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 CO2 3

  8 L 12

 M 32 N 44
 

 K 1 L 2

  3 N 4
 17

 K 242   224

 M 122  N 114

 

 K  L

 M  

 

 K 2  5

 M 7 N 10
 Na2CO3 C

 K 4528% L 4339%

 M 1463%  1132%
 

   L

 M  N

 250 Na2CO3

 K 1250 g  1325g 

 M 1350g N 1424g



 

  1111 L 8889

 M 2211 N 3333

 STP- 85g

 K 115  L 115

  112  N 1111

 H2SO3

 K 3602% L 2902%

  3902% N 4002%
 2 gm

  2058  1022
 L 2058  1023

 M 258  1023
 N 258  1022

 Fe2O2 + HNO3 → Fe(NO3)3 + H2O

 K 0, 6, 2, 3  1, 6, 2, 3

 M 2,2, 2, 3 N 1, 6, 2, 2
 

 K 1  2

 M 3 N 4

 

 K O2 L F2

  Mg N Ar

  Al + O2 → Al2O3 200g

 K 14350g  10588g

 M 104 g N 5294 g

 10g CaCO3

 K 602  1023
  602  1022

 M 602  1021
 N 602  1020

 

 K Na2CO3 L NH4HCO3

 M NaHCO3  CaCO3



 10 mL 02 Na2CO3 01 HCl

 K 0146gm  146gm

 M 100gm N 200gm

  2

 K Na L F

  Ca N K

 

  Al2(SO4)3 L AlSO4

 M Al(SO4)3 N Al2SO4 

 

 K 2 L 4

  6 N 8

 
1 gm

H2
 +  

85 gm

Cl2
 —→

 

 K 335 gm L 85 gm

  355 gm N 85 gm

 

 K 355 gm L 395 gm

 M 435 gm  495 gm

X Y 6 92

12 235 X 394000

Y 2  1013

 Y X

 K 197  108
 L 508  1010

  507 1010
 N 602  1013

 X

i.  



ii.  

iii. 

 

K i ii L i iii 

 ii iii N i, ii iii 

50

CaCO3 

2

HCl

11 12 

 11 500 mL

 K 001 M L 01 M M 05 M N 10 M 
CaCO3

 11 12

i. 22 CO2

ii. CaCO3

iii. 

 

K i ii L i iii  ii iii N i, ii iii 

 

K  L

 N

 

K Z  L M

M n   N 

 −

K 1 g L 1 g

 1 mole N 1 litre

 17 −

K 3.346  10
20

 L 6.023  10
22

 

 6.023  10
23

 N 17 
 

K 12   16



M 18  N 32 

 Na2CO3−

 3  L 5

M 6  N 6.023  10
23

 

K

N

9
  

N

18

M

N

3
  N

18

N
 

 5


5N

12
  L

12

5N

M

N

12
  N

N

60
 

 H2SO4 

K 80gm  L 88gm 

  98gm N 106gm
 CO2- 1

K 6.025  1018
 L 6.02  1022

 6.02  1023
 N 6.085  1024 

 1

K

 L

M

 

 12

K 6.15  10
11

 L 6.14  10
23

 6.02  10
23

 N 6.07  10
23

 1 

K 12   L 16

 18   N 22  

 1 CO2-

K 32   L 42



 44   N 52  

 H2O-

K 2.19  10
–23

  2.99  10
–23 

M 3.5  10
–23

N 5.8  10
–23

 

 100 CaCO3-

 6.02  1023
 L 6.02  1021

M 6.15  1021
 N 6.02  1015

 10 NaOH-

K 3.12  10
21

  1.505  10
23

M 4.515  10
22

 N 2.125  10
24

 1 CO2

K 1.28  1022
 L 3.01  1023

M 6.02  1023
  1.36  1022

 49


1

2
    L

2

3
    

M 1   N 2  

 

K 5.02  10−23
 L 6.02  10−23

 6.02  1023
 N 5.02  1023 

 

K  L

   N

 

K Avogadro numberL Geochemistry

M Enthalchemistry Stoichiometry 

 1 mole 

18g H2O L 98g CaCO3

M 106g H2SO4 N 148g CuSO4 

 1

K 301  10−
23

 L 301  1023



M 376  10
22

  1204  10
23 

 

K 40  46

M 60 N 64
 

 0.001

K 6.02  1017
 L 6.02  1019

 6.02  1020
 N 6.02  1025 

 200 gm CaCO3 

K 0.5 mole L 1 mole

 2 mole N 5 mole

 3  10
23

  CO2 

 21˙93  L 28˙72

M 33  N 44

 1

K 9 gm L 18 gm 

M 32 gm  34 gm

 18g 

K 10  L 500  

 9˙03  1023
 N 6.021023

 M N 1

K 6.02  1023
 L M  N

M 
M

N
  

N

M
 

 32g

K 32 O2  L 32 O2

1 O2 N 16 O2

 72g

K 1   4

M 8  N 10

 10



 0.094  L 0.123

M 0.094  N 0.0978

 

 2.6  10
22

 L 3.82  10
–23

 

M 3.8.  10
–22 

N –3.87  10
–23

 

   L

M   N

 

K 4  L 8 

 12  N 16
 

K 14  L 16

 18  N 20

 6.02  10
23

K  L

  N

 1 

K 2   L 16

 32   N 44  

 6.02  10
23

K 1  L 2

 6.02  10
23

 N 10

 6.02  10
23

K 6  L 10  

 12  N 6.02  10
23

 1

K 6.02  10
23

 L 1

M 6.02  10
23

  1.008



 18

K 8  L 12  

M 18   6.02  10
23

 

K 1.66  10
20

 L 1.66  10
22

 

 6.02  10
23

N 1.204  10
24

 

K 2    16

M 32   N 44

 16

 11.2  L 22.4   

M 32.4  N 44.8  

 

K 16g  L18g

 32g  N 38g 
 STP- 44g

 22.4  L 224  

M 2240  N 22400  

 STP-  10 gm 

 

i. 6.02  1023  

ii. 6.02  1023

iii. 6.02  1023

 

K i  ii L i  iiiM ii  iii  i, ii  iii 

 6.02  10
23

−

i.  

ii. 18  

iii. 6.02  10
23

 

 



K i  i  ii M i  iiiN i, ii  iii 

 1 mole−

i.   

ii.   

iii.  

 

K i  ii L i  iiiM ii  iii  i, ii  iii 

 6.02  10
23

−

i. 180

ii. 18  

iii. 6.02  10
23

 

 

K 22.4   112  

M 122  N 224  

 60g 

K 22.40  L 44.80 

M 60.03   79.06 

 

 1 atm  L 2 atm   

M 2.5 atm  N 5 atm  

 1 Litre  

 1.43g L 1.83g 

M 16g N 32g 
 M, STP X

K M  X  22.4 L X  M/22.4 

 22.4  X/M N 22.4  
M

X
 

K    

M  N



 25C 1 atm 

K 20.4L L 24.4L  

 22.4L N 28.4L 

 6.02 1023 CO2 STP  

K 0.224L L 2.24L 

M 20.444L   22.4L  
 

K CO2  NaCl 

M NH3 N O2

 0 1 atm 

K  L

  N

 20gm

 7   L 9  

M 10  N 12

 −

K 3g   L 10g   

 18g N 20g   

 1 −

K 22.004  L 22.04

 22.4  N 22.5

 

  L

M  N

 

K  

M  N

 −

K  L

  N

 0.1



K 0.18g   1.8g

M10g  N 180g 
 

K

L



N 25C 1

 − 

K 8   L 16 

M 18.02      32   

 1 CO2 1 O2

K CO2-  O2-  

 L CO2-  O2-

 CO2- O2-

 N CO2- 2O2-

 

K 

M N

 

K  

M N

 1.7g

K 1.5    2.24

M 3.25   N 4.26  

 

K  L

M  

 

K

  3 8

M



 N Ca O2

 HCl 35.5

 1  L 1   

M 2  N 2

 1 85 1 H2-

K 1   35.5  

M 42.5  N 85

 CO2

K

 L



 N CO2  

 

K

 L

M

 

 24  Mg  O2-

K 12g L 16g 

 32g N 42g

 20g  NaOH HCl

K 16.15  L 17.75

 18.25  N 35.5  

 20g Mg  MgO 

K 11.2   33.3

M 52  N 68

 CO2-

K 2 : 1  L 1 : 1

M 2 : 3   1 : 2 
 



K  M N  

 

K L  

 N  

 

 L

M N  

 

K L

M   

 0.5 M NaOH

K 1kg 40g NaOH 

L 1L 40g NaOH

M 1kg 20g NaOH

 1L 20g NaOH

 2  1M Na2CO3 Na2CO3

K 53 Na2CO3L 80 Na2CO3

M 106 Na2CO3 212 Na2CO3

 NaOH

K NaOH  L

M 

 40 NaOH 0.5

K 1 L 2  

 4 N 10

 50 2

K 0.4    0.43

M 0.80 N 0.86



 40 NaOH 0.1M

K 1 L 4  

M 5  10

 25 Na2CO3 100ml 

K 2.5M L 2.3M

M 1.8M  3.1M

 

K L

 N  

 1



L  

M 1000  

N 1  

 2

K 1  2  

M N  

 

K L

 N  

 

K L  

M   

 

 M L D 

M Z N X 

 2 100 CaCO3

K 2   



M 1 N 3  

 26.5 Na2CO3 0.5

 0.5 L 1  

M 2 N 0.25

 −

i. 40 NaOH 2  

ii. 50 CaCO3 1  

iii. 12 Na2CO3 2  

 

 i  iiL i  iii M ii  iii N i, ii  iii 

 −  

 i. 2 200 CaCO3 

 ii. 1  106  Na2CO3 

 iii.2 40  NaOH 

 

 i  iiL i  iii M ii  iii N i, ii  iii 

 

K L

 N  

 

K 35.6  36.5

M 36.6 N 37.5 

 HCl H = 2.74% Cl 

 K 81.26% L 79.62% 

 97.26%  N 100%  

 CuSO4.5H2O 36.07%.5H2O, S = 

12.83%; O= 57.72% Cu

 25.45% L 45.25%  



M 61.52% N 97.23% 

 

 35.5 L 35.6

M 36.5 N 36.6 

 HCl- H

 2.74% L 4% 

M 25.45%   N 97.26%  

 

K 2 L 3 

M 4  5 

 

K FeSO4  CuSO4.5H2O 

M MgSO4.7H2ON Fe2(SO)3.24H2O 

 HCl- H Cl-

K 11.11 L 78 

M 97.26   100 

 H2O-

K 11.11% L 12.48% 

M 35.28%  88.89% 

 NaOH- Na

K 25.1% L 42.5% 

 57.5% N 83.2% 

 (HClO4)

K 0.05%  17%  

M 35.3% N 63.68%  

 

K 

M N  

 

K









M 

N   

 HO-



L  

M

N  

 C2H6 

K OH  CH

M CH2 N C6H6 
 

 H2O L H2O2 

M C6H6 N C4H10 
 

 NH3 L C6H6 

M C6H12O6 N C2H2 
 

K CHO L 2CHO

 CH2O N C2H2O2 

  C6H6 |

K C6H6  CH M 2CHN CH4 

 C = 92.3%, H = 7.7%;

 CH L C2H2

M C2H4 N C6H6 

 

 n  A  100 /M%L n  A  M/100% 



M V  A  100%/M%N V A  M/100% 

 n  A  100/M% ; n 

K L

 N

 

K 

M N

 32.4% 22.5% 45.1%

 Na2SO4 L Na2SO3 

M NO2SO N NaSO3 

 

K L  

 N

 

K H2O  HO 

M H3O N HO2 
 

K 100% L 9231% 

M 8889%  1111% 
 

K 1111%  8889% 

M 769% N 923% 
 CH C H

K 2 : 1 L 2 : 3 

 1 : 1 N 3 : 2 

 8889%

1111%

K HO L HO2 

M H3O  H2O 
 

K



  

M

N  

 3Fe + 4H2O → Fe3O4 + 4H2

K

  

M

N  

 

 L

M N  

 

K L  

 N  

 

 L

M N  

 

 L  

M N  

 

 L

M N  

 

K   

M N  

 

 L  

M N  

 

−

K L  



 N   

 

 L    

 M N  

 

 L  

M N  

 C(s) + O2(g) → CO2(g) −

K C  CO2

M O2 N CO 

 CaCO3(s) + 2HCl(aq) ⎯→ CaCl2(aq) + CO2(g) + H2O(l)

−

K CaCl2, CO2,H2O CaCO3, 2HCl 

M CaCO3 N CaCl2, H2O 

 CaCO3(s) + 2HCl(aq) ⎯→ CaCl2(aq) + CO2(g) + H2O(l)

−

 CaCO3 L 2HCl

M CaCl2 N CO2 
 Al2O3 + XHCl = YAlCl3 + ZH2O X, Y Z

 6, 2, 3 L 3, 4, 3 

M 3, 2, 3 N 2, 4, 4 
 

K CaCO3 + HCl = CaCl2 + CO2 

L CaCO + HCl = CaCl2 + H2O 
 CaCO3 + 2HCl = CaCl2 + H2O + CO2

N CaCO3 + HCl = Ca(OH)2 + H2O 

 2Al + x  = 2AlCl3 + 3H2 X



K 3X L 2X  6X N

1

2
X 

  

K   

M N

 



L  

M

N  

 Mg(s) + 2HCl(aq) ⎯→ MgCl2(s) + H2(g) HCl- 2

K L  

 N

 

K 2Fe(s) + 3H2O(g) ⎯→ Fe3O4(s) + 2H2 (g)

L Fe(s) + H2O(g) ⎯→ Fe3O4(s) + 2H2 (g) 

 3Fe(s) + 4H2O(g) ⎯→ Fe3O4(s) + 4H2 (g)

N 6Fe(s) + 2H2O(g) ⎯→ Fe3O4(s) + H2 (g) 
 

 Al2O3 L HCl

M H2O N CO2

 

K CaCl2  CO2

M H2O N AgNO3

 Al2O3 (s) + HCl(aq) ⎯→

K 3AlH + O2 + Cl2L AlCl3(g) + H2O(g) 

M Al2O3(s) + HCl(aq) AlCl3(s) + H2O(l) 
 

K Al2O3(s) + 6HCl(aq) → 2AlCl3(s) + 3H2O(l)

L Mg(NO3)2(s) ⎯→ MgO(s) + NO2(g) + O2(g) 



 Mg(s) + 2HCl(aq) ⎯→ MgH2(s) + Cl2(g)

N Na2CO3(s) + HCl(aq)  ⎯→ NaCl(aq) + H2O(l) + CO2(g) 
 

K Gravimetry  Stoichiometry 

M Iidometry N Cromatography 
 48 Mg O2-

K 16 L 12

 32 N 42

 20 Mg MgO 

K 11.2 L 52

 33.3 N 68  

 2Mg(s) + O2(g) ⎯→ 2MgO(s) 2 Mg- O2

 1 L  8

M 16 N 32 

  2Mg(s) + O2(g) ⎯→ 2MgO(s) 48 Mg 32 O2

MgO

K 40  80   

 M 92 N 112

 5

K 0.3  3.33  

M 33.3 N 330.3

 2

 3.33 L 4.40   

 M 33.3 N 44.0  

 H2 + Cl2 → HCl + Cl2  

 H2 L Cl2

M HCl N Cl 
 MgO  4 Mg 10 O2



 Mg L O2

M Mg N Mg  O2 

 64  O2 Na2O 46 Na O2-

K32 L 48   

  35 N 81

 NH3 8 H2 28 N2

K NH3 L H2

 N2 N O2 
 

 L  

M N  

 

K   

M N

 

 6˙02  1023
 L 0˙62  1023 

M 6˙02  1024
 N 60.2  1023 

 HCl 

 36˙5gm L 36˙0 gm 

M 36˙7gm N 36˙10gm 

 200 gm CaCO3 

 2 L 1  

M 5 N 0.5  
 

K 

M N

 1 mole O2 

K 16 L 18



M 22  32

 

K 10  L 15 

M 18   20 

 2

K 5˙37  10¯22
 L 5˙37  1023 

M 5˙37  1024
  5˙377  1022 

 11.2

K 1.7g   8.5g 

M 17g  N 170g 
 

K 11C 1 atm L 15C 3 atm

M 25C 2 atm  25C 1 atm  

 1gm CO2 

K 1˙28  1022
  1˙36  1022

M 3˙01  1023
 N 6˙02  1023

 

K 32 L 36˙5

M 90  144
 3 CO2 

 8  L 12  

M 16  N 32

 CaCO3(s) ⎯→ CaO(s) + CO2(g); 50g CaCO3(s) 

CO2(g)

 22g  K 44g 

M 56g N 100g 

 3.01  1023 

K 6    L 12

  6   N 12  

 5g H2 10g N2

K N2  L H2  



 N2 H2 N NH3  

 2 Mg 

K 4.33    L 7.33  

 3.33 N 2.33

 0.1 mole NaOH 

K 40g L 400g 

 4g N .4g 
 31.6g Na2S2O3 

K 0.75   L 0.25 

M 0.5   0.2   
 250 0.25 Na2SO4

Na2SO4

 8.875   L 17.75

 M 35.5 N 71  

 0.1 Na2CO3-

K 0.53   L 1.06   

  5.3 N 53

 

K 6.07%   36.07% 

 M 40.75% N 87.93%
 CuSO4. 5H2O

K 11.5%  36.07%

M 51.53%   N 81.3% 
 

K 

M N

 10

K 2  4  

M 6 N 8

 125

K12.2    L 32.02  

  79.9   N101.5



 1 gm

i. 137   1022 CO2

ii. 602  1011 H2

iii. 602  1021 CaCO3 

 K i  ii  i  iii M ii  iii N i, ii  iii

 H2CO3

i. O 7742% 

ii. H 333% 

iii.

 K i  ii  i  iii M ii  iii N i, ii  iii

 1 1M

i. 98 g H2SO4 

ii. 40g Na2OH 
iii. 106 g Na2CO3 

 K i  ii L i  iii M ii  iii  i, ii  iii

 2

i. 585 gm NaCl

ii. 212 gm Na2CO3

iii. 100 gm, CaCO3

 K i  ii  i  iii M ii  iii N i, ii  iii
 


