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1
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1 24 

1 H 1 u 
2 C 12 u 
3 N 14 u 
4 O 16 u 
5 Na 23 u 
6 Mg 24 u 
7 Al 27 u 
8 P 31 u 
9 S 32 u 

10 Cl 35.5 u 
11 K 39 u 
12 Ca 40 u 
13 Fe 56 u 
14 Cu 63.5 u 

 

, 
, -

u  g 
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H2O 1:8

NH3 14:3

CO2 3:8
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He, Ne, Ar  Kr 
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)(

Na
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 Na   Na+ 

        
 = 11 (+ )  = 11 (+ ) 
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= 0 = 1+ 
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 Cl   Cl– 
       

 = 17 (+ )  = 17 (+ ) 
 = 17 (– )  = 18 (– ) 

 = 0 = 1– 

  electron1

 (simple ions)
, 

. Na+, 
Na

 (Compound ions) :

. NH4+, 

 : 

( ) ( ) 

. (NaCl) 
(Na+) 

(Cl–) 

S.No.

1 NaCl Na+  Cl–

2 KCl K+  Cl–

3 NH4Cl NH4+  Cl–

4 MgCl2 Mg2+  Cl–

5 CaCl2 Ca2+  Cl–

6 MgO Mg2+  O2–

7 CaO Ca2+  O2–

8 Al2O3 Al3+  O2–

9 NaOH Na+  OH–

10 CuSO4 Cu2+  SO42–

11 Ca(NO3)2 Ca2+  NO3–
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K+ Ba2+

Na+ Ca2+

 [I] Cu+ Mg2+

 [II] Mn2+

Zn2+

Ag+  [II] Fe2+

NH4+

H+ Ni2+

Co2+

 [II] Sn2+

Cd2+

 [II] Pb2+

 [II] Cu2+

Al3+  [II] Mn4+

Cr3+  [IV] Sn4+

 [III] Fe3+  [IV] Pb4+

Au3+ Pt4+

OH– CO32–

H– CrO42–

F– Cr2O72–

Cl– MnO42–

Br– S4O62–

I– S2–

HCO3– SO32–

HSO3– SO42–

HSO4– O2–

ClO3– ZnO22–

ClO– S2O32–

NO2–

NO3–

MnO4–

N3– Fe(CN)64–

PO43–

Fe(CN)63–

P3– (IV) Pt4+
 

 : 

. Fe2+  Fe3+ 



' ' 
' ' 

: 

Cu+

Cu2+

Hg22+

Hg2+

Fe2+

Fe3+

Pb2+

Pb4+

Sn2+

Sn4+

Au+

Au3+

 




. 2 
1 

H2O 
H2O 2, 

2 
(O) (subscript) 

 : 
 , 

, 
(subscript), 

H2 

. H2 
2 2 H, 2 

H2, 
2H2 2 

 : 
 , 

, 
(subscripts) 

. 2 
1 

H2O 
 : 






( ) 
( ) 

. 
C

 4 1 

Cl 
 C1Cl4  CCl4

. 
H
1

Cl
1 

HCl 



. 
H
1

O
2

H2O
. 

H
1

S
2 

H2S
. 

N
3

H
1

NH3

 : 
-1 : 

-2 : 

-3 : 

-4 : 

-5 : 

. 
-1 : 

Ba2+ NO3–

-2 : Ba2+ (NO3)– 

-3 : Ba2+ (NO3)– 

 2  1 
-4 : 

-5 : 
 Ba2+

2 1
(NO3)–

Ba(NO3)2 
 : 
 ,
 ,
 , , 

6.022 × 1023 
 ,

 ,



 /
, ( -12) 

12
1

= 

)12(12
1 

= 2 × 
. 12

1 18 
18 u 



 : 
, 

. NH3 N 
H 

N H 14.0 1 
NH3 

NH3 = N + 3 × H 
 = 14 + 3 × 1 = 17 u 

. H2SO4 H, 
S O H, S 

O 1,32 16 
H2SO4 

H2SO4 = 
(2 × H ) + (1 × S ) 

 + (4 × O ) 
= (2 × 1) + (1 × 32) + (4 × 16) = 98 u 

 :

. O2 = 32 u 
O2 = 32 

 

, 
n 

6.022 × 1023 
. 1 = 6.022 × 1023 

1 = 6.022 × 1023 
1 

6.022 × 1023 

1 = 6.022 × 1023 

 = 
= 

n = M
m

 = 
n = 

0N
N

= n 
= m 

= M 
= N 
= N0 

 m = n × M 
, N = n × N0 

1 = 6.022 × 1023   
 = 

= 

 n = M
m

 = 

n = 
0N

N

m = n × M  N = n × N0 
 ,

:



 (1 m) ×  (1 ) 

1 

1 gm 

1 gm 

1 gm
22.4 

STP 

NA 

NA 

(M) : 

M = 
. 20 g 

( ) (
= 180 u) 

. n = M
m

m = 20 g, 

M = 108 g 
 n = 108

20  = 0.185 
. CO2 51.2 

. CO2 = 12 + 2 + 16 = 44 u 
 CO2 (M) = 44 g 

CO2 (m) = 51.2 g 
CO2 n = 44

2.51
N
m   = 1.16 

. 
(i)  N2 0.5 

 (ii) N 0.5 
.  N2 0.5 

 =  × 
m = M × n 
M = 28 g, n = 0.5 

   m = 28 × 0.5 = 14 g 
(ii) N 0.5 = 

 × 
 m = M × n 

 n = 0.5 , M = 14 g 
 m = 14 × 0.5 = 7 g   

 : 

. C6H12O6 
6 , 12 

6 
, 

X 
 = X1  × 100. 

. (CH2O) ( ) 

. 
 CH2O = 12 × 1 + 1 × 2 + 16 × 1 = 30 

1 (12 g.) = 30 g 
CH2O 1 (12 g) 1 

(2 g) 2 (16 g) 
1 

= g30
g12  × 100 = 40.0% 

= g30
g2 × 100 = 6.7% 

= g30
g16 × 100 = 53.3% 

 : 

. (C6H12O6) 
CH2O C, H,  O, 1 : 2 : 1 



 : 






(integer) 

 -

. 
Na = 43.4%, C = 11.3%, O = 45.3%. 

 [  = Na = 23, C = 12, O = 16] 
. 

%

Na 43.4 23 2

C 11.3 12 1

O 45.3 16 3

88.123
4.43 

94.012
3.11 

83.216
3.45 

294.0
88.1 

194.0
94.0 

394.0
83.2 

Na2CO3 
 : 

 = × n 
n = 

. 
80% 

20% 30 

. : 

%

C 80 12 2.3 1

H 20 1 12 3

66.612
80 

201
20 

166.6
66.6 

366.6
20 



   CH3 
: 

= 12 × 1 + 1 × 3 = 15 
n = = 15

30  = 2 
= × 2 = CH3 × 2 

 = C2H6. 
. CaCO3 NTP 

CO2 112 cc 
- 

(i) CO2 
(ii) CaCO3 
(iii) CaO 

.  (i) CO2 = 22400
112 = 200

1

CO2 = 200
1  × 44 = 0.22 gm 

(ii) CaCO3  CaO   +  CO2 (1/200 mole) 
CaCO3 = 200

1  mole 

CaCO3 = 200
1 × 100 = 0.5 gm

(iii) CaO = 200
1

 CaO = 200
1 × 56 = 0.28 gm

CaO 
 = CaCO3 – CO2

= 0.5 – 0.22 = 0.28 gm 
. 1.6 gm Fe2O3 

FeSO4. (NH4)2SO4.6H2O 



. 
Fe 

 Fe2O3 = 160
1.6 = 100

1

 Fe = 2 × 100
1 = 50

1

FeSO4. (NH4)2SO4.6H2O , Fe 
Fe 

 FeSO4.(NH4)2.SO4.6H2O = 50
1

 = 50
1 ×

= 50
1 × 342 = 7.84 gm. 

. NTP N2 1.12 , H2 
N2 + 2H2 N2H4 

. N2 = 22.4
1.12 = 20

1

N2        +     2H2        N2H4 
(1/20 mole)  (1/20 mole) 
N2H4 = 20

1 × 32 = 1.6 gm 

.  0.2 M H2SO4 100 ml, NaOH 
Na2SO4 

. H2SO4 = 
× ( ) = 0.2 × 1000

100 = 0.02

H2SO4 + 2NaOH  Na2SO4 + 2H2O 
0.02  0.02 

Na2SO4 = 0.02 
Na2SO4 = 0.02 × 142 = 2.84 gm 




