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Chapter-18. Electromotive force

QL.
Sol: (i) Ag/Ag'(10°M), E° . =0.80V

AR /AR
Ag'+e — Ag.
o 2.303RT 1

a»‘s‘!-‘-s X, AglAg nF gQ
Scrrns = 080V 1
iy Lo e
€y ne = = 080V = 0.0592 log(10™°) = 0.80 V-5 x 0.0592 =0.30V Ans
(ii) Cu/Cu*'(0.2M),  €°Cu*'/Cu=034V
: e 2.303RT
i T 8oicu T nF logQ
i ¥
=03V as s L gy DS s
2 [Cu™] 2
<034y <2992 0 00 " =020 Vi king
Q2.
Sol: (i) (Pt) Hy'/ HCI (1M) and Pt(Cl;) / HCL (1M)
(1 atm) 1 atm
'Elm',lf, =0 }
En('w:cr =1.36V
Si“cc go('lzf!{‘l' }S;‘N'H_.

So CL/CI electrode behaves as cathode, so that the cell has +ve emf,
Cell reaction: Cl, +» H,——2HCI
Cell notation.: Pt/H,,H* || Cl,,Cl" /Pt

(i) Cu/Cu*(IM)&CI™/Cl,(P1)

: IM™ 1 atm
0 =5 r L0 L
Eorin =034V & &, =136V
il s 2 0
Since 60:.-{1' 2 £('u:' /Cu

So Cl/CI" behaves as cathode & hence Cl, get reduced.
Cell reac-": Cl, + Cu—— Cu** + 2C1~ '
Cell notation: Cu/Cu®" //Cl,,CI" /Pt

Q3. Fluorine is the strongest oxidising agent péssible $0 it is not possible for F~ too oxidised by
any other elements listed in the electrochemistry series.
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Q4. -
Sol: CuSOe=—=2Cu™ + 80,
Initially 0.1M '
Finally 0.1-0.1x—2 0,09 0.09
100
0.1 -0.09
Cu* +2¢ ——Cu
S0 e
oies =forn T OB IG
e, =0aav 8099, 10 C L o3aV 0031V =031V Any
Cu™" Cu 2 O 09 P Y

Q5. IN CuSO4=1x2 M CuSO;4
Fe + CuSOme=——= Cu + Fe*
Initially excess 2N

At eq-" 2-X
0 e
Ere ipe = 0.44
0 -—
£ 0.34V
Ateg-’, Ecell=0 and Q= Keq"
So from Ecell = E’cell —%ési%long
Ateg-", O= Elcell S logk .
00592 Fe' Js
Eoi = t ?[
2 [Cuso, ]
0782 200992, ek X ii00002635).
o e ek 2=3% ;

_I\qzmmoz“ 2-x)

'y —Jﬁg———? =8.906x10"" Ans
2.2456x10°

- So conc-"of CaSOs at eq-* = 2-x=y=8.906x10""M Ans

Q6. :
i
Sol: Mg + CuSO; —> Mg** + Cul
0 i, 0 I
i =236V = & =236V

g’ =-034V

Cu/Cu”

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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Sgup_,(:u > S:_Igu- Mg SO Cu’" can be reduced by Mg. -
Q7.
Sol: (i) Mg+ Cly(1 atm) —rMg”’ (10°M) + 2CT (2x 107 M) (2¢ is transfered)
] 1]
8 i =-236V & ¢ iz =1.36V
0.0592 Ry
& = SUCcu = log[Cl I'[Mg™]
5¢
Sy gy 00092 log{(2x107)* x 102} =3.72V - 0‘0:).2 log(4x10™)
2
3 (~6+logd) = 3.72V+0.16 V = 388V Ans
(ii) Zn + Fe’ (10~ M)y—— Zn’ (lO M) + Fe
: S =-0.76V & 5 o =044V |
£\ =€ 3 TE v pe = 076V +(-044 V) =032 V©
2303, [Zn™]
a8 ———~—l
Cell Cell [Fcz+ }
_|
il i 107 032722092, (1)- 03496V Ans
Q8.
Zn(s) + P> (IM) —— Zn" (IM) +Bb(S); &0y = 0.66V
. 3 2 o -2+
gccll = goccll 5 0 039 lOg [Zn2+]
2 [Pb"1-;
_ 0.6 20592 | Pl Yy ns
o W 8
Q9.

Sol: In elecﬁ‘blytlc cell that reaction will occur which has — ve emf. Since the reac-"
Oyl 2C1“*" 25 Cu(S) + Cly(g) has —Ve
Emf So th1§xeac- can be made to occur in electrolytic cell.
Ans (C) ;
Q10.

Sol: Since E., = +ve, so reaction will proceed in forward direction but only to a extent at

. . . 24 e
at which it attain eq-" and so Ni~~ remain in some amount, Ans (C)

Q11.
Sol: (a) Since X can displace Ag’ from its salt , so it has more reducing power than Ag, so
Oxidation Potential of X will be higher than that of Ag.
0 0 i) 0 5
& AglA? =& A o ik X’*!X<g AutiAg

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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£ ... <08V ——(1)

XX

Also since X can’t displace Cu®” from its salt so it has less reducing power than Cu, so less

oxidation potential & so high reduction potential.

1] ]
£ AR =2 Cu™/Cu

> 034V — (2)
L (D&(Q2) 034V<s, <08V Ans
(b) Since X can’t displace Zn** or Fe**

o 0
>
So & xix = € i Eret e

£ >-0.76V& > -044V

Should be greater than -0.44 V for only of Zn*" or Fe** not to dis Iag

Also X can reduced H' to H,, So it has high reducing power than
. reduction potential will be less.

B el B .‘.—().44\/-:13!‘:”,x - Ans

X2'X
Q12.
Sol: Hg,Cl, +2¢" ——2Hg +2CI"
0.IN=0.1M
ey 2.303RT '
gHglz‘!Hg,Cl' e Heg, ™ (He o nF IGgQ
For the above reaction; Q = [Cl™ J* =(0.1)? =10 *
.0 e
B o s 28V
By i 2D 28\1"4 L log10 =028 v-20592, (5
—028+00592 0339V Ans
Q13.

Sol: In Concentratmn cell, we know that reaction tends to occur in the direction such that the
conc-" in b{)th halfceli becomes equal

So in half‘“cell wuh lowcr H™ conc-" it forms & in half cell with higher H conc-", it consume;

A[HT=100M - & [HT], =0.025M

Act as anode Act as cathode
So H" get formed So H™ get consumed

Cell Notation: p/ iy 1+ (10°*M) //H* (0.035M)H, / pt

Cell reac-"
Hy ——2H'+ 2e” atanode
2H" +2¢ — > H, at cathode
Cell reac-": 2H" cathode ——» 2H" anode

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412

-1

321



sceothrtoor R. K. MALIK' S
HARIOM TOWER NEWTON CLASSES
JEE ( MAIN & ADV.)), MEDICAL + BOARD

o 00592  [H Janode

E =g

it e [H" Jeathode
0.0592. 107 0.0592 107
. =0— log R el g~
1 0.025 1 25
_0.0592

I (=5—-log25) = —0.0592(-6.398) =0.379 volt Ans

Ql14.

Sol: Let the conc-" of Cu*" is x for the cell reaction to occur.

Cu+Zn* — Cu* +2Zp

[Cu®™] x

[Zn”] 1

For cell reaction to occur
&> 0

l =

ForCu™* + 2¢ — Cu; Q=—w—=+
(Ca)y x

Q:

1]
& " in
S 30T

Cu'' Cu

=5

o Cu

o 4]
2 0“ =& Cu™* /Cu <& ' /Zn

logQ <-0.76

nkF

0ad 202 o1 o6
X

0'0592|0g—1->‘1.l = Iogl>3?.162 '
X X

x <1071 =62x10"*M Ans
Q15. :
Sel: In electrochemical cell / galvanic cell
+ve electrode is cathode & —ve electrode is anode.
. Conc-" in anode half cell = 10°M

Eco =0.118V = ~0.0592 log [H* Janode
> 1 [H' Jcathode

Y -5
= 0.118 V= il log !
wr 1 i~ [H" Jeathode
10°° 107° 2
= -2=log - =10~
[H" Jcathode [H Jeath

[H'] cathode = 10%0-2 = 1!0"'M Ans

Q16.

Sol: For Fe™ + Zn—>Zn* +Fe

0 0
Eca =€ parpe € g, = —041-(-0.76)=035V Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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+e¢—> Fe’'; E’=0.77V
-2e—+ Fe; E’=-044V
+3e—» Fe
s =AG, +AG,
—13 F E3 = 11|.F E| —I'le Ez
3E;=1.E +2.E,
_ E +2E, 077+2(-0.44)

E; =-0.04V Ans
3 3

Q18.
Sol:
Reducing oxidising

Hg* + Hge——> Hg¥*

e = g g ~Enemg = 092-0.788=0.132 V

; 0.01592 logKeq™

i | e

0.132
0.0592 _
Kegb =102 =171x10>  Ans
Q19.
Sol: Fe+HCl—Fe® +H,
0-(-0.44)=0.44V

=logKeq-*

Fd L0
g('c“ = E”",”: e

Pt ghP
Since £y is +ve, so the reaction can happen
Sol: 32n +2Cr’" —2Cr + 32n™" (IM)

Letatconc-"x Mof€r'*, £, =0
20700592,  [Zo™P

R T i ' ) 3
S T

& Jo ) 00592 P 2

6 P

0.0592 gk

={-0.74 - (-0.76)} +

=g

x2logx

-1 =x=10"=0.IM Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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Q21. .
Sol: Fe(s) + 2Cr™* «==—== 201" 4 Fe?*
Initially excess 1| 0 0
Ateq-’ 1- 2x 2x X
At eqb Ecr:ll 0 Q keq-
2.303RT
& = = log keq-"=0
24 2+
noe 00592 [Cr* PP[Fe*']
( crrce 2 Fc"‘frc) ) g [Crl;] =0
= (~0.407+044)- 20992, @X)'x _
2 (1-2x)?
~0.033x 2 4x’
— e Dg.——__.._
0.0592 (1-2x)?
4x’
= l{} L1148 0 ;
(=227 07676
Solving we get x=042M Ans
Q22.
0.059
Sol: e = gnchu - logQ
Cu?+ Pb—-——> Cu+Pb*
1M [M
I+
If the conc-"is 0. 00! M then Q—* [Pb, ] = ng.{}_olzl
R [C s 0.001
: 0.0592 ; : ;
S =6 cell ~ log\]
o T
S B B E e ;
So Emf docgn t clgangc hy any amount.
Q23. : e G .
Sol: AtPH=10 =
[H']=10""M"
; 5 0.0592 1 0.0592
.. SE = log =0+ 7
H /H, H"/H, l {H+] ]()g[H ]
= +0.059210g 107" = — 0592V Ans
Q24.

Sol: [Fe(CN), "™ +¢” #=———= [Fe(CN),J",E® =+0.36V

RANCH CENTRE : 606, 6th Fl oor,

oxidised form _ [Fe(CN), ]J"
Reduced form [Fe(CN), }

= X(say)

Hari om Tower,

Circul ar

Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412

324

-1



OFFICE AT !
606,6 TH FLOOR R. K. MALIK' S 325
NARIONMETOWER NEWTON CLASSES
JEE ( MAIN & ADV.)), MEDICAL + BOARD

g
000592 [Fe(CN), ]3
1 [Fe(CN), )~
0.0592, 1 - —0.08x1 _

log — = =]
F ooy 0.0592 8%

028V=036V -

-8

x=1052=0,0445 Ans

Q25.
Fe/FeSO, //CuSO, /Cu

Sol: 4 $

(0.1M) (0.01M)

Fe + Cu** —— Fe’* + Cu
001 M 0.1 M

0.0592,  [Fe*]
ECGIJ:EOC&E_ 5 { ICqu}

)_0.0592 tog L
remel T R G 01

-0.0592
—_—
2

0

— 0 add
ol (8 coicu ¢

=(0.34 + 0.44) 1 =0.78+0.03=0.75V  Ans

Q26. 2 5
Sol: (i) Ag/Ag’(0.01M)|Zn® (0.IM)Zn
0 0.0592
Ecean T € can = logQ
2Ag+Zn" ——2Ag" +#n
[Zn*] 0.0

0.0592:s }
0 05 58107 = &%, + 0.0592x3
2

107

“rEcey =€ ca T

=B ) +0:0592X1.5
=(=0.76-0.80) V +0.0888 V =(~1.56+0.0888) V=—14712V  Ans
Since £_, <0, so the reaction is not spontaneous
(i) Pt/Fe’ (1M), Fe"(0.1M) || CI' (0.001M) / AgCl / Ag
Cell reaction
Fe*' + AgCle=—=> Fe’* + AgCl

IM 0.1M 0001 M
[Fe*][CI"] 0.1x0.001 _
= = = 1’10
Q [Fe™] x1

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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0.0592
Eca =€ u(‘.cli "'_l“‘_logQ

= (0.22-0.77)- 0'015 %

logl0™

=-0.55+4x0.0592
==03132V
Since &, <O ,s0 the reaction is not spontaneous

(iii) Zn/ZnO3 (0.1M),OH (IM)|| HgO/ Hg
HgO +Zn + 20H™ === Hg+Zn0} +H,0

M 0.1M
[znO¥] 0.1
Q= i
[OHT 1
0.0592
Eea = gnccn = logQ
00592
:(Snllg()-llg _gnZ.nJ'O,-"Zn)_ log10™~!
S{REL0 Tt ) =1.61+0035163=+Ve

So the reaction is spon!ancous The va]ue of Em] is diff-" because I have used
Zn**/ Zn in place of ZnO>* / Zn & Hg ;’Hg m place of HgO/Hg.
Q27.
Sol: HCOOHw—— H+PM"
Initially 0.5 0 0
Ateq- 0.5-0.5x 05x USx

_ (0.5%)(0.5x) _ 0.5%% i o3
=177x10
05-05x 1-x K

MR AL Y = gt
0.5, s o

Lle{}“
5

So conc-" of H' in anode compartment containing HCOOH = (1.88x lO‘zM} %05= 0 94x107*M
Similarly
CH,COOH w=—=> CH,CO0"" +H"
Initially 1M 0 0
At |ﬂ.'q-h l1=x% X X

Ka

18x107°

X =4.2426x 10°M :
So [H'] in cathodic compartment = 4.2426x 10™ M,

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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0 0.0592 [H Janode
Eear =€ can lo P
1 [H™ Jeathode
0.0592., 0.84x10™
- log
| 4.243x107
= —0.0592 x (+0.3458) = —0.0243 volt Ans

=0

Q28.
Sol: (Pt/H,)H"(C = unknown) || KCl sol-"/ Hg,Cl, / Hg ; ' E = 0.4783

H, +Hg,Cl,——2Hg+2H" +2CI"
! ¥ =12
0 0.0592 foi [H™][CI"]

Ecail =€ cal ™ 7

0.0592

i (EOHg:C'h:’H:‘KCI = EUH- H, ) = Iog[Haﬁ}z{nf

If we use standard calomel electrode then KC1 céﬁc-"‘“shou]d be I M.

0.4783 = (0.2420-0) - 2222 . 2 10g[H']
O el > PH=309  Kins
0.0592
Q29. :
Sol: 5Fe’ + MnO,+ 8H'——" Mn> + 5Fe* + 4H,0

Given 0.1M  1x102M 1x10°M " 1x10°M 1M
[Mn™][Fe™} @ 107 x1° 10~

Q= = = _ =107 =107
[Fe” P(MnO, J[H'}*  (107°)(107)(107)" 107 x107 x107™
2303RT £ = A
Eeal =50tc|1"' ]C}g_Q_" :
: . - -~ 00ags
e F ("Euwo},mr N E{ir;c-" iFe )_ S log10*'

\ :. ___\,:\!:_.\\. S 9
= {his1 20 T2

Yyt
i B

x27 =0.739-0.31968=0419V  Ans
Q30.
Sol: Hg,(NO,), +2Fe(NO,), w—— 2Hg +2Fe(NO,),

€, =0.79V,6° L L =0.77 volt

Hgj
s 00592

Ateq~" £, =0 = &'y= log Keq -

(0.79-0.77) = 902

log kcq.,

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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.04 e
. =logk . =K =10%2-378
0.0592 e s Ans
Q31.
Sel:  AgBr == A¢' 1B
Initially (0.1M from KBr)
Ateg® -S S 01+S
. Ksp=[Ag'] [Br]=8(0.1 +S)=6x10"
; =>8x0.1=6x10" = S=6x10""
~[Ag'1=6x10""M
1 1
Q= + = -1z
[Ag'] (6x1077)
= 0.0592 1
EAg' fAg L Ag'lAg __ﬁ-l_log [Ag+]
~0.80 + 0-01592 log(6x107) =0.80 +0.0592 (-12 + log6)
=0.80-0.664=0.14V  Ans
Q32.

Sol: pH=3.5, [H']=10*M
pH=10.5, [H']=10""*M
[H"Janode = 107"

For concentration cell; Q = e
[H" Jcathode 107

SUCcll =0 i
—0.0592, . 10795 . . /
o = .log_l..'l'l'"d..“%j' = 20,0592 log (107) = - 0.0592x (-7)

Eoq =04244V " Ans

Q33.
Sol: [H']in of;'E{:_p_el[ = IN &
[OHT] in another half cell = 1M
[H][OH] =104
[H].1=10"* = [H7=10"M.
In concentration cell, half cell with less [H'] act as anode.

| B
EHI T H+An(u.iu +e

H e +€7 = %Hz

+ +
L TR B ¢ L,

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 9835508812, 7488587412
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oo ke 100
[H+ ]Calhode 1
-0.0592

logl10™"* =14x0.0592=0.83V  Ans

B

1M NHj; has lower OH™ conc-" because it is a weaker base, So [H'] will be higher
So, log [H'] will be higher & hence —0.0592 log [H'] will be lower

Q34.
Sol: ' 2Cu —>Cu* +Cu
fon = ~Fupr, = 052-034 =0.18V  Ans
Q3.

Sol: (Pt) H; (1 atm) | H* (PH unknown) || H*(PH = 1) / H, (1 atm)
In anode half cell, let the conc-" of H* =x M
LpH= —log [H1= —-logx
In cathode half cell, pH=1=> [H']=10"M
Ecaq =0.16V

For concentration cell, &', =0

-0.0592 o [H Janode

E(,'ell o +
1 [H" Jcathode
016y ="20922 log=2 = 0.16=-0.0592 log 10x
il =—(logl0+logx) = 2.7 = l-logx =-logx=pH=3.7 Ans
0.0592 '

Q36.
Sol: It is the case of concentration cell of chlorine.
So, cell notation : PY2CI", Cly(P = 0.9 atm) || Cl, (0.1 atm), 2CI' / Pt

Cell reaction: CI" ——> %CI2 + ¢ (at anode)
::.‘:."‘. s E.oa L —
B

. ',-,\’% . ) ly(‘
&:‘»:;_ R 2%
by E Cl]{_‘al!mdc s E C]

% y
P 2
G ( C|:mk) __[0‘9] _gi?

(P Y0 \01

e 0—&15931%(9)% 5 :ﬂgé-g-glog(ﬁl) =-0.0282V

bt & —>CL

I anade

So &, 18 negative, so the reaction written will non spontaneous.

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q37.
Sol: pHincathode=3 = [H'] cathode = 10°M
Let pH in anode =x = [H'] anode = 10™M
&'cq =272mv=0272V

_ 00592 [H'Janode

g =
. 1 b [H" Jeathode
0272 = ~0.0592 log = =-0.0392 log 10"
0.272=0.0592 (x~3) => x-3= 2272 _459 =>x=759 Ans
0.0592
Q38.
Sol: lCu(S)+iC1,(g)Ej-’4-j{31 iCu’+ +CI”
2 3 2
£l or =HL36V,E L =034V
L8 =8 =8 o, =1.36-0.34=1.02 ._Ans
AG" =-nF &° ., =~1x96500x1.02 =-98430] * Ans
0.059
gﬂc\-u = 27 logK_ .

i
1.02 = 0.0592 log Keq-"

ok i = 102 =17.23
< 0.0592

K, =1.97x10"" Ans

Q39.
Sol: &, =275V & &'} =287V

2
%5;4 e  ——> F*(0.38 M)
Let the ]:-uréﬁ's:'ure.é'f E; gas is P atm.

e 00392 (F]

vy BT

275387202 103%0‘3}% =003 % [og.0-3}§
(P)? (P)"2

B8 Yosuzr gk o T8

(Py? 106.42

P/V!=3_5?x10'3; P=1275x10"atm  Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road,
Ph.: 0651 - 2562523, 9835508812, 7488587412
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Q40.
Sol: &"=-1.662V

(a) %Al’* +e‘—>§AI(S), AG® =160.4K] /mole

AG® = -nF &°
160.4x10° = —1x96500x E°
; 5
el LR O
96500
(b) A" + 3¢ —— AI(S), AG® = 481.2KJ/mole
AG® =-nF £°
481.2%x10° =—3x96500%x E"
o —4.812x10°
3x 96500 :
So in beth (a) & (b), E” are same

-1.662V Ans

Q41.

Sol: No, because without salt bridge ions accumulate at electrode & so reaction stops.
Q42.
Sol: No, not at all, size doesn’t affect the voltage. It affect:ifhc current at which cell work only
Q43.
Sol: Mg /Mg*" || Fe*" / Fe?*
[=150mA
t =20 min = 20x 60 se¢
Q=1t=150x10"xT. 2% 103 = 130 coulombs

gin eq. wt: & m I
= x15><12 0.0224 Ans
H= 96500 G%& 96500 5

e

Q44. '
Sol: (i) gd— +2e ——»Cd(s), E”--0403V
(ii) CdS () 2¢ b Ed(s) + ST(aq), E=-1.21 V
(iii) (‘}d(s) s (aq) %Cds (s)+2¢ ,E'=121V
(i) — (ii) Cd“ + S¥ — - CdS, E°=-0.403 + 1.21 =0.807
= CdS —>s Cd*+8%,E°=0807V
AG” = -nf £°= —2x96500%0.807 = 155.8 KJ/mole

s 0.0592 -0.807x2
- log K Shauh il SR
E Og Sp . 0'0592 Og Sp
Ksp =1077%=4.99x10%  Ans
Q45. :

Sol: Cd(8)+2H"(ag)——> Cd™ (aq) + H,(g)
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0

£ -0.40V & 3 ={}0.V

cdticd
We =AG = -nF £,
o 0.0592

Ecen =€ can —

logQ

00592, 0.780
-(e°. -p°, )_ I
( w et )T T 5 OB
~0.0592. (1
= (0-(~0.40 el =
(0-(-0.40)=05210g( 1]
=0.40+8.9 x10° =0.409

~. Work done = —2x96500x0.409 =-78919.724] =-78.9197KJ

-Ve work implies that work is done by cell.

Q46.
Sol:  For concentration cell, &°%,, =0
For &, = _0'2592 logQ

For &y tobe+ Ve, log Q should be -ve
.. Q should be less than 1.
0.04

=>Q_10

Cr’" with less concentration will be.in right direction of the reaction & Cr’" with higher conc”

will be on the left side.
Cr’* (IM) + Cr—— Cr* (0.04M)% Cr

Q47.
Sol: oz(g)+4H*(aq)+4Br'(ag)ﬁ§->2H20(i)+2Brz(l)
[H ] By S
At pH= 3@ [H*M 1035 2 51x10* M

- For [Br] s?i’mdﬂrd sol- =

1 1

T 251x107) <1 39.61x10°°

Efell = 822,4_]'!'1'}{20 EBr /Br~ _ el l k= 0 16 SSORIGE & o ;
2 e 0.0592 v 1 ST 0.0592

4 39.61x10 ;
0.0592

e, =0.16 x14.40=0.16 - 0213

= =0.053V, (-ve), so the reaction is not spontaneous.

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar

Ans

= Cr'with less cone-" act as anode so the dilute sol-" side will be the anodic side.
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Q48.

Sol: ¢, =0.45 with standard hydrogen electrode as anode
AgSCN‘m Ag"' +SCN-

Initially 0.1 M

WAteg® S S 0.1+S

- K¢ =5(0.1+8)

0 0

rstiag € wm,

0.0592 1
045=¢,, . . lo
Ag"IAg 1 g [Ag‘}

0.0592

gc‘ell =&

=)

0.45=0.80+

log(Ag’)

-0.35
0.0592

[Ag']=10"°=1.124x10° .. s=[Ag']= 1.124x10°
.. Ksp=s(0.1+s) ~0.15=1.124x107 . Ais

=log[Ag"]

Q49.
+0.0592
Sol: ., = T]og ch,,
70 . :
(1.51 +0.49) = i logK , :>—:9~—:!ogK .
“* 0.0592. «*

= log K, =337.8 K =10 Ans™
Objective Problems

Q1. Ans - (b]_l"'ln galvanic éell, Anode is —ve electrode, Cathode is +ve electrode.
because from anddc_:c".is leaving and there must be —vely charge, so that it car
chargee's. :

Q2. Ans - (a)

Q3. Ans - (b) Cu is oxidising & so ¢ is loosing & that ¢ is taken Ag™ & it get reduced.

Q4.Ans-(b) €’ =0

' /H,

£ =0.80

Ag" /AR _
Reducing potential of Ag > Red. Potential of H;; so Ag has more oxidising power

than H2, So Hj can’t oxidise silver in standard case.

_0.0592 1

0
Q5. Ans - (a) B =i, : log F

CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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—0.118 = 0+0.0592log[H']

~0.118
log[H ] = — -
el =350
[H+]— 1072 M. :
Q6. Ans-(b) = & =&, —£,., =0-(-0.76)=0.76V

1
Reduction potential

Q8. Ans-(b) &’ =&, —&,

Fe''/Fe  “zn®izn A
= —-041-(-0.76)=0.76 - 041 =0.35V
Q9. Ans - (a) Since the largest gap is bet" IT & IIT
Q10. Ans - (d) Again the largest gap is in between I <V
Q11. Ans - (b) Again for the same reason.
Q12. Ans - (¢)

(n, +n,)F.e =nFg +n,Fe,

Q7. Ans - (a) Reducing power «<

Je=lg +12¢,

e TJ742(-0.4
g:‘él+3283 =D_ + ‘;( 4)_—0 036?""?0%

Q13. Ans - (a) &, =gl

C1 ol My M

.....

Q14. Ans - (b) &’ —5"

cell = g M Zn2* fZn

all are in -»hndard condition, so it has same &,

Q15. Ans - (a) because £'is an mte_ns_:fy:g property
Q16. Ans - (c) Since AG, is an extensive property .. AG, = 2AG,

R,

Q17. Ans - (d) E\,‘“

Forj?:" >0, K T . should be greater than 1.

cell.

Q18. Ans - {b)e < 0, 50 at Qtﬂﬂddrd condition it is not possible for reaction to happen.

cell
Q19. Ans - (b) Max-" emf will be obtained if
—-0.0592 Io [H*Janode
1 [H" Jcathode
_—0.0592
1

Emf =

log[H" Janode .- [H'] cathode = 1M gives
[H'] anode is the least which will happen in 0.1 M CH;COOH.
. | i
Q20. Ans - (¢) EH] (g)+ AgCl(sje=——=—==> H' (ag) + Ag(s)

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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Pt/ H; (g), HC1 (Sol-") || AgCl (s) / Ag’

0.0592, [ 1
i sn [Cu ]

7'y

To increase €, !og
[Cu®

Q21. Ans - (a,d) e, =g2

3 should decrease. So [T"}] shuu}d decreases & [Cu®
should increase.

23
Q22. Ans - (b) Ae &fg{log [an*]—log [Zn ]

cen

10

L Zn*
00592, [ ]xm:“(.osgz)xl
2 [z 2*] 2
. € will decrease by — 0.03 V
Q23. Ans-(b) At PH=10, [H']=10""M

:_o.osgzlog 1 _ _ 0502V

El-rm, 1 [HLJ
| Q24. Ans-(d) g, —¢, = M{l{l [H*:' —log [H*l}

-0.0592
l

g —g =

S1og10” '—mo—'{;sﬁ x7=-041V Ans "

(logd—log 10—"')-— 0059?

of Na’. In SO;, & OH’, OH" will 6xidise first because it has lower reduction potential
than that of 804 : So at cathode Hv wﬁl produce & at anode O, will be produced.

.....

l.e+1x0. 153%(1+1 )x0.337 by {na +1,¢, = (n, +1,)¢,}

£ “0674 0.153= 0521 Y Ans
Q27. Ans - (b) S 4
Q28. Ans - (b) L%m& coeff e:ent =5x10° V/K

gﬁL égf& 107 =+ve

So when the cell work its gets dischérge & so E decreases.

Since 6_E = +ve

e
So if E decrease, then T will also decrease
Q29. Ans - (a) Since Reduction potential of MnOy is larger than that of Cl, ; So MnO4 can
reduce easily. So it has higher oxidising power than Cl;. So MnO4 can be used with HCI.
Q30. Ans - (¢) According to the rule in latimer diagram red-" pot At right side is lower than
Reduction potential. ;

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Circul ar Road, Ranchi -1
Ph.: 0651 - 2562523, 9835508812, 7488587412
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