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III  

I.  (RAM) : 

  1961 

 

12C
2

1
.)M.A.R(



  





12
12

1
 

 

.)M.A.R(
 

 





2

1
.)M.A.R(  

Most    chemical       and 

 

biological         reactions  

 

involve   oxidation    and     

 

reduction.Where     here       

 

is    an oxidation,   there     

 

is  an  always  reduction. 

 

Chemistry is essentially  

 

a      study     of    redox  

 

systems. 



            
2 

II.  ( amu) : 

(amu), 

th

12

1









 12C
12

1
amu1   

C-12 

=1.66×1024
 gm 1.66×1027

 kg 

  amu (Da) amu ‘u’ 

 

III.  AMU 

=R.A.M × 1 amu 

IV.  

SI 

0.012 kg( 12 mg) 

6.02×10
23 

(NA) 









g121121

g12C1 12

 NA  

 
23

24
10023.6

1066.1

1
1 





 

V.  

‘O’ = ‘O’ =16 amu 

=6.02×1023  ‘O’  

=16 amu×6.023×1023 
=16×1.66×10-24 g×6.02×1023=16 g 

( 1.66×10-24 × 6.02 × 1023 1) 

VI.  

(Atomicity) 

: H2, O2, O3 etc. 

: H2SO4, SO3 etc. 

H2SO4  - 7 
O3  - 3 
H2  - 2 
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VII.  

H2   2 amu 
H2SO4  (2+32+64)=98 amu. 

VIII. (GRAM MOLECULAR MASS) : 

6.02×10
23 

(GAY-LUSSAC’S LAW OF COMINING VOLUME) : 

H2(g) + CI2(g)   2HCI 

1 vol    1 vol             2 vol 

(AVOGADRO’S HYPOTHESIS) : 

S.T.P. 

S.T.P. 

=00C or 273 K 

=1 atm = Hg  760 mm 
STP 22.4 

NH3 N 

H NH3 17 gm,N 14 gm H 3 gm 

% 

%35.82100
17

gm14
100

NH

NNH
%%NNH

3

3
3   

%65.17100
17

3
100

NH

HNH
%HNH

3

3
3   

= ×n  




n   
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  

C40
  


P M= 

R T 

RT/H

RT/

H 22
PM

PM

d

d
  

2

M

M

M

2H

  

M = 2 

1. 

23 O3KCI2KCIO2   

: 2×125.5    : 2×74.5 : 3×32 

or 
5.742

5.1222

KCI

KCIO3




  

322

5.1222

O

KCIO

2

3




  

2. 
KCIO3 

23 O3KCI2KCIO2   

: 2×122.5 gm : 2×74.5 gm : 3×22.4 lt. at STP 

.lt4.223

5.1222

STPO

KCIO

2

3




   ……..(i) 

.lt4.223

5.742

STPO

KCI

2 


   ……..(ii) 
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3.  

KCIO3 

23 O3KCI2KCIO2   

KCIO3 

KCI O2 

3

O

2

KCI

2

KCIO 23   

dDcCbBaA   

d

D

c

C

b

B

a

A
  

(POAC) : 
POAC 

KCIO3( )KCI( )+O2( ) 

K (POAC) 

K = K 

KCIO3 K = HCI K 

KCIO3 K 

KCI K 

KCI K =1×KCI 

 KCIO3 =KCI 

KCI

KCIg

KCIO

KCIOg

3

3   

  KCIO3 KCI 

O 

KCIO3 O =3×KCIO3  

3×KCIO3 =2×O2  

.)lt4.22(

ONTP
2

KCIO

KCIO
3 2

3

3
  

  
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Na2CO3 HCI STP CO2 

OHCONaCI2HCI2CONa 2232   

OHCONaCI2HCI2CONa 2232   

3 mol  6 mol 

1 : 2 

1 : 2 

:  

:  

:  

  Na2CO3 HCI 

6
1

6
   )(2

2

4
  

 HCI 

 

1

CO

2

HCI 2  

 CO2 = 2 

 STP CO2 =2×22.4=44.8 lt. 

 

(M) 

(m) 

(x) 

% 

(N) 

ppm 

  
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1.  (M) : 
1 L(1000 ml) 

  

 

mlV)(

1000w
)M(




  

lmV  

2.  (m) : 
1000 gm (1 km) 

 

1000  

x gm y gm m x gm 

y/m mole 

1000
xm

Y



  

3. (x) : 

=N 

 
Nn

n
)x( 1


  

 

 
Nn

N
)x( 2


  x1+x2 = 1 

4. % 

 

(i) % (w/w) : 100 gm 

100w/w%   

 

(ii) % (w/v) : 100 ml 

100v/w%   

 

(iii) (V/V) : 100ml 

100
ml

V/V%   
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1. 1. 

e.g.2Mg+O22MgO                                             e.g. CuO+CCu+CO 
2.                                             2.  

e.g.H2S+Cl22HCl+S                                         e.g. S+H2H2S 
3.                                              3.  

e.g.Fe
2+

+Fe
3+

+e 
                                             e.g. Fe

3+
+eFe

2+
 

4. 4.  

     (+2)        (+4)                                                            (+7)        (+2) 

     SnCl2SnCl4                                                               MnO4
   Mn

2+
 

5. 5.   

e.g. Sn
2+
Sn

4+
+2e                                           e.g. Fe

3+
+e  Fe

2+
 

•  

•  

(i) ( H2O2 , Na2O2) 1   

(ii) ( KO2) 

(iii) (KO3) 1/2 1/3  

(iv) OF2 +2 O2F2 +1 

•  
H ( NaH, KH 

1) 

•  
(Cl, Br,l) 

e.g. 
5

3ClOK


 
5

3HlO
 7

4HCO


 
5

3KBrO


 

•  
(a) (Li , Na, K, Rb, …...)  

(b) (Be , Mg, Ca …….) 

(c) 

•  

e.g. 
0

2O ,
0

8S ,
0

4P ,
0

3O  
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•   

•  

•  n n n8 

p-

N- v

)ON,NO,ON,NO,HN( 5

5

2

4

23

3

2

2

3

3 

 

• 
p



1.  

2.  

AB (B,A ) 

B-

(Paradox). 

C3O2, Br3O8 S4O6
2 

 (*)

C3O2 C 

4/3 

C +2 C 

     OCCCO
20

*
2




 

     C3O2 

  Br3O8, Br,+6 Br,+4

16/3 

 
 
 
 
 

                             Br3O8 (tribromooctaoxide) 

  S4O6
2, 2.5 +5,0,0 +5 

 

                 S4O6
2 

(trtrathionate ion) 
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•  

KMnO4, K2Cr2O7, HNO3, COnC.H2SO4 

K , Na2S2O3 

H2O2,NO2
 

OH8SOKSOMn2)SO(Fe5SOH8OMnK2SOFe10.g.e 2424

2

342

3

424

5

4

2




 

)g(O)(OH2)aq(OH2
021

22

11

2 


  

)(OH6)aq(OS2)aq(S4)aq(OH12)s(S 2

2
2
32

2
2

0

8 






 

)(OH)aq(CI)aq(CIO)aq(OH2)g(CI 2

112

2 








 

a) 2KCIO3 = 2KCI + 3O2 

b) OH2NNONH 2224   

 

c) KCIKCIO3KCIO4 43   

CI 
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1. 2222 OOHOH   

2. 
  XOX.)dil(OHX2  

3. 
  32 XOX.)conc(OHX  

F3 

22 OFF)(NaOHF  
 

22 OF)(NaOHF  
 

4. 
  OCNCNOH)CN( 2  

5. )(POHPHOHP 2234
   

6. 
 

2
32

2
2 OSSOHS  

7. )(MnOMnMnO 24
2

4 


 

8. )(NHONOHNH 322   

  )(NHNOHNH 322   

9. (+1, +3 ) 

  33323 POHPHPOH   

  )(POHPHPOH 43323   

  43333 POHPHPOH   

10. ( ) (+1, +3, +5 ) 

  
  2CIOCICIO  

  


 32 CIOCICIO  

  


 43 CIOCICIO  

11. 32 HNONOHNO   

• (Comproporionation) 

(Comproporionation) 

)(OHHO 223  
 

  

(a) (b) 

• 
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OHMnSO)SO(FeSOHKMnOFeSO 243424244   


21

2

2

4

62

3

2

4

63

2

2

4

61

2

2

4

712

4

62

OHOSMn)OS(FeOSHOMnKOSFe


  

 :  




  23
4

7
2 MnFeOMnFe  

 : 

V : 
    2

4
32 MnOMnFeFe  

V :  
Fe Mn 

  2
4

32 MnMnOFeFe  

V : 
H2O H

+ 

O H H2O H
+ 

  32 FeFe  ( ) …………(i) 

OH4MnMnOH8 2
2

4  
  .………..(ii) 

V : 
(i) (ii) 

   eFeFe 32
     ………(1) 

OH4MnMnOH8e5 2
2

4   
 .………(2) 

V : 

  eFeFe 32
      ………(1)×5 

1)2.(..........OH4MMnOH8e5 2
2

4  
 

OH4MnFe5MnOH8Fe5 2
23

4
2  

 

mailto:vkWDlhdj.k@vip;u


            
13 

X : 

OH4MnSO)SO(Fe
2

5
SOH4KMnOFeSO5 243424244   or  

10FeSO4+2KMnO4+8H2SO45Fe2(SO4)3+2MnSO4+8H2O+K2SO4. 

(E) :- 

x

M

n-f).(v
(E)   

1. v.f= H
+ 

 
 
 
 
 

HCl  ,  H2SO4             H2PO4          H3PO3 

H
+
 

V.f  1         2                3                       2 
 
 

                                     100%  

E.  
1

M
 

2

M
  

3

M
  

2

M
 

 VI O,S,Se,Te, Vll F, Cl, Br, I 

•  
= OH 

•  
H

+ 

  H
+ 

•  
(a) 



    Na2 CO3,  CaCO3,  Fe3(SO4)3 (2Fe
3+

+3SO4
2) 

(V.f) 2   2   2×3=6 

E.   
2

M
   

2

M
   

6

M
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(b) 

Na2CO3+HCl  NaHCO3+NaCl 

              

Na2CO3 v.f. v.f. 2 

(c)  v.f.=

(1000 ml) 

V ml E W gm 

•  
E

W
   

•  V ml, 
E

W
   

•  1000 ml 
mlVE

1000W




 

•  
mlVE

1000W
)N(




  

(N)= (M)× (n)  

N×V (ml ) =×V (ml )×n 

or   
=  × n 

(i) aA+bBmM+nN 
A =B =M =N 

(ii)  MxNy  

MxNy =M =N 

•  

Oxalic acid, K2Cr2O7.AgNO3, CuSO4, 
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•  

NaOH, KOH, HCl, H2SO4, 2, KMnO4 etc. 

n1V1M1=n2M2V2 

•    

•  

 
OA RA

 
1. Fe

2+ 
MnO4

 
  eFeFe 32  5Fe

2+
MnO4

 

   
OH4Mne5H8MnO 2

2
4  

 Fe
2+ 

=M/1 

MnO4
 

=M/5 
2. Fe

2+ Cr2O7
2 

  eFeFe 32  6Fe
2+
Cr2O7

2 

   

OH7Cr2e6H14OCr 2
32

72  
 Cr2O7

2 
=M/6 

3. C2O4
2 MnO4

 


 e2CO2CrO 2
2

4  5C2O4
2 2MnO4

 

   OH4Mne5H8MnO 2
2

4  
 C2O4

2 
=M/2 

MnO4
 =M/2 

4. H2O2 MnO4
 

  e2OH2OH 222  5H2O2 2MnO4
 

H2O2 =M/2 

MnO4
 

=M/5 
5. As2O3 MnO4

 


 e4H10AsO2OH5OAs
3

4232  As2O3 =M/4 

6. AsO3
3 BrO3

 


 e2H2AsOOHAsO
3

42
3

3  AsO3
3 

=M/2 

   OH3Bre6H6BrO 23  
 BrO3

  =M/6 

•  KMnO4 H2SO4 

•  KMnO4 

•  Fe
2+ 

H2O2 

(i) 2 

  e2)s()aq(2 2  

(ii) (V) O3
, 

 
 2  

)(OH3)s(3)aq(H6)aq(5)aq(O 223  
 

(iii) S2O3
2 


 2OS)s()aq(OS2

2
642

2
32  
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Na2S2O3 . 5H2O……

___________________________________________________________________________ 
OA RA 

1. 2 


2
6423222 OSNaNa2OSNa2  222Na2S2O3 

  Or 



2

64
2

322 OS2OS2  Na2S2O3 =M/1 

2. CuSO4 
242224 SOK2CuK4CuSO2   2CuSO4  2  2 = 2Na2S2O3 

  Or 222
2 Cu4Cu  

 

                      White ppt 

CuSO4 =M/1 

3. CaOCI2 
2222 CI)OH(CaOHCaOCI   CaOCI2  CI2  2  2  

  
22 KCI2K2CI   

2Na2S2O 

  
22 CI22CI    CaOCI2 =M/2 

4. MnO2 OH2CIMnCI.)conc(HCI4MnO 2222 


 

22 KCI2K2CI   

or 22
2

2 CIOH2MnCI2H4MnO  
 

  CI22CI 22  

MnO2  CI2  2  2Na2S2O3 

MnO2 =M/2 

 

5. O3
 

OH33H65O 223  
 O3

 
 32  6  6Na2S2O3 

O3
 =M/6 

6. H2O2 OH2H22OH 2222    H2O2  2  2  2Na2S2O3 
H2O2 =M/2 

7. CI2 
22 CI22CI    CI2  2  2  2Na2S2O3 

CI2  =M/2 
8. O3 OH33H66O 223    O3  32  6  6Na2S2O3 

O3 M/6 
9. CIO 

22 CIOHH22CIO    CIO  2  2  2Na2S2O3 

10. Cr2O7
2 

OH7Cr236H14OCr 2
3

2
2

72  
 Cr2O7

2  32  6 

Cr2O7
2 

 =M/6 
11. MnO4

 

OH85MnO2H1610MnO2 2244 


 2MnO4
  52  10 

MnO4
  =M/5 

12. BrO3
 

OH33BrH66BrO 223    BrO3
  32  6 

BrO3
 =M/6 

13. As(V) 
223342 OHAsOHH32AsOH    H3AsO4  2  2 

H3AsO4 =M/2 
14. HNO2 OHNO22HNO2 222    2HNO2  2  2 

HNO2  =M/1 
15. HCIO 

OHCIH2HCIO 22    HCIO =M/2 

__________________________________________________________________________________________________________________ 
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                          OA RA  

 

1. H2S
 

  H22SSH 22  H2S22 
H2S =M/2 

2. SO3
2  

 
  H22SOOHSO

2

422

2

3  So3
2
22 

SO3
2 

    

=M/2 
3. Sn

2+ 

 
  2SnSn 4

2
2  Sn

2+
22 

Sn
2+

    =M/2 
4.  As(III) (at pH 8) 

 H22HAsOOHAsOH
2

42232  H2AsO3

22 

H2AsO3 =M/2 
5.  N2H2   4H4N2HN 2242  N2H4=224 

N2H4 =M/4 

(H2O2) : 

H2O2 

H2O2 

H2O2 

H2O2 10V, 20V, 30V 

20V H2O2 H2O2 S.T.P/ O2 H2O2 

2222 O
2

1
OHOH   

2OP.T.Slt4.22
2

1
  

=34g                  =11.2 lt S.T.P. O2   

  S.T.P. 11.2 litre 34. gm H2O2 

6.5

OH
(N)OH 22

22   

 

 
2

N

f.v

N
M 2222

22

OHOH

OH   

 

  
2.11

OH
(M)OH 22

22   

(g/) : S 

= × = × 34 

= × 

= × 17  
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Ca Mg 

Ca Mg 

 

(a) : 2HCO3

H2O+CO2+CO3

2 or 
           : Ca(HCO3)2+Ca(OH)2CaCO3

+2H2O 

Ca
2+

+CO3
2
Ca(OH)3

 

(b) : CaCl2+NaCO3CaCO3
+2HaCl 

(c) : Na2R+Ca
2+
CaR+2Na

+
 

(d) : (PO3
)3 etc.  

(ppm) : 

66
A 1010

A
ppm   

CaCO3 ppm 

63 10
CaCO

ppm   

 

100% H2SO4 SO3 100% y% 

( y > 100) (y100) 100 g 

SO3 100% 

SO3 =80/y(y100)/18 

 

CO2 Cl2 % 

 

CaOCl2+H2SO4CaSO4+H2O+Cl2 

CaOCl2+2HClCaCl2+H2O+Cl2 

CaOCl2+2CH3COOHCa(CH3Coo)2+H2O+Cl2 

CaOCl2+CO2CaCO3+Cl2 

+CH3COOH+KK3  ( ® ) 

)g(W

V(mL)x3.55
%Cl2


 

X= 

V= (ml ) 


