the cathode and O, gas at the anodc.

(b) Electrolysis of dil. H,SO, liberates H,(g) at cathode
and O, (g) at the anode

(¢) AG°=nFE®° [or a sponlancous rcaclion

0.059
@) E-E® -——

log Q, Wherc Q = reaction quotient.

RESPONSE
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DAILY PRACTICE
PROBLEMS

1. (@ Thcgiven order of reduction potentials (or tendencics)
is Z>Y > X A spontancous rcaction will have the
following characieristics

Zrcduced and Y oxidised

Z reduced and X oxidised

Y rcduced and X oxidised

Hence, Y will oxidise X and not Z.

From the given data we find Fe** is strongest oxidising
agent. Morce the positive vajue of E®, morc is the
tendency to get oxidized. Thus correct option is (c).

%)
:l T
R=100Q, k=~ ],

[
> (cell constant)=1.29 x 100 m™

Given,R=520,C=0.2M,
H (molar conductivity) =?

1(1
H=k %V (k can be calculated as K = F[;J

now cell constant is known.)
Hence,

=12.4x10*S m?mol!

For, Mt + X~ — M+ X, Exy =0.44-0.33=0.11V

1s posilive, henege reaction is spontancous.

RHS : 2H +2¢ —— H,(P)

LHS: HZ(PI) 2H"+2em

overall reaction : H, (P,) == H(P,)
RT P2, o. RT Pa  RT

E+ E+» —In
nF P nfF P

In &
nF Pz

AG® = —nFE% B =28S7,
nF

po_ __—(=50.611)

2%96500% 107
Ohm™* cm? (g ¢cq) !
In case of equivalent conductance of strong electrolyte
thereis little increasc with dilution.
Here n=4,and[H']=10"3(aspH=3)
Applying Nernst equation

=026V

7.
8. (a)

_0.089, [FeZ* |
n T [H Y (pe,)
0.059 (1073)?

=1.67- log
4 107y x0.1

E=E*

CHEMISTRY
SOLUTIONS

DPP/CC17

0.059

log10” =1.67-0.103=1.567V

« 1.67°

10. (d) Cell constant=/la
Unit=nvm?2=m-".

11‘ (d) AII‘I[N“4C1) = AIHN[]I + A“‘CI_

A;)n[ NaOH) = ATnNa+ + A?n(-)“—

Am(Nact) = A+ + Amgy

oA +A°

’“(Nn:) “‘{on—)

= Am(NH;) + Am[(jl ) + Am[ Na* )

+Am[(JH ] _’VAHI(NaI )+ Am[CI )“

A?n(N}-{ _lOH):A?n(N}-{ Mo R A?n(Na(]l[) _A;)n(NaCl)
12. ) Pb+S0;~ ——>PbSO, +2¢~

PbO, +4H* +S03~ +2¢” — > PhSO, +2H,0

Pb+PbO, +2H,80, — 2PhS0,4 +2H,0

The rcaction indicalcs that 2 moles of H,SO,4
corresponds 10 2 x 96500 C and 2 moles H,SO, = 4
equiv. of HySOy,.

2 x 96500 C consumned 4 cquiv. of H,SOy4

and100 x 107 x 9.65x10° C consumned

 4x100x1077 x9.65%10°
- 2x96500

=2 equiv. H,SOy

. . 2
. Decrease in normality= < =040

13. () ForZn* —2Zn

o 2.303RTl [Zn]

EZHE""!ZU . Eani'r’Zu - oF 08 [2112+:|
= —0.76—%102;# =-0.76-0.03
2 7o)
—_0 79V
EZn2+/Zn =-0.79V



DPP/CC17 ] s49]
14. (c) Reduction half reaction : 22. (d) Higher the value of standard reduction potential,
Cr0% +6e +14H 2063 + 71,0 stronger is lAhC. 9xidising agent, hence MnQ,” is the
R e— strongcst oxidising agent.
RO lfl PedelicTy: 23. (c) As the value of reduction potential decreases the
Cr——Cr’t +3e” reducing power increases I.e.
Overall reaction : C<B<D <A
) ) <34 0.85).(0.6). (0.76) (= 1.2)
Cr,0F +Cr+14H+32" ——3Cr** +7H,0 8ok . 3
Chcs S Ty 24. (b) Spccific conductance decreasces with dilution.
3F of clectricity = 3 molcs of Cr** & o
o 3 - 25. @ AL =57+73=130Scm mol
IE-Diclmeircity= EmOICS of€F 26. (d) E_,=0;whencellis compleicly discharged.
15. @ 2Cr*" +7H,0 - Cr,03~ +14H™T inﬂ
0.S. of Cr changes from +3 to +6 by loss of electrons. E..=E°. 0059 log| = =
At anode oxidation takes place. £ N 2 cu?t
16. (b) In H, — O, fuel cell, the combustion of H, occurs to i i
creale potential difference between the two electrodes. st [ 7n2t }
. o _0,059[0’]( o l.10><2_10 K or0=1.1 '7 log =
17. (b) cell — 2 8N 0.059 =108 K¢ o [Cl] ]
Ko =1.9x10"
{Z“H] 2x1.1
18. (#) Thevalueof £°, , forgivenmetalions are log =373
M2 /M [cuﬂ 0.059
E JPRERRLAZ
n n
I:ZHH] 37.3
E°,. , *==09V, v il L
cr? /Cr [Cllz+}
E; 2 044V and E£°, , » +0.28V. 27. (c) Reduction potential of Cu is more thanH,.
& e 69 /€0 28. (d) Reducing character decreases down the series. Hence
The correct order of E° 5. . values without the correct order is
M2 /M Al<Fc* <Br
considcring ncgative sign would be 29. (¢} Wriling the cquation for pentanc-oxygen fucl cell at
Mn2* > Cr2t> Fe2t > Co?. respective clectrodes and overall reaction, we get
19. (@ For spontaneous reaction AG should be negative. AtAnode:
Equilibrium constant should be more than one r N
C.H,, +10H 5CO,; +32H" +32
(AG=-2303RT logK ,IfK_=1 then 52 AT 20 = 5€0; ¢
AG=0;IfK <1
c At Cathodc:
then AG =+ve). Again AG = —nFEY,, -
80, +32H" +32e” — 16H,0
ES.; mustbe +ve to have AG —ve. Overall :CH,, +80, — 5CO, + 6H,0
20. ((D Standard Gibbs fice Cnergy is gi‘/cn as AG®°=—nE*F Calculation of AG® lor the above redclion
IfE® <0ic,—ve AG®=[5%(—394.4) + 6x (-237.2)] - [-8.2]
AG°>0 =—1972.0-1423.2+82=-3387.0kJ
Further AG® =—RTIn K » =-3387000 Joulcs.
S AG*>0andK g <0 From the equation we find n =32
21. (c¢) Conductivity of an electrolyte depends on the mobility

of ions and concentration of ions. The motion of an
ionic species in an electric field is retarded by the
oppositely charged ions duc 1o their interionic
altraction. On dilution, concentration of clectrolyte
decreascs and the retarding influcnce of oppositely
charged ions decrcascs. Therefore mobility of ions
increases.

Using the relation, AG® = — nFEé’e,, and substituting

various values, we gel

~3387000=-32x96500x £, (F=96500C)

o 3387000
Teell T 39 % 96500
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| s-50§
30.
31. ()
32. @
33. M
34. (b)
35. (@
36. (a)
37. (a)

_ 3387000 3387
3088000 . 3088

Thus option (c) is corrcct answer,

From the given representation of the cell, £,

found as follows.

V=1.0968V

can be

0 -0

2
)_ 0.059 o [cri]

E.p=|E
cefl 6 [Fc2+ ]3

Fe?t Ive ik ot /Cr
[Nernst -Equ. |

0.059

0.1)°
=-042-(-0.72)- Tlt}g L

0.01)°
0.059

=-0.42+0.72 fogg— 01201
6 ~0.01x001x00l

=2

~ 0059 i 10 —03-
6 10-¢

=0.30-0.0393=0.26 V

Hcncc option (d) is corrcct answer.

H,0——H" * OH’

s & 1
H « ¢ + = —H
22

=03

. 0.5molcolH, s libcrated by I F =96500 C
0.01 mole of H, will be liberated by

C
o SR8 e ~1930C
0.5
Q=1x1
. % 193+ 10% scc
I 10-10°°A

Conductivity (X) = conductance (<) * ccll constant

. Ccll constant= 1
Y

X
Conductivity of NaOH = Y Z

AmNaOH) = X Zx 20 _XZ |4

Y 0l Y

Total of 6 electrons are required to form 2 moles of Cr3*

thereforeto form | mole of Cr** 3F of charge isrequired.

When platimun electrodes are dipped in dilute solution
H,SO, than H, is evolved at cathode.

Specific conductance = Conductance x Cell constant
k=g——x 115
2.5%10
1.15 1000
2.5x10 0.1
Thus difluoro acctic acid being strongest acid will

furnish maximum numbcr of ions showing highcst
electrical conductivity. The decreasing acidic strength

el 4.6

38. (@

39. (¢)

40. (a)

41. @

42. @)

43. (a)

44. (a)

45. (¢)

of the carboxylic acides given is difluoro acetic acid >
fluoroaccticacid > cbloroaccticacid > acctic acid.

No. of moles of silver = =— moles
96500 10

.. Massofsilver deposited = %x 108=10.8¢

1
H +& —>EH2

, 0.0%9 [P(H,)]'"?
T [H*]

Nowif prg, =2 atmand [H'|= IM

0.059

a2 =0.059
log =

1 2

thenE =0— log?2

2x112g
22400
(Since22400 mL at STP=M.wt)

112 mLoszaISTP=

Eqwtxixt

Amount dcposiled =
96500

2x112  1x965x%i
122400 96500

i=1amp
Wa _Wp. 1.6 Wtof Ag
By Ep B 108

S Wtof Ag=216g¢g
Correct matching for pair (iii) will be
[G (conductance) — siemens or ohm(S).]
The charge carried by | mole of electrons is one faraday.
Thus for a reaction
M™ +ne” —5M
nF=1 moleofM
AP*+3e” — Al

3F 1 mole
IF 1/3 mole

2 -
Cut+2c —— Cu
2F 1 mole
1F 1/2 mole

Nat4+e"— Na
1F 1 mole

The mole ratio of Al, Cu and Na deposited at the

. m iy i
respeclivecathode 525 lor2:3:6.

Rcciprocal of resistance is conductance. We can add
the conduclance and not resistance.

Hence l:l+l+

r pop
The corrcctrelation is AG® = -nFE°
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