


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Conductors)



(i) 
* 

Eg : 

(ii) 
* 

Eg : 



A - 
C - 
NaCl - 

(NaCl) 





(R) (Resistance)



(Ohm)

e (specific Resistance)

R - 

(i) l 

(ii) a - 

 R  l    &  R 
1

a

R  
l

a
l

R e
a



e 
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e - 

 e)



e = R X 
a

l

 

‘C’ (Conductance)







C = 
1

R

–1 (or) 

ohm–1 (or) mho

(K). (Specific conductance)



1 1 l
X

e R a


l
k C X

a
 

“K” –1 

 ()  :-



(c) 

x 1

 = K x V


1000K

M
M  

 

() (Equivalent Conductance)





 = kV

 =
1000k

N
N - 

(1) 3.9 & 3.10
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X 
















O
 


 : -

 =  c /  
C - (C) 

  

, C =   – (A + B ) C

y  =  c + mx

m = A + B
A, B 

(3) 3.41, 3.42

: - (KohlRausch’s Law)





AmBn –––> mAn+ + nBm–

(1) 

A B

m n






 


 

NaCl Na Cl     

2
2

1

2
BaCl Ba Cl     

2

3
4

2
3 4

1 1
( )

3 2
Al SO Al SO     

3 3
CH COOH H CH COO     

 3CH COONa HCl     NaCl

4 4 ONH OH NH Cl NaOH NaCl      
(2) 

2

2
2BaCl Ba Cl     

4 4

2
2 2Na SO Na SO     
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(3) ()

c





C - C 

  –  

 Ka (or) Kb 

Ka or Kb =

2

1

C
    C2 1  

 - 

C - 

 pH = –log [H+]

[H+] = C
[OH–] = C

 

AgCl =
1000K

S
S = 

1000

O

K
S

AgCl


1000K
S

Ag Cl  
 




 



Ksp 

AgCl   Ag+ + Cl–

(1 – s) s s

Ksp = [Ag+] [Cl–]

= S X S

Ksp = S2

1 : 1 

(Electrolysis)









m  Q

m  It

 m = ZI  t

m – 

z - 

I - 

t - 

Z - 
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* 1F = 96495 

= 1 

* 1 Ag+   1F

1 Cu2+  2F

* 96495 

* 1 =





 (or 

= 
310X 



–1

* 127g 96495 






= 

 

 









(Daniel Cell)

Zn / ZnSO4|| CuSO4/ Cu

Galvanic cell (OR) (Ganiel Cell)

LHS  RHS 
 

Zn(3)––> Zn2+ + 2e– Cu2+ + 2e– ––> Cu(s)
e– 



Zn(2) ––> Zn2+ + 2e–

Cu2+ + 2e– ––> Cu

Zn + Cu2+ ––> Zn2+ + Cu

 (Salt Bridge)

*  U  KCl,  KNO3, NH4NO3 



* 

* 

* 

* 

* 



* 



*  

(Ionic mobility) (Transport number) 

* Eg : KCl,  KNO3,  NH4NO3 etc.,
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: (Electrode Potential)




e– 
e– 


E cell = E

Ox + Freduce


Zn / Zn2+ 

= 0.76V

 = –0.76V

EMF = + 
= 
= 

EMF = Ered (Anode) – Ered (Cat)

(EOCell)

1M 1atm 
25OC EO cell


: (Reference Electrode)


(SHE) 

H+  1 HCl Pt 1atm H2 


Pt.H2  /  HCl 
(1 atm)  (aH+ = 1)

E
O
H2 = 0 

H2   2H+ + 2e– * 
A+ cathode H2––> 2H+ +2e– (0.0V)

At Anode 2e– + 2H+ ––> H2 (0.0V)

(Secondary Ref. electrodes)

i)
ii) (iii) 


       




* 
* 

(+Ve 
* EOcell = +Ve, 
* H2  

 (Zn2+ / Zn = –0.76V)

H2 – 
Zn + H2SO4 ––> ZnSO4 + H2(g)

* 
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–G = nFE

G = –nFE

GO = –nFEO

GO = –RT in K

–nFEO = RT in K

RT ink = nFEO pH = 
0.2415

0.0591

E 

K =

OnFE

RT

S = nF 
E

T P

 
  

E =
P

H E
T

nF T

     

E = 

n = e–

P

E

T

 
  



G, GO, S, H,  K 

EO – 

– GO = –nFEO

–GO = –2.303 RT log Kc

EO = 
2.303 logRT Kc

nF

EO = 
0.0591 log Kc

n

E = EO – ln C D

A B

a aRT

nF a a

0.0591
logO C D

A B

a a
E E

n a a
 

EH2
 = 0.0591 pH 

 pH
2
 =  E 

0.2415

0.0591


QH2/Q = –0.6996 + 0.0591pH

 pH = 
0.6996 0.2415

0.0591

E 


  pH =
0.2415

0.0591

OE E G 
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(Storage cells)




* 
* 
* 
* 
* 
* 

 



* 1860. (Plante)

* H2SO4 1.15 (38%)

  PbO2 Pb
  Pb 
  H2SO4 (38% by mass 1.30 gcms–3)

EMF : 6 to 12 V

(Oxidation) :-

Pb + SO4
2–

(aq) –––> PbSO4(s) + 2e–

H2SO4 - 1.30 to 1.20gcm–3 
(Reduction)

PbO2(S) + SO4
2–

(aq) + 4H+
(aq) + 2e–


PbSO4(S) + 2H2O(l)



Pb + PbO2 + 2H2SO4

( arg )
( )

( )
( arg )

disch e
O

R
ch ing

            2PbSO4 + 2H2O

E = 1.86 + 0.02955 log  
4

2
2

Pb

Pb

a

a



 .


* 
* 
* Eg : 

* 
  
  
  MnO2,   NH4Cl,  ZnCl2 

At anode : Zn(s) ––> Zn2+
(aq) + 2e–

At cathode : 2MnO2(s) + 2NH4
+

(aq) + 2e–


Mn2O3(s) + 2NH3 + H2O


Zn (s) + 2NH4

+
(aq) + 2MnO2(s) ––> Zn2+ + Mn2O3(s) + 2NH3(g) + H2O

EMF  = 1.25V to 1.5V
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(Fuel cells) : -

H2O2 





|  | 
H2 | KOH  | O2

  Cd.Pt

  CaO2 
  NaOH (or) KOH 
At anode : 2H2 + 4OH–

(aq) ––> 4H2O(l) +4e–

At Cathode : O2 + 2H2O(l) + 4e– –––> 4OH–
(aq)

  2H2(g) + O2(g) ––> 2H2O(l)
  70 to 140OC

EMF : 0.7V

* 
* 70%

* 
* H2O2  
* 70% 
* 

(Corrosin) :-


etc) 
Fe2O3. x H2O


2Fe(s) + O2(g) + 4H+

(aq) ––> 2Fe2+
(aq) + 2H2O(l)

EO cell = 1.67V

4Fe2+
(aq) + O2(g) + 4H2O ––> 2Fe2O3 + 8H+

(aq)
Fe2O3 + xH2O ––> 2Fe2O3 . x H2O  


* 
* SO2, CO2 
* 
* 
* 


* 
* 
* 
*         

Fe e– 
Eg : Zn, Mg, etc.,

* 
* 
* H+ 
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 x, y, z -1.2v. 0.5V –3.0V,



1) y > z > x 2) y >   x > z 3) z > x > y 4) x > y > z

 Cu2+
(aq) + e– ––> Cu+

(aq) Cu+
(aq) + e– ––> Cu(s) 

0.15V 0.50V EO Cu2+/ Cu - 

1) 0.500V 2) 0.325V 3) 0/650V 4) 0.150V

 Sn4+ / Sn2+ Cr3+ / Cr 0.15V 

-0.74V 

1) +1. 19V 2) +0.98V 3) +0.18V 4) +1.83V

 E GO Keq 



1) GO > 0 ; Keq >1 2) GO < O : Keq > 1 3) GO < O ; Keq < 1 4) GO > O ; Keq < 1

 Fe2+, Fe3+, I– 35OC 

Fe3+ / Fe2+ I2 / 2I– EO 0.77V 0.536V, 



1) I2 I–  2) 

3) I– I2  4) Fe2+ Fe3+ 

 3A 80cm2 5 X 10–3cm 

1.05gcm–3)

1) 115s 2) 125s 3) 135s 4) 145s

 H2 H+ 

1) Li 2) Ba2+ 3) Cu2+ 4) Be2+

 In2+ Cu2+ ––> In3+ Cu+, at 298K  EOCu2+ / Cu = x1 V

EO + In3+ / In+ = x2V

EO In2+ / In+ =  x3 V



1) x1 + x3 – x2 2) (x1 + x3 – 2x2) / 3 3) x1 + x3 – 2x3 4) x1 + x3 2x2

 NH4OH– 

1) 4
O O O

NH Cl NaCl NaOH     2) 
4

O O ONaOH NaCl NH Cl    
3) 

4 4
O O ONH OH NH Cl NCl     4) 

4

O O ONH Cl NaOH NaCl    
 

F2(g) + 2e– ––> 2F–
(aq) ; E

O = +2.95V

Cl2(g) 2e– ––> 2Cl–(aq) ; E
O = + 1.36V

Br2(l) + 2e– ––> 2Br– (aq) ; EO = + 1.06V

I2(g) + 2e– ––> 2I–(ag) ; EO + 0.53V 



1) F2 I– 2) Br2 Cl– 3) Cl3 Br– 4) Cl2 I2
 NaCl,  HCl,  CH3COONa 126.4,  425.9,

91.0Scm2mol–1 ^
O CH3COOH = ?

1) 425.5 Scm2mol–1 2) 180.5Scm2mol–1 3) 290.8Scm2mol–1 4) 390.5Scm2mol–1
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 Zn2+ / Zn, EO = –0.76V Zn / Zn2+ (1M) / 2H+(1M) / H2(1 atm) EMF - 

1) –0.76V 2) 0.76V 3) 0.38V 4) –0.38V

 0.9g 

1) 9.65 X 104C 2) 1.93 X 104C 3) 9.65 X 103C d) 4.34 X 105C

 

1) Kg / C 2) KgV 3) KgC 4) Kg / V

 25OC 0.1 NH4OH 9.54ohm–1 cm2 mol–1, 

238 ohm–1cm2 mol–1 NH4OH - 

1) 4.008 % 2) 40.800% 3) 2.080% 4) 20.800%

 Zn(s) + Ag2O(s) + H2O(l)2Ag(s) + Zn2+ + 2OH
–

(aq) 

Zn2+
(aq) + 2e– ––> Zn(s) ; E

O = –0.76V

Ag2O + H2O + 2e– ––> 2Ag(s) + 2OH– (aq), E
O = 0.34 

1) 0.84V 2) 1.34V 3) 1.10V 4).42V

 HCl - PH = 10 

1) 0.118V 2) 1.18V 3) 0.059V 4) 0.59V

 Mn2+  2e– ––> Mn, EO = –1.18V

Mn2+ ––> Mn3+ e–. EO = -1.51V 3Mn2+ ––> MnO + 2Mn3+ 

EO 

1)–4.18V & 2) + 0.33V & 3) +2.69 V &  4) –2.69 V & 

 (II) 



[IF = 96500C, C
O
 - = 59u)

1) 4.0 2) 20.0 3) 40.0 4) 0.66

 18MV [H+] = ?

1) 0.2 2) 1 3) 2 4) 5

 0.1M MnO4
2– MnO4

– 

1) 96500C 2) 2 X 96500C 3) 9650 C 4) 96.50C

  (STP) ml 



(Ag - 

1) 5.4g 2) 10.8g 3) 54.0g 4) 108.g

 

1) Pt(s) / H2 (g, 0.1bar) / H+ (aq 1M) || Cu2+ (aq 1m) / Cu(s)

2) Pt(s) / H2 (g, 0.1bar) / H+ (aq 1M) || Cu2+ (aq 2m) / Cu(s)

3) Pt(s) / H2 (g, 0.1bar) / H+ (aq 1M) || Cu2+ (aq 1m) / Cu(s)

4) Pt(s) / H2 (g, 0.1bar) / H+ (aq 0.1M) || Cu2+ (aq 1m) / Cu(s)

 



1)  2) Ni – Cd  3) 4) 

 NaCl 2A 



1) 2.507g 2) 1.364g 3) 2.648g 4) 3.469g
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