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fo|qrjlk;u dk gy (Solution of Electrochemistry) 
 

EXERCISE # 1 


Hkkx - I 
 

B-1. ekud vip;u foHko dk eku ftruk de gksxk vip;u {kerk mruh gh vf/kd gksxhA  

 

B-2. fuEure ekud vip;u foHko mPPre vip;u {kerkA  

 

C-2. SO4
2– + 4e–  

1

2
S2O3

2– 

 –4 × Eº × F =  2 × 0.936 F + 2 × 0.576 F 

 Eº = – 
2 0.936 2 0.576

4

  
 = – 0.756 volt 

 

C-3. Mn3+ + e–  Mn2+ 1.5 volt 

 Mn3+ MnO2 + e– – 1 volt  

 2H2O + Mn3+ MnO2 + 4H+ + e–. 

 2Mn3+ + 2H2O MnO2 + 4H+ + Mn2+. 

 2Mn3+ Mn2+ + MnO2, Eº = 1.5 – 1 = 0.5 volt. 

 G = –1 × 0.5 × 96500 = – 48.25 KJ. 
 

C-4. 2AI2O3 (melt)  2AI2O3(s) ,  G1º = – 2 × 16 

 2AI2O3(s)   4AI(I) + 3O2(g),  G2º = 2 × 1269 

 3C + 3O2  3CO2,    G3º = – 3 × 395 

 2AI2O3 (melt) + 3C  4AI (I) + 3CO2(g), 

 Gº = G1º + G2º + G3º   =   – 32 + 2 × 1269 – 3 × 395 = 1321 kJ 

 Gº = – nFEº   1321 × 103 = – 12 × Eº × 96500 
 Eº = – 1.14 volt 
 

D-1. H2  2H+ + 2e–  

 0.1M and 
2HP  = 1 atm  

 Eoxidation = 0 –  
0.0591

2
log (

2HP )2   = + 0.0591 × 1  =  0.0591 volt  

 

D-3. Cu2+  +2e–  Cu,   

 pH = 14, [H+]  = 10–14 M [OH–] = 1 M    [Cu2+] × 12 =  1 × 10–19   [Cu2+] = 1 × 10–19 M 

 E = 0.34 –
0.0591

2
  log 

19

1

10
  = 0.34 –

0.0591

2
  × 19 = – 0.2214 volt 

 

D-4. (M  Mn+
(0.02M) + ne–)  × 2 

 (2H+ + 2e–  H2)  × n 

 2M + 2nH+  2Mn+ + nH2 

 0.81 = (0.76 + 0) –
0.0591

2n
log

 
2

2n

0.02

(1)
   (0.81 – 0.76) =

0.0591

2n
  log 4 × 10–4 

 n = – 
0.0591

2 0.5
 × log 4 × 10–4 = – 0.591 (–4 + 0.6) = 2.  
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D-5. (a) Zn + 2Ag+ (aq)   Zn2+ (aq) + 2Ag(s) 
 (b) Eº = 0.8 – (– 0.76) = 1.56 V 

 (c) 1.6 = 1.56–
0.059

2
  log 

2

2

[Zn ]

[Ag ]




  ;k 1.356 = log 

2

2

[Ag ]

[Zn ]




  

 ;k log   
2

2

[0.1]

[Zn ]
= 1.356 ;k 

2

0.01

[Zn ]
 = 22.7  ;k [Zn2+] =  

0.01

22.7
 = 4.4 × 10–4 M 

 

D-6. 
5

N O
3


 + 2H+ + e– 

4

2NO


 + H2O  ;     0.79 volt  

 
5

3NO


  + 8H+ + 6e–NH3OH+ + 2H2O ;     0.731 volt 

 E = 0.79 –
0.0591

1
  log 

2

1

[H ]
  = 0.731 –

0.0591

6
  log 

8

1

[H ]
 

 0.79 + 2 × 
0.0591

2
log [H+] = 0.731 +  

0.0591

6
 8  log [H+] 

 0.059 = 0.059 (2 –
8

6
) pH  

  pH = 
6

4
 = 1.5  

 
D-7. EºZn / Zn2+ = 0.76 volt EºCu / Cu2+ = – 0.34 volt 

 CuSO4 +  Zn  ZnSO4 + Cu. 

 O = (0.76 + 0.34) –
0.0591

2

2

2

Zn
log

Cu





 
 
 

     log 
2

2

Zn

Cu





 
 
 

= 37.22  

 

F-1. Cu2+ + 2e–  Cu   
 No. of Faraday required = 2 F  = 2 × 6.023 × 1023    = 12.04 × 1023  
 

F-2. 0.108 = 
E

96500
× 0.5 × 193  E = 108 g/eq.  

 

F-3.  
Ag

metal

W

W
=   

Ag

M

E

E
=  

108
n

108
= n  n =

0.5094

0.2653
  = 1.92 n = 2. 

 

F-4. 
2.977

106.4 /n
 =

3 1 60 60

96500

  
 .   n = 4.  

 

F-5. 10.8 × 80 × 5 × 10–4 = 
108

1 96500
 × 2 × t   t = 193 sec 

 

F-6. Ag+ + e–  Ag  
0.54

108
= 5 × 10–3 mol  

 2H2O + 2e–  H2 + 2OH–  

 
2Hn  = 2.5 × 10–3,   

2HV = 22.4 × 2.5 × 10–3 = 56.0 mL 

 

F-7. Ni bysDVªkWu ds lkFk] dSFkksM vfHkfØ;k] Ni2+ + 2e–  Ni,  ,uksM vfHkfØ;k, Ni  Ni2+ + 2e 

 foy;u dh eksyjrk esa dksbZ ifjorZu ugha gksxkA 
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F-8. Cd2+ + 2e—  Cd. 

 Cd required for 2g of Hg =  
12 2

88


= 0.2727 g. 

 t =
2 96500 2727

112.4 5

 


  = 93.65 Sec. 

 

F-9. 2HSO4
–  S2 O8

2– + 2e– +  2H+   i = 
2 96500

60 60 0.75



 
i = 71.48 Amp.  

 

G-1. CH4 + 10OH¯   CO3
2– + 7H2O + 8e– 

 vko';d QSjkMs dh la[;k = 
80 x 3600 x 0.96

96500
 

 vr% vko';d CH4 ds eksy = 
1

8
 x 

80 x 3600 x 0.96

96500
 

 
4CHV  = 

1

8
 x 

80 x 3600 x 0.96

96500
 x 22.4 L =  8.356 x 0.96 = 8.02 L Ans. 8 

 

H-1. K = 
1

245
 ×

4

7
  = 2.332 × 10–3 mho cm–1. 

 m = 
–32.33 10 1000

0.1

 
 = 23.32 mho cm2 mol–1. 

 

H-2. eq = 97.1 Scm2 eq–1, C = 0.1 N 
 A = 1.5 cm2,   l = 0.5 cm 

 eq =
 1

R A
1000

C

 
    97.1 =

1000

0.1
  × 

1

R
 × 

0.5

1.5
 

 R = 34.33    i = 
V

R
 = 

5

34.33
 = 0.1456 amp 

 

H-3. C = 0.1 N,  K = 1.12 × 10–2  Scm–1,  R = 65  

 K = 
1

R A
   

A
= lsy fu;rkad =  1.12 × 10–2 × 65 = 0.728 cm–1  

 

I-1. ºm(NH4CI) = 150  = ºm(NH4
+) + ºm(CI–) 

 ºOH– = 198,   ºCI– = 76 , m(NH4OH) = 9.6,  C = 0.01 

 ºm(NH4OH) = 150 – 76 + 198 = 272 

  =  m 4

m 4

(NH OH)

º (NH OH)




 = 

9.6

272
 = 0.0353  

 

I-2. m(NaA) = 83 S cm2 mol–1 

 m(NaCI) = 127 S cm2 mol–1 

 m(HCI) = 426S cm2 mol–1 

 m(HA) = 83 + 426 – 127 = 382 S cm2 mol–1. 

 

I-3.  = 
7.36

390.7
 Ka = C2  = 0.05 ×  

2
7.36

390.7

 
  

= 1.77 × 10–5  mol/ lit 

 

I-4. KAgCI =  2.28 × 10–6 Scm–1, 138.3 = 
61000 2.28 10

S

 
 

 S = 1.65 × 10–5  and  Ksp = (S)2 =  2.72 × 10–10 M2.  
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Hkkx - II  
 

A-1. xSYosfud lsy@fo|qr jklk;fud lsy esa dqN jklk;fud vfHkfØ;kvksa ds dkj.k fo|qr ÅtkZ mRiUu gksrh gSA  

 

A-2. yo.k lsrq fo|qr ifjiFk dks iw.kZ djrk gS vkSj ;g nzo&nzo laf/k foHko dks U;wure djrk gSA  

 

A-3. vxj&vxj ,d ftysfVu gksrk gS ;g KCl fo|qr vi?kV; ds lkis{k yo.k lsrq esa iz;qDr gksrk gSA  

 
A-4. Ecell = E°Ni / Ni2+ + 

Ag / Ag
E   

 = 0.25 + 0.80 = 1.05 Volt. 
 

B-1. E0 xgu xq.k gksrk gS ;g Hkkx ysus okys F2 ds nzO;eku ij fuHkZj ugha djrkA  

 

B-2. U;wrue ekud vip;u foHko] mPpre vip;u {kerkA  

 

B-3. 2
0

Cu / Cu
E   = 0.34   2

0

Fe /Fe
E  = –0.44 volt  

 blfy, Cu, Fe2+ dks foLFkkfir ugha dj ldrk gS  

 

B-4. Cu ,Y;qfefu;e ukbVªsV ls Al3+ vk;u dks foLFkkfir ugha dj ldrkA  
 

B-5. U;wure ekud vip;u foHko ;qDr vk;u mPpre ekud vip;u foHko ;qDr vk;u dks foLFkkfir dj ldrk gSA  
 

B-6. U;wrue ekud vip;u foHko mPpre vip;u {kerkA  

 

B-7. AgNO3, Pb(NO3)2 ds lkFk KCl vo{ksi cuk ysrk gS] blfy, ;g bu fo|qrvi?kV; ds lkis{k iz;qDr ugha fd;k tk 

ldrk gSA  

 

C-1. Fe3+ + 3e–  Fe , – 0.036 volt  

 Fe  Fe2+ + 2e– 0.44 volt 

 Fe3+ + e–  Fe2+  
   + 3 × 0.036f –2 × 0.44 × f  = – 1 × E° × f 
 E° = 0.772 Volt  
 

C-2. Cu+ + e–  Cu, E° = x1 Volt 

 Cu2+ + 2e–  Cu, x2 Volt 

 Cu  Cu+ + e– – x1Volt 

 Cu2+ + e–  Cu+ 
   – 2 × x2 × f + 1 × x1 × f = –1 × Eº × f 
 Eº = 2x2–x1  
 

C-3. izR;sd fLFkfr esa Lor% vfHkfØ;k ds fy,    

 Elsy > 0, G < 0 vkSj Q (vfHkfØ;k Hkktd) < K (lkE; fu;rkad).  

 

D-1. E = 1.1 –
0.0591

2
  log

0.1

0.1
     E = 1.10 Volt  

 

D-2. H2(Pt) (1 atm) | 3H O | | Ag+
(xM) | Ag 

 1.0 = (0 + 0.8) –
0.06

1
 log 

[H ]

x



 

 –
0.2

0.06
  = log 

[H ]

x


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10

3
 = pH + log x  

 log x = – 1.7 

  
–5.510

x
= 1.62 × 10–4 

 x = 2 × 10–2 M  
 

D-3. Zn   1

2
CZn  + 2e– 

 
 2

2
CZn  + 2e–  Zn 

  2

2
CZn 

 1

2
CZn     

 E = 0 –
0.0591

2
  log 1

2

C

C
 

 E  +ve  When C1 < C2  
 

D-4. 
(p )

1
2H  2H+ + 2e– 

 2H+ + 2e– 
(p )

2
2H  

 
(p )

1
2X   

(p )
2

2X  

 E = 0 – 
0.0591

2
 log 2

1

p

p
 

 P2 < P1 for E  +ve 
 

D-5. H2  –2(10 M)
2H  + 2e– 

 2H+
(10–3 M) + 2e–  H2 

 –3(10 M)
2H  –2(10 M)

2H  

 E = 0 – 
0.0591

2
 log 

2
–1

–2

10

10

 
 
 

 

 E  – ve vLor% 

 

D-6. E = 0 –
0.0591

2
 log

16

4
 = –

0.0591

2
×2 log 2 = – 0.0591 × 0.301  = – 0.0178 Volt.  

 ;fn foifjr fn'kk esa tksM+k tkrk gS] rks E = 0.0178 oksYV 

 
E-1. ,uksM+ ij % Ag Ag+  + e– 

 dSFkksM+ ij % Ag+ + e–  Ag 

 blfy, Ag+ dh lkUnzrk fu;r gksxhA  

 

E-2. H2 ds rqY;kad = O2  ds rqY;kad 

  
0.224

22.4
 2 = 2O

22.4

dk vk;ru
  4  

 0.112 yhVj = O2 dk vk;ruA  
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E-5. vfØ; bysDVªksM dh mifLFkfr esa] lSy vfHkfØ;k fuEu gS % 

 ,uksM :  H2O  4H+ + 4e– + O2 

 dSFkksM :  {Cu++
(aq) + 2e– Cu(s)} × 2 

 dqy lSy vfHkfØ;k 2Cu++ aq. + 2H2O 4H+ + 2Cu(s) + O2  

 [H+] dh o`f} ds dkj.k, pH ?kVsxhA 

  vr% (B) m‘Ùkj gSA  

 
F-1. 8H+ + 5e– + MnO4

– Mn+2 + 4H2O 

      (1 eksy) 

 5 eksy e– = 5 QSjkMs  

 

F-2. Fe ds fu{ksfir eksy = 
1

2
× 3 = 1.5 eksy  

 WFe = 1.5 × 56 = 84 g.  
 

F-3. W = 
63.5

2 96500
× 2 × 60 × 60 = 2.37 g 

 % n{krk = 
3

2.37
×100  

 
F-4. 2H2O + 2e–  H2 + 2OH– 

 izokfgr QSjkMs dh la[;k = 
9.65 1000

96500


 = 0.1 F 

 fufeZr –OH
n = 0.1 eksy 

 nNaOH = 0.1 eksy  4 g.  

 

F-5. QSjkMs ds f}rh; fu;e ds vuqlkj 

 
A

A

 dk nzO; eku

 dk rqY; kad nzO; eku
= 

B

B

 dk nzO; eku

 dk rqY; kad nzO; eku
 = 

C

C

 dk nzO; eku

 dk rqY; kad nzO; eku
 

 
1

4.5

15 /n
 =

2

2.7

27 /n
  =  

3

9.6

48 /n
 

 0.3n1 = 0.1n2 = 0.2n3 = k 

 n1 = 
10

k
3

 

 n2 = 10k  
 n3 = 5k   

 n1 :  n2  : n3  = 
10

:10 : 5
3

 =
1 1

: 1 :
3 2

 = 2 : 6 : 3   

 0.3 : 0.1 : 0.2 
 3 : 1 : 2  
 

G-1. fujkosf'kr vfHkfØ;k  

 Pb(s) + PbO2(s) + 2H2SO4 2PbSO4 + 2H2O.  
 

G-2. H2–O2 b±/ku lsy 

 ,uksM ij :    2OH– + H2  2H2O  + 2e–  

 dSFkksM ij : 2 H2O + O2 + 4e–  4OH–  

 

H-1. izcy fo|qrvi?kV; ds fy, 

  C

M
  = 

M

  – b C  

 

H-2. eksyj pkydrk  izfr eksy fo|qrvi?kV; ds vk;uksa dh la[;kA  
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I-1. Ka = 25×10–6
 eq = 19.6 Scm2 eq–1, C = 0.01  

 Ka = 0.01 × 2     = 
–6

–2

25 10

10


 = 5 × 10–2 

  = 5 × 10–2 = 
eq

19.6


   eq
  =  

–2

19.6

5 10
= 392 Scm2 eq-1. 

 

I-2. 1.53 = 
–61000 3.06 10 

ukeZyrk
 

 ukeZyrk = 2 × 10–3 M 

 eksyjrk =  
–32 10

2


= 10–3 M 

 Ksp = 10–6 M 
 

I-3. Ka = C2 = 0.1× 

2
7

380.8

 
  

 = 3.38 × 10–5  

 
I-4. K = 1.382 × 10–6 s cm–1 

 AgCl = 61.9 + 76.3 = 138.2 = 
–61000 1.382 10

S

 
   S = 10–5 M.  

 

I-5. 
4m,BaSO  = (x1 + x2 x – 2x3)    

4eq.,BaSO  = 4eq.,BaSO

n factor




 

 
4eq.,BaSO  = 1 2 3(x x – 2x )

2


 

 

Hkkx - III 
 

1. (A) 2 2Zn / Zn Mg /Mg
Eº Eº   so Eºcell  = –ve 

 (B) 2Ag / Ag Zn / Zn
Eº Eº   so Eºcell  = +ve 

 (C) 2Ag / Ag Zn / Zn
Eº Eº   so Eºcell  = 0 (lkE; ij) 

 (D) 2Ag / Ag Fe /Fe
Eº Eº   so Eºcell  = +ve 

 

2. (A) Elsy = –
0.059

2
log 2

2

2
H c a

2
H a c

(P ) [H ]

(P ) [H ]




  ,  

 Eºlsy = –
0.059

2
  log 

2

2

0.01 (0.1)

(0.1) (1)




 = 

0.059

2
 3 = +ve 

 (B) lsy vfHkfØ;k : Ag+
c (10–2)  Ag+

a (10–9) 

 Elsy = 0
cellE –

0.059

1
  log

9

2

10

10




 = Eºlsy + 

0.059

1
 × 7 > 0 

 Eºlsy   0 vkSj lkUnzrk lsy ugha gSA 

 (C) Elsy = 0 –
0.059

2
log

2
a

2
c

[Cu ]

[Cu ]




 = – 

0.059

2
 log

0.1

0.01
  = – ve 

 (D) Elsy  = – 
0.059

2
 log c

a

[Cl ]

[Cl ]




 = 

0.059

2
 log 

0.1

0.1
= 0     

  rFkk Eºlsy = 0.  
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EXERCISE # 2 


Hkkx - I 
 

1. As 2
o

Cu
E   Cu = 0.337 V  >  

2

0

H /H
E   

  Cu2+, H2 }kjk vipf;r gks ldrk gSA  
 

2. fuEure ekud vip;u foHko okys /kkrq vk;u mPpre ekud vip;u foHko okys /kkrq vk;u dks foLFkkfir dj 

ldrs gSaA  

 

3. (C) M dkcZu ls vf/kd fØ;k'khy gS rFkk B, A ls vf/kd fØ;k'khy gSA ijUrq A rFkk B nksuksa C ls de fØ;k'khy gSA   

  

4. dsoy ,uksM ;k dSFkksM vdsys dk;Z ugha dj ldrs blfy, vip;u foHko dk ije eku dk fu/kkZfjr ugha dj ldrs 

gSaA  
 

5. E1 = Eº – 
R T

n F
 ln 2  

 E2 = Eº –  
R 2T

n F


 ln1 = Eº  

  E2 > E1   
 

6. Elsy = 0.059 log  1

2

C

C
  

 Elsy +ve rFkk vf/kdre ds fy,   

 1

2

C

C
 < 1   vkSj C1 < C2   fn;k gS C2 = 1M. 

   C1 , H+  dh U;wure lkUnzrk gksuh pkfg,A  (B)  ;g lgh mÙkj gSA 

 

7.  Ecell = 
0 – 0.059

1
 log 

5

3

10

10




= 0.059 V  

 

8. E1 = 
– 0.059

1
log [H+]  

 ;k pH1 =    E1 / 0.059  = pKa  + log 
x

y
 

  pH2 =   E2 / 0.059 = pKa + log  
y

x
 

 ;k 1 2E E

0.059


  = 2 pKa    ;k pKa =  1 2E E

0.118


 

 

9. Ecell = (0.77 – 0.0713) –  
0.059

1
log  

0.02

0.1 0.34
= 0.713 volt.  

 

10. v'kq) dkWij ,uksM ij ftad ds lkFk vkWDlhd`r gksrk gS ysfdu dkWij ds 'kqf)dj.k esa dkWij dSFkksM ij vipf;r 

gksxkA  
 

11. dSFkksM ij %    2H2O  +  2e– H2 + 2OH–  ] × 2 

 ,uksM ij % 2H2O O2 + 4H+ + 4e–  

 H2 = 2 eksy 

 O2 = 1 eksy dqy vk;ru = 3 × 22.4  = 67.2 L.  
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12. 
1000 2

(55 32)




 =  

27 24 3600

96500

   
  or   = 0.951 = 95.1% 

 

13. 
9.72

22.4
× 2 = 

2.35

22.4
  × 4 +

W

194
  × 2 or W = 43.47 g  

 

14. dSFkksM dks gVkus ds i'pkr~ dqy vkos'k izokfgr ugha gksxk ysfdu vk;u ;kn`fPNd xfr djsxsaA   

 

15. vk;ju ij tax yxus dh vfHkfØ;k gS&  

 2H+ + Fe + 
1

2
O2  Fe2+ + H2O  

 

Hkkx - II 
 

1. (A) H4XeO6 vf/kd SRP eku j[krk gS] blfy, ;g F2 dh rqyuk esa vPNk vkWDlhdkjd gSA 

 (B) O3 vf/kd SRP j[krk gS] blfy, Cl2 vkWDlhd`r gksxkA 

 (C) – –
4 3

o

ClO /ClO
E  {kkjh; ek/;e dh rqyuk esa vEyh; ek/;e esa vf/kd eku j[krk gSA 

 (D)  3– 4–
6 6

o

[Fe(CN) ] |[Fe(CN) ]
E  = 0.36 V  

  vr% ClO¯, Ce4+, Br2O– ds }kjk [Fe(CN)6]4– vklkuh ls vkWDlhd`r gks ldrk gS ysfdu Li+ ds }kjk ughaA 

 (E) – – –
o

ClO /Cl (OH )
E  dk eku – –

o

BrO /Br
E  o – – –

4 3

o

ClO /ClO (OH )
E  dh rqyuk esa vf/kd gSA blfy, ;g lgh gSA 

 (F)  Ce4+ vEyh; ek/;e esa Cl2 dks vkWDlhd`r ugha dj ldrk gSA  

 

2. H2
 
 2H+ + 2e–  

 1 atm     10–10 

 
 

2

2
10

H /H

100.059
E 0 log

2 1




    2H /H
E 0.59V     

 

3.  Cu2+ + 4NH3   [Cu(NH3)4]2+ 
  1 a  0 
  0 2  1 

   Kf = 
2

3 4

2 4
3

[Cu(NH ) ]

[Cu ] [NH ]




 

 ;k  1 × 1012 = 
2 4

1

[Cu ] (2)
 ;k [Cu2+] = 6.25 × 10–14. 

 vc, ECell =
0
CellE  –

0.059

2
 log  

2

2

[Zn ]

[Cu ]




  = 1.1 –

0.059

2
 log 

14

1

6.25 10
= 0.71 V. 

 

4. 
M

1000K
m


  

 200 = 
04.0

1000K
 

 K =  
1000

04.0200
= 8 x 10–3 S cm–1. 

 K = 








9


 x 

R

1
 

 8 x 10–3 = 








4

8
 x

R

1
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 R = 3108

2


 = 
4

1
x 103  .  

 iqu%  V = IR 

 blfy, I = 
R

V
 = 








 310

4

1

10

 = 4 x 10–2A.  

 

5. Ksol = 2Ba
K   + Ag

K    + –
3NO

K  

 5.3 = 
2 2

o

Ba [Ba ]

–310

 


 +

o

Ag [Ag ]

–310

 


 + 
– –
3 3

o

NO [NO ]

–310




 

  5.3 = 

–3

–3

13 10 0.1

10

 
  + 

–3

–3

6 10 0.2

10

 
+ 

–
3

o

(NO )

–3

0.4

10

 
  

   –
3

o

(NO )
 = 7 × 10–3 × 1000 Sm2mol–1 = 7 Sm2 mol–1  

 

6.  = 
3.907

390.7
 = 0.1 

 HA + aq    
H+    +     A– 

          CC

 C– C 

 [H+| = C = 0.01 × 0.01 = 10–4  
 pH = –log [H+] = 4  
 

7. 0 = 
( )

2sol H O1000

S

   
 

 138 =  
S

10)02.24.3(1000 6
  

 S = 1 × 10–5  

 

8. º
m  (H2O) = 

      

2

2
22 BaCl

º
mHCl

º
mOHBa

º
m 

 = 5.5 × 10–2 S m2 mol–1. 

 vc SI bdkbZ esa 

 º
m  = 

M

10K 3      º
m  (H2O) = 

 dissOH

10K

2

3
 

   5.5 × 10—2 = 
 dissOH

10105.5

2

36  
 

   [H2O] diss = [H+] = [OH–] = 10—7 M 

 lkE; ds fy, : H2O  H+ + OH– 

 fo;kstu fLFkjkad K =  
  
 OH

OHH

2

–

= 








 

18

1000

1010 77

 

    = 1.8 × 10—16 

  vafdr mÙkj = 18  

 

9. /kuk;uksa esa 
OH3  vf/kdre  m j[krk gSA ,d f}&vkosf'kr /kuk;u ,dy /kuk;u dh rqyuk esa mPp 

m  j[krk gSA  
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Hkkx - III  
 

1. U;wure ekud vip;u foHko ;qDr vk;u mPpre ekud vip;u foHko ;qDr vk;u dks foLFkkfir dj ldrk gSA  
 

2. G0 = – nFE0
cell  

 ;fn E0
cell = +ve rc G° = –ve vkSj vfHkfØ;k Lor% gksrh gSA  

 

4. (A) ,uksM   2H2O  O2 + 4H+ + 4e–   

 (B) ,uksM  2H2O  O2 + 4H+ + 4e–  

 (C) ,uksM  Cu Cu2+ + 2e–  

 (D) ,uksM  2H2O  O2 + 4H+ + 4e–  

 

5. dSFkksM ij % Cu2+ + 2e–   Cu(s) 

 ,uksM ij %  Cu (s)  Cu2+ + 2e–  

 dSFkksM ds nzO;eku esa o`f) = ,uksM ds nzO;eku esa deh = 
2.68 3600

96500


 × 

63.5

2
  = 3.174 g. 

 

6.   Ag  Cu  Au  

 rqY;kad vuqikr  1      :     1     :      1  

 eksy vuqikr 
1

1
    :     

1

2
     :     

1

3
 

    6    :  3       :     2.    
 
7. Fe2+ + 2e–  Fe [in FeSO4]  

 Fe3+ + 3e–  Fe [in Fe2 (SO4)3] 
 Fe3+ + 3e–  Fe [in Fe (NO3)3]  

 FeSO4 esa fu{ksfir Fe dh ek=kk =  
Q

96500
 × 

56

2
 

 Fe2(SO4)3 esa fu{ksfir Fe dh ek=kk = 
Q

96500
×

56

3
  

 

8. ,uksM   : Pb(s)  

 dSFkksM  :  PbO2(s)  

 H2SO4(lkUnz.) dk yxHkx 38% foy;u fy;k tkrk gS  

 ,uksM :  Pb(s)  Pb2+ (aq) + 2e– 

 Pb2+(aq) + 2
4SO   (aq) PbSO4(s)  

 Pb(s) + 2
4SO   (aq) PbSO4 + 2e– 

 vf/kdk'k PbSO4(s) dk vo{ksi ySM NM+ ij fu{ksfir gks tkrk gS 

 dSFkksM : 2e– + 4H+ + PbO2(s)  Pb2+(aq) + 2H2O() 

  Pb2+(aq) + 2
4SO   (aq) +4H+ + 2e– PbSO4(s) + 2H2O()   

  PbSO4(s) dSFkksM+ NM+ ij fu{ksfir gks tkrk gS  

 lEiw.kZ vfHkfØ;k : Pb(s) + PbO2 (s) + 2H2SO4 (aq)  2PbSO4(s) + 2H2O(), Ecell = 2.05 V  

 

9. lsy dk izfrjks/k vk;uksa ds dEiUu ds dkj.k ugha gksrk gS] ysfdu ;g okLro esa vk;uksa ds la?kV~; ds dkj.k gksrk gSA  

 
11. c  

 vr%  1 = a x 0.1 

   2 = a x 0.01 

  3  = a x 0.005 

  4  = a x 0.0025 
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  G =    


lsy fLFkjkad
 

vr%, 
1

1.0a
G1


  ; 

10

01.0a
G2


  

  = 0.1 a    = 0.001 a 

  5.

005.0a
G3




 ;  25

0025.0a
G4




 
  = 0.001a   = 0.0001 a 

 vr% G1 > G2 = G2 > G4  

 

13. 
º
eq

 = 
Vf

º
m

 

 /kuk;u@_.kk;u ds fy, Vf – vkos'k( yo.k ds fy, Vf = dqy /kuk;fud@_.kk;fud vkos'k 

 lkFk gh, 
º
m  (Al2(SO4)3) = 2 

º
m  (Al3+) + 3 

º
m  –2

4SO
 

 & 
º
eq

 (Al2(SO4)3) = 
º
eq

 (Al3+) + 
º
eq  –2

4SO
  

 
 
14. Li+ Na+ K+ Rb+ Cs+  
 ty ;kstu dh ek=kk ?kVrh gS  

 vk;uksa dk vkdkj ?kVrk gS  

 vk;fud xfr’khyrk c<+rh gS  

  

aqH

 
dk vkdkj lcls NksVk gksus ls vf/kdre xfr'khyrk n'kkZrk gS  

 

Hkkx - IV  

 
1. ysVhej fp=k ls fn;k x;k gSA Cl2 – Cl–, H+ vk;u dh lkUnzrk ls Lora=k gSaA 

 

2. G0 = G1
0 + G2

0 , bldk mi;ksx djrs gq, E0 = 
0.42 1.36

2


 V = 0.89 V 

 

3. 

 

 

 

4. tSls gh 
Gº

F


 ?kVrk gS] LFkkf;Ro c<+rk gSA  

 

5. tSls gh 
Gº

F


 ?kVrk gS] LFkkf;Ro c<+rk gS blfy, + 2 ,oa 0 voLFkk +1 dh rqyuk esa vf/kd LFkk;h gSA  

 

6. C
m  =  m

 – b C  

 tc  C1 = 4 x 10–4 C
m  = 107  

 ,oa tc  C2 = 9 x 10–4  m = 97  

 vr% 107 = m
  – b x 2 x 10–2   ... (1)  

 97 = m
  – b x 3 x 10–2   ... (2) 

 b = 1000  
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 m = m
  – b C  

 m
  = m + b C  

 = 107 + 103 x 2 x 10–2 

  
m
 = 127 ohm–1 cm2 mole–1  

 

7. 25 x 10–4 (M) NaCl foy;u ds fy,  

 m = m
  – b C  

 m = 127 – 103 (25 x 10–4)1/2 

 m = 127 – 103 x 5 x 10–2 

 m = 77 

 ysfdu  m =  
K x 1000

M
  K =

a

 
  

  x 
1

R
 

 m  = 
a

 
  

  x 
1

R
 x 

1000

M
 

 m = ¼lsy fu;rkad½ x 
1000

R x M
 

   77 = ¼lsy fu;rkad½ x 
4

1000

1000 x 25 x 10
  

 fu;rkad = 77 x 25 x 10–4  =  0.1925 cm–1  

 

8. Na2SO4 ds foy;u ds fy;s  

 K =
a

 
  

 x  
1

R
=  

0.1925

400
= 4.81 x 10–4 ohm–1 cm–1 

 m =
K x 1000

M
  = 

4

3

4.81 x 10 x1000

5
x 10

2





 

 m (Na2SO4) = 192.4 ohm–1 cm2 mole–1  

 

9. rqY;kad fcUnq ij [Br–] dh lkUnzrk gksxh =  100 m3, [Na+] = 100 m3  

 blfy, dqy =  
Br

 + 
Na  = 1.2 Sm–1  = 12 × 10–1 Sm–1. 

 

EXERCISE # 3 


Hkkx - I 

 

1. MnO4
– vk;u nksuksa Fe2+ dks Fe3+ esa rFkk Cl– dks Cl2 esa vkWDlhd`r dj ldrk gSA blfy, Fe(NO3)2 dk HCl esa 

MnO4
– vk;u ds }kjk xq.kkRed fu/kkZj.k ugha fd;k tk ldrkA 

 fn;s gq, lsy ds fy,  Pt, EºCell , Cl2(g) (1 atm) | Cl– (aq) | | MnO4
– (aq) | Mn2+ (aq),  (1.51 – 1.4)  = 0.11 V 

ds cjkcj gSA  

 

2. E + 0.03 = Eº – 
0.06

2
log

2[Zn ]

0.5



.  

 E = Eº –  
0.06

2
  log

2[Zn ]

C



. C = 0.05 M.  

 
3. Zn | Zn2+ (0.01 M) | | Fe2+ (0.001 M) | Fe,  E = 0.2905. 

 lsy vfHkfØ;k Zn + Fe2+  Zn2+ + Fe. 
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 0.2905 = Eº –
0.0591

2
 log 

0.01

0.001
. 

 Eº = 0.32 Volt. 

 lkE; ij Ecell = 0. 

 0 = 0.32 –
0.0591

2
 log Keq  

 Keq = 100.32/0.0295.  
 

4. In+  In3+ + 2e–,  0.42 volt. 

 In2+ + e   In+,  – 0.4 volt. 
      ______________________________ 

 In2+  In3+ + e– 

      ______________________________  
 Eº = 0.44 volt. 
 

 Eºcell = 0.15 + 0.44 = 0.59 volt. 

 0 = 0.59 – 
0.059

1
log K. 

 K = 1010. 
 

5. Fe  Fe2+ + 2e–,  0.44 V. 

 2H+ +
1

2
 O2 + 2e– H2O, 1.23 V. 

         ____________________________________________ 

 Fe + 2H+ + 
1

2
O2   Fe2+ + H2O, Eº = 0.44 + 1.23 = 1.67 volt. 

 Gº = – 2 × 1.67 × 96500 = – 322.3 kJ. 
  

6. 2Ag+ + C6H12O6 + H2 2Ag(s) + C6H12O7 + 2H+, Eº = 0.8 – 0.05 = 0.75 volt.  

 0 = 0.75 – 
0.0592

2
log K. 

 ln K = 2.303 × log K = 2.303 × 25.34 = 58.38. 
 

7.  [H+] = 10–11 M. 

  Eoxide = – 0.05 – 
0.0591

2
log(10–11)2 = – 0.05 + 0.65 

 ;k H = 0.65 volt.  
 

8. ekud bysDVªkWM foHko] lkUnzrk fuHkZj ugh djrkA 
 

9. AgBr (s)  Ag+ + Br– 
 (S + 10–7) × S = KSP  = 12 × 10–14 . 
 S = 3 × 10-7 M. 
 [Ag+] = 4 × 10–7 M ; [Br–] = 3 × 10–7 M ; [NO3

–] = 10–7 M. 

 Ktotal =  º(Ag+)  º(Ag+) +  ºBr–  ºBr–  + º(NO3–) º(NO3–) 

 ºKCl = ºK+ + ºCl– . 
 KKCl = 4 × 10–4 × 6 × 10–3 + 3 × 10–4 × 8 × 10–3 + 1 × 10–4 × 7 × 10–3. 
 KKCl = 24 + 24 + 7. 
 KKCl = 55 Scm–1. 
 

10. NaCl ds eksy = 4 × 0.5 = 2 mol. 

 Cl2 ds fu"dkf"kr eksy =  
1

2
× NaCl ds eksy = 

1

2
× 2 = 1 mol. 

 

11. Na-Hg veyxe dks 1 : 1 eksyj la;kstu ds :i esa ysrs gq,sA 

 Hkkj = 2 × 23 + 2 × 200 = 446 g. 
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12. 2Na+ + 2e–  2Na. 
 vko';d QSjkMs dh la[;k = 2. 

  dqy vkos'k = 2 × 96500 = 193000 dwykeA  
 

13. Cl2 + 2I–  I2 + 2Cl–. 
 Eº = 1.36 + (– 0.54) = 0.82 V (+ ve).  Lor% 
 

14. Mn3+ + e–  Mn2+, 1.50 volt. 
 2H2O O2 + 4H+ + 4e–, 1.23 volt. 
       _____________________________________ 

 4Mn3+ + 2H2O  4Mn2+ + O2 + 4H+,  Ecell = 1.5 – 1.23 = 0.27 volt. (+ ve). 
 

 Mn3+, H2O dks vkWDlhd`r dj nsrk gS  
 

15. QSjkMs ds fu;e ls fufeZr H2 ds rqY;kad = 
t (sec)

96500

 
 

  0.01 x 2 =
310 10 t

96500

 
  = 96500 x 2 = t  

  19.3 x 104 sec = t  
 

16. os Lih'kht (species) ftudk vip;u foHko NO3
– (Eº = 0.96 V) ls de gS mudksa NO3

– vkWDlhd`r dj nsxkA ;s 

Lih'kht  V, Fe, Hg gSaA 
 

17. M (s) | M+ (aq, 0.05 M) || M+ (aq, 1 M) | M(s) 

 ,uksM :          M (s)  M+ (aq)  +  e– 

 dSFkksM :     M+ (aq) + e–  M (s) 

  _____________________________________ 
         M+ (aq) |c  M+ (aq) |a 

 Elsy = E°lsy –
0.0591

1
  log 

a

c

M (aq) |

M (aq) |




 

  = 0 – 
0.0591

1
 log 

0.05

1

 
 
 

 

  = + ve = 70 mV vr% G = – nFEcell = – ve.  
 

18. Ecell = 
0.0591

1


 log 

0.0025

1

 
 
 

 = 
0.0591

1
 log 

0.05

20

 
 
 

 

  = 70 mV + 
0.0591

1
log 20 = 140 mV.  

 

19.  
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20. E = Eº – 
0.059

4
log

2

2 2

4
O

[Fe ]

[H ] P




 

 = 1.67 –
0.06

4
 log 

3 2

3 4

(10 )

(10 ) 0.1



 
 = 1.67 –

0.03

2
 log107 

 = 1.67 – 
0.03

2
 × 7 = 1.67 – 0.105 = 1.565 = 1.57 V.  

 
21. M|M2+ (aq) || M2+ (aq) | M 
         0.001 M 

 ,uksM :  M  M2+ (aq) + 2e– 

 dSFkksM :  M2+  (aq) + 2e–  M 

   ____________________________ 
    M2+ (aq)c  M2+ (aq)a 

 Ecell = 0 – 
2

a

3

M (aq)0.059
log

2 10





  
 
  

 

 0.059 = 
2

a

3

M (aq)0.059
log

2 10





  
  

  

 

  – 2 = 
2

a

3

M (aq)
log

10





  
 
  

 

  10–2 × 10–3 = M2+ (aq)a = foys;rk = s 

 Ksp = 4s3 = 4 × (10–5)3 = 4 × 10–15 
 

22. G = – nFEcell = – 2 × 96500 × 0.059 × 10–3 kJ/mole 
  = – 11.4 kJ/mole. 
 

23. (P) 2 5 3

X

(C H ) N  + 3

Y

CH COOH CH3COO– (aq) + (C2H5)3NH+ (aq) 

 CH3COOH ,d nqcZy vEy gS ftldh pkydrk de gSA nqcZy {kkj feykus ij vEy &{kkj vfHkfØ;k gksxh ftlls u;s 

vk;uks dk fuekZ.k gksxk vr% pkydrk c<s+xhA  

 (Q) KI (0.1 M) + AgNO3 (0.01 M) AgI  (ppt) + KNO3 (aq). 

 dsoy blh vfHkfØ;k esa AgI dk vo{ksi.k gks jgk gS rFkk Ag+ ds LFkku ij K+ foy;u esa vk;sxk] pkydrk yxHkx 

fu;r jgsxh fQj c<s+xhA 

 (R) CH3COOH + KOH CH3COOK (aq) + H2O 

 OH– (aq), CH3COO– }kjk izfrLFkkfir gks jgk gS tks fd de pkydrk j[krk gSA  vr% pkydrk ?kVrh gS rFkk 

vfUre fcUnq ds i'pkr levk;u izHkko ds dkj.k vk;uks dk fuekZ.k ugh gksxk ftlls pkydrk yxHkx fu;r jgsxhA 

 (S) NaOH   +   HI  NaI (aq) + H2O 

 Na+, H+ dks izfrLFkkfir djrk gS] QyLo:i pkydrk ?kVrh gS rFkk vfUre fcUnq ds i'pkr OH– ds dkj.k pkydrk 

c<+rh gSA  

 vr% 39 dk mÙkj  : (P) – (3) ; (Q) – (4) ; (R) – (2)  ; (S) – (1) gksxkA 
 

24. (P) EºFe3+, Fe  

  1 × 0.77 + 2 × (– 0.44) = 3 × x 

  x = –  
0.11

3
V ~ – 0.04 V. 
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 (Q) 4H2O   4H+ + 4OH– 

       2H2O   O2 + 4H+ + 4e–  – 1.23 V 

   +  O2 + 2H2O + 4e–    4OH– + 0.4 V 

   _____________________________________ 
   4H2O   4H+ + 4OH–   – 0.83 V 

 (R)  Eº(Cu2+ + Cu  2Cu+)   

  x × 1 + 0.52  × 1 = 0.34 × 2 

  x = 0.16 V. 

       Cu2+ + e– 
 
   Cu+  0.16 V 

 

 
 +  Cu    Cu+ + e–  – 0.52 V 

   

    ______________________________________________________________ 

      Cu2+ + Cu   2Cu+  – 0.36 V 

    ;|fi fn;s x;s fodYi esa (option)  – 0.18 V fy[kk gqvk gSA 

 (s) Eº(Cr3+, Cr2+)   

  x × 1 + 2 × (– 0.91)  = 3 × (– 0.74) 
  x  – 1.82 = – 2.22 

  x = – 0.4 V 

  vr% lcls mi;qDr dksM+ (D) gSA 

  (P) – (3) ; (Q) – (4) ; (R) – (1) ; (S) – 2. 
 

25. nks bysDVªkWM ds foy;u dks i`Fkd j[kus ds fy, yo.k lsrq dks bl izdkj fy;k tkrk gS fd bysDVªkWM esa vk;u ,d 

nwljs ds foy;u esa eqDr :i ls fefJr uk gksA ysfdu blls folj.k dk izØe ugha :duk pkfg,A  

 ;g jklk;fud vfHkfØ;k esa Hkkx ugha ysrk gSA ;|fi lsy vfHkfØ;k gksus ds fy, ;g vfuok;Z ugha gSA tSlk fd ge 

lhlk lapk;d ds fuekZ.k dks tkurs gSa fd ;gka dksbZ yo.k lsrq ugha gS] ysfdu rc Hkh vfHkfØ;k gksrh gSA  

 

26. m+  m3+ + 2e– 

 G0 = –nFE0     m+ ,d eksy ds fy, 

 G0 = –2 × 96500 × (–0.25) J 
 = + 48250 J/mole 
 = 48.25 KJ/mole 

 ,d eksy ds ifjorZu esa eqDr ÅtkZ  

 x   y  G = –193 KJ 

 vr% ifjofrZr m+ ds eksy 

 
193

48.25
= 4  

 

27. 
X Y

 
    

  
H X H Y

   
           

   HX HY
       (1) 

 

 vc] m

m



 
  = , vr%  m (HX) = m

  1   rFkk m (HY) = m
   2 

    (tgk¡ 1 rFkk 2Øe'k% HX rFkk HY ds fo;kstu dh ek=kk,sa gSA) 

 vc, fn;k gS] fd 

  m (HY) = 10 m (HX). 
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   m
 2 = 10 × m

  1

        2  = 10 1  (2) 

 Ka = 
2C

1–




, but  << 1,  therefore Ka = C2 . 

  a

a

K (HX)

K (HY)
=

2
1

2
2

0.01

0.1




=

0.01

0.1
  ×

2
1

10

 
  

 =
1

1000
 . 

  log (Ka (HX)) – log (Ka (HY)) = –3.  pKa (HX) – pKa (HY) = 3.  
 

 

28. Ecell = E°cell 
2

059.0
– log10

2
4

22

pH]M[

]H][M[




 

 0.092 = 0.151 = 
2

059.0  log10 10x 

 x = 2 
 

29. C = 0.0015M   = 120 cm 
 G = 5 × 10–7s  a = 1 cm2 

  G = × 
a

 

 5 × 10–7 =  × 
1

120
 

 = 6 × 10–5 s cm–1 

 c
m  = 

1000

M

 
= 

–56 10 1000

0.0015

 
 

 pH = 4   

[H+] = 10–4 = c = 0.0015 

 = 
–410

0.0015
 

 = 
c
m

o
m




 

–410

0.0015
 = 

–5

o
m

6 10 1000

0.0015

 


 

  o
m  = 6 × 102 s cm2 mole–1 

 

 

30. G = G° + 2.303 RT log10Q ; 
]Cu[

]Zn[
Q

2

2





   

       = –2F(1.1) + 2.303 RT log1010  
       = 2.303 RT –2.2 F  
 

31. Mg   Mg2+ + 2e–   

Cu2+ + 2e–   Cu  

________________________ 

Mg + Cu2+ Mg   Mg2+ + Cu  

E = 2.67 = 2.7 – 
RT x

n
nF 1

  

 0.03 = 
300

2 11500
 nx  

 2.3 = nx  
 X = 10  
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32. A(s)|An+ (aq, 2M) || B2n+ (aq, 1M) | B(s)  

vfHkfØ;k 

 ,uksM+   (A  An+ + ne) × 2 

 dSFkksM   B2n+ + 2ne  B   

______________________________ 

lEiw.kZ vfHkfØ;k :  

 2A(s) + B2n+  2An+ + B.  

E = Eº – 
RT

nQ
2nF

  

O = Eº – 
n 2

2n

RT [A ]
n

2nF [B ]




  

Eº = 
RT

n4
2nF

  

Now  Gº = –2nFEº = 
2nFRT

n4
2nF


 = –RTn4.  

 Gº = Hº –TSº = 2Gº = –TSº  

 TSº = Gº  

 Sº = 
Gº

T


 = 

–RT n4

T
 = –Rn4  

 = –8.3 × 2 × 0.7 = –11.62 JK–1mol–1  

 

Hkkx - II  
 

5. Electrons flow from anode to cathode always. 
 

6. –
4MnO + 8H+ + 5e–  Mn2+ + 4H2O 

 E = 1.51–
0.059

5
log

2

– 8
4

[Mn ]

[MnO ][H ]




 

 Taking Mn2+ and –
4MnO  in standard state i.e. 1 M, 

 E = 1.51 –
0.059

5
  × 8 log 

1

[H ]
= 1.51 –

0.059

5
 × 8 × 3 = 1.2268 V 

 Hence at this pH, –
4MnO will oxidise only Br– and I– as SRP of Cl2/Cl– is 1.36 V which is greater than 

that for –
4MnO  /Mn2+. 

 

7. ;fn dkWij /kkrq ds CykWd dks 1 M ZnSO4 ds ,d foy;u ;qDr chdj es Mwcksrs gSa] rks vfHkfØ;k izkIr ugh gksxhA 

 D;ksafd 
o

Zn/Zn2E   = –0.76 V 

   
o

Cu/Cu2E   = +0.34 V 

 blfy, Cu, ZnSO4 ls Zn dks foLFkkfir ugh dj ldrh gSA 

 

8. rF; 

 

9. Fe2+ + 2e–  Fe + o
1E  = –0.47 V  

 Fe3+ + e–  Fe2+ + o
2E  = +0.77 V    

  

 Fe3+ + 3e–  Fe + o
3E   

 
o o

o 1 1 2 2
3

1 2

n E n E
E

n n





 = 

   2 0.47 1 0.77

2 1

   


 = – 0.057V  
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10. o

T / T
E   = + 0.34V 

 = o

A / A
E  = + 0.55V 

 Therefore T+ more stable  
 

11. 2 3
o

Mn /Mn
E 1.57V   ; 

2

o

H /H
E OV   

 Mn2+ cannot reduce H+ to H2 

 
12. Cell reaction :  

 M(s) + 3Ag+ (aq)   M3+ (aq) + 3Ag(s)  

 Applying Nernst equation :  

 Ecell = o
cell

0.059
E

n
  log10 Q 

   0.421 = (0.8 × 3
o

M / M
E  )–

0.059

3
 log10 

 
3

0.001

0.01
  

  3
o

M / M
E   = 0.32V 

 

13. dSFkksM+ 

 2e– + 2H2O  H2 + 2OH–  
2H(v.f.)  = 2 

 eksy = 
i t

v.f. 96500




 

 
112

22400
 = 

i 965

2 96500




 

 
1

2
 = 

i

2
 

 i = 1 amp 
 

14. C6H5NO2  

 OH 

NH2 

  

 4e– + 4H+ + C6H5NO2  6 4 2
M.W.  109 g

C H (OH)(NH )


 + H2O 

 (v.f.) = 4  W = ZIt = 
E

F
 × I × t 

M
E

4

 
 

 
 

 W = 
109 9.65 60 60

4 96500

  


 

 W = 9.81 g  
 

15. –2
4

–
4 SO)s(Pbe2)s(PbSO    

2F fo|qr/kkjk izokghr djus ij fo|qr vi?kfVr PbSO4 = 303g/mol  

0.05F; fo|qr/kkjk izokghr djus ij fo|qr vi?kfVr PbSO4 =
2

30305.0 
= 7.6g  

 

16. Gº = –RTlnK  
 –2 × 96000 × 2 = –8 × 300 × lnK  

 ;k,  lnK = 160  

 ;k, K = e160  
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17. mPp SOP, eku gksus ij] vipk;d {kerk vf/kd gksrh gSA  

 

18. A : 
1

2
H2 (g)  H+

 (aq.) + e– E° = 0.0 V  

 C : AgCl (s)  + e–  Ag (s) + Cl– E° = x V 

 Ecell = E°cell – 
0.0591

1
log {[H+] [Cl–]} 

 0.92 = x – 
0.06

1
log (10–12) 

 0.92 = x + 0.72 
 x = 0.92 – 0.72 = 0.2 Volts  
 

19. rF;  

 

20. 
Au/AuZn|)s(Zncell 32 EEE      

 = SOPanode + SRPcathode 
 = 0.76 V + 1.40 V = 2.16V  
 

21. E°cell = 
0.0591

n
 log Kc = 160.0591

log(1 10 )
2

 = 0.4728 V  

 

22. H = – nFEcell + nFT
dE

dT
  

    = –2 × 96000 × 2 + 2 × 96000 × 300 × (–5 × 10–4) 
   = – 384000 – 28,800  
   = – 412.8 kJ/mol  

 

23. ºm(HA) = °m(HCl) + °m(NaA) – °(NaCl) 
   = 425.9 + 100.5 – 126.4 
   = 400 

–5 3

m –3

K 1000 5 10 10

M 10

   
   = 50  

 
50

0.125
400

     

 

24. izcyre vkWDlhdkjd mPPkre SRP eku j[krk gSA  

 

25. Fe2+ Fe  Fy2–G1    

  Fe3+ Fe  Fz3–G2    

 Fe3+ Fe2+  Eº = 3z – 2y  

 E°cell =
0

Fe|Fe

0

Ag|Ag 23EE      

 = x – [3z – 2y) = x + 2y – 3z  
   

 fn xbZ lSy vfHkfØ;k ds fy,  

 
cellE = x + 2y – 3z    

 

26. Gº = – nF º
CellE = – 2 × 96000 × 2.0 × 10–3 = –384 kJ/mol  
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27. Ni(NO3)2  Ni2+ + 2NO3
–  

 dSFkksM+ ij Ni2+ + 2e–  Ni 

   2F  1mole  

   0.1F  
2

1.0
= 0.05 mole  

 

28. fo|qr vi?kV~; dh lkanzrk esa deh ds lkFk pkydRo esa deh gksrh gS 

 fo|qr vi?kV~; dh lkanzrk esa deh ds lkFk eksyj pkydrk esa o`f) gksrh gSA  

 

29. 

 

KCl 

NaCl 

M 

C     

 


K

0
M )(  > 

Na

0
M )(    

 Na+, K+ ds laxr vf/kd ty;ksftr gS bfly, KCl oS|qr vi?kV~; NaCl ls mPp M j[krk gSA 

 

30. mPp SRP eku okyh /kkrq vk;u] mPp vkWDlhdkjd {kerk j[krk gSA  

 

31. pwafd vEyh; lkeF;Z fuEu Øe dk vuqlj.k djrh gS HCOOH > C6H5COOH > CH3COOH  

 

32. 
 
Cu2+ 

º
1E  

Cu+ 
0.522 

Cu 

0.34 

   

 2 × 0.34 = 522.01Eº
1    

 522.0–68.0Eº
1    158.0Eº

1  V  

 

33. lS)kfUrd  

 
34. From the given data  

 Eop = E°op – 
0.059

4
 log [H+]4  

Eop = –1.23 – 
4

0591.0
 log [H+]4   

 = –1.23 + 0.0591 × pH = –1.23 + 0.0591 × 5  
 = –1.23 + 0.2955 = – 0.9345 V = –0.93 V  
 

35. lkE; voLFkk ij ElSy= 0 ; EºlSy = 0.01 V 

 Sn + Pb2+  Sn2+ + Pb  

 0 = 0.01 – 
2

06.0
 log 
















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]Sn[
2

2

  

0.01 = 
















]Pb[

]Sn[
log

2

06.0
2

2

  

3

1
 = 

















]Pb[

]Sn[
log

2

2

  
]Pb[

]Sb[
2

2





 = 101/3 = 2.1544  
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36.  
108

1
108

Ag deposit
n mole   

 –Ag e Ag    

  

 Ag ds ,d eksy fu{ksi.k ds fy, 1 F vkos'k dh vko';drk gksrh gSA 

 
–

2 2

1
2 2

2

  H O O H e  

   

2F vkos'k fu{ksfir djrk gS
1

2
mole   

  

1F vkos'k fu{ksfir djrk gS 
1

4
mole  

 
2O

nRT
V

P
  

 =
1 0.08314 273

4 1


   

 
2OV = 5.674 L  
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