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 H2SO4 + MgO→ −

i.  

ii.  

iii. 
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 CaCl2 L AgCl 
M MgCl2 N SrCl2

 

K CuSO4  CaCl2 

M BaSO2 N BaCl2



 CuSO4

 + 6 L + 5 
M + 4 N + 2

 HClO4

K +5 L +6 
 +7 N +8

 

 L

M N

 H2SO4

K +2 L +4 

 +6 N +8

 Mg(s) + Zn2+ (aq) → Mg2+ (aq) + Zn(s)

 Mg(s) L Zn2+(aq) 

M Mg2+(aq) N Zn(s)

 

K +4 L +5 

 +6 N +7

 Na2S2O3

K +6 L +4 

 +2 N +0

 K2Cr2O7 Cr

K +2 L +4 

 +6 N +7

 MgO + 2HCl → MgCl2 + H2O,

i.  

ii.  

iii. 

 

K i ii  i iiiM ii iii N i, ii iii 

 S + O2 ⎯→SO2



i.  

ii.  

iii. 

 

K i ii L i iii M ii iii  i, ii iii 

 H2 + O2 → H2O

i.  

ii.  

iii. 

 

K i ii L i iii M i iii  i, ii iii 

 2Na(s) + Cl2(g) → 2NaCl(s);
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ii.  

iii. 
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 1000C

K L

M 

 

K 

M N

 + O2 ⎯→ X + H2O X

K CO L CH4 

 M H2  CO2

 

K L

M 

 

K HO2  H2O

M H2O2 N HO 2

 

K L

 N

 H2O(s)  H2O(l)  H2O(g); 

 L

M N

 X + 2HCl → CaCl2 + CO2 + Y; X Y

K CaNO3 NO2 CaCO3 H2O

M CaO O2 N CaCO3 H2



 X + 3O2(g) = 2CO2(g) + 3H2O(g) ; X 

 L

M N

 

K
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M
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K H3O  H2O

M HO2 N OH
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 L
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 CH4(g) + 2O2(g) ⎯→ CO2(g) + 2H2O(g) −

i.  

ii.  

iii. 

 

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

 H2O(s)  H2O(l)  H2O(g)  

i.   

ii.  

iii. 

 

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



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

i.  

ii. 

iii. 

 

K i L i  ii  ii  iii N i, ii iii 

CH4(g) + 2O2(g) ⎯→ CO2(g) + 2H2O(g)
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K CH3 − CH2OH + CH3COOH H+

  CH3−CH2−O−

O

II

C
−CH



 CaCO3(s) ⎯→ CaO(s) + CO2(g)

M 2FeCl2(aq) + Cl2(g) → 2FeCl3(aq)

N Zn(s) + H2SO4(aq) → ZnSO4(aq) + H2(g)

 



L

M
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 K

L



N

 N2(g) + 3H2(g)   2NH3(g)

 K L

M 

 

K 

M H N H = 0

 H2O H O

 K -1, +2 L 1, 2

M -1, -1  +1, -2 

 MgSO4 Mg

 K -2  +2

M -1 N +1 

 H

K 

M N

 

K



L



N

 

 L

M N

 

K 

M N

 CaCO3

K CaO L CO2

M Ca, O2  CO2  CaO CO2

 CaCO3(s) ⎯→ CaO(s) + CO2 (g)

K CaCO3 

 CO2

M CaO

N CaO

 

 L

M N

 

K 

M N

 H
+

K L

 N

 CH3CH2OH + CH3COOH 
H+

  

K CH3COCH3  CH3CH2OCOCH3

M CH3CH2COCH2 CH3N CH3CH2 CH2 OH



 

K L
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M 

 

 CO2

L CaO

M

N CaCO3

 

 L

M N

 

K L

M 

 

 L

M N

 N2(g) + 3H2(g)   2NH3(g) 

 L

M N

 N2(g) + 3H2(g) → 2NH3(g) 

 92 kJ L 192 kJ 

M 102 kJ N 802 kJ 

 N2(g) + 3H2(g) = 2NH3(g) + 92.2 

 L

M N

 



K 200 − 300CL 300 − 400C

 450 − 550CN 500 − 600C
 

K 50 − 100 atm 200 − 250 atm

M 1000 atm N 500 atm
 

K 

M N

 N2(g) + O2(g) → 2NO(g)  H = 

K − 92 kJL 92 kJ

M − 180 kJ 180 kJ

 C2H6O

2 L 3

M 4 N 5

 Ca(OH)2 (aq) + CO2(g) → CaCO3(s) + H2O(l) 

 

K 

M N

 Zn + Cu2+ → Zn2+ + Cu 

 Zn L Cu2+

M Zn2+
N Cu

 

K L

M 

 H-

K 

M N

 

 L



M N

 

K L

 N

 

K L

 N

 

 L

M N

 

K L

M 

 

 L

M N

 

K +1 L –1

 0 N +1
 

K 

M N

 

K L

M 

 HCl H- +1 H2 H-

K +1 L −1

 0 N +1

 HCl Cl- −1 Cl2 Cl-



K +1  0 

M −1 N +1 

 Fe- 0 FeSO4 Fe-

 +2 L -2

M 0 N +1
 

K -1 L -2

M 0  +2

 NaO2-

K -2 L -1

 -1/2 N 0

 H2O2

K -2  -1 

M +1 N +2

 KMnO4 - Mn

 +7 L -7

M +1 N -1

 Zn + Cu++ → Zn++ + Cu 

K Zn  Cu++

M Cu N Zn++

 SnCl2 + FeCl3 → SnCl4 + FeCl2 

 Fe+++
L Sn++

M Cl
-

N Fe++

 

K
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M 

 

 L

M N

 

 L

M N

 

 PCl5(l) ⎯→ PCl3(l) + Cl2(g) 

L HCl (aq) + NaOH (aq) ⎯→NaCl (aq) + H2O (l) 

M NaCl (aq)+AgNO3(aq) ⎯→NaNO3 (aq)+AgCl(s)

N AlCl3(s) + 3H2O(l)⎯→Al(OH)3(s)+ 3HCl (aq) 
 2FeCl2 + Cl2 = 2FeCl3

 L

M N

 

K L

M 

 

K L

 N

 2FeCl2 + Cl2 = 2FeCl3 

K

L



N

 HgCl2 + Hg = Hg2Cl2 

K Cl L Cl
-

 Hg N Hg2+

 Zn(s) + H2SO4(aq)→ZnSO4(aq)+H2(g) 



K L

M 

 

 L

M N

 

K 

M N

 

K L

 N

 NaCl(aq) + AgNO3(aq)→ NaNO3(aq) + AgCl(s) 

 L

M N

 PCl5(l) ⎯→ PCl3(l) + Cl2(g)



L

M

N

 

K 

M N

 

K 

M N

 

 L



M N

 2FeCl2 (aq) + Cl2(g) → 2A (aq) A

 FeCl3 L FeCl4

M Fe N Fe2Cl3

 2 H2O(l) ⎯⎯⎯⎯→ 2 H2(g) + O2(g); 

K 

M N

 

K 

M N

 

K

L



N

 HCl(aq) + NaOH(aq)→NaCl(aq) + H2O(l); 

K L

M 

 

K L

M 

 

 L

M N

 PVC

 L

M N

 CuO + C = Cu + CO; 

K 



M N

 Ca(OH)2 + 2HCl = CaCl2 + 2H2O; 

K 

M N

 MgCl2 + 7H2O→ MgCl2.7H2O; 

 L

M N

 NH4CNO→ NH2 − CO − NH2 

K L

 N

 NaCl(aq) + AgNO3(aq) → NaNO3(aq) + AgCl(s) 

K NaNO3  AgCl

M Na N Ag
 

 L

M N

 

K 2H2O → 2H2 + O2L Zn + CuSO4 → ZnSO4 + Cu

 H2 + Cl2 → 2HClN CH4 + 2O2 → CO2 + 2H2O

 

 PCl5 
⎯→ PCl3 + Cl2L 2Na + CuSO4 → Na2SO4 + Cu

M 2FeCl2 + Cl2 → 2FeCl3N H2 + Cl2 → 2HCl

 CH3CH2 OH → CH3 − O − CH3

K L

 N

 

K NaOH H2O NaCl H2O 

M NaSO4 H2SO4N NaOH H2SO4 

 CH4+2O2 → CO2+2H2O



 L

M N

 

K L

 N

 2Na(s) + CuSO4(aq)→Na2SO4 (aq) + Cu(s) Na CuSO4 

 Cu L SO4 

M S N O2

 

K 

M N

 

K CO  CO2

M O2 N SO2

 

K L

 N

 pH 

 7 L 6.5

M 7.5 N 4
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  HCl NaOH NaCl H2O

K H
+ 

Na+
L Cl− OH- 

M H
+ 

Cl
-

 Na+ Cl
-
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K L
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K
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 NaCl AgNO3 

K Ag+, Cl
-

L Ag+, NO3
-

M Na+, Cl
-

 Na+, NO3
-

 

K 
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K L

 N

 CH3−CH2−OH CH3−O−CH3

K L

M 

 

K L

 N

 

 L
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i.  

ii.  

iii. 

 

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

 CaCO3(s) ⎯→ CaO(s) + CO2(g) −

i.  

ii. CO2

iii. 

 

K i  ii  i  iiiM ii  iii N i, ii iii 

 H2(g) + Cl2(g)→2HCl(g) ⎯

i.  

ii.  

iii. 

 

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

 

i. 2SO2(g) + O2(g) → 2SO3 (g) 

ii. N2(g) + 3H2(g) → 2NH3 (g) 

iii. N2(g) + O2(g) → 2NO(g)

 

K i  ii  i  iiiM ii  iii N i, ii iii 

 NaCl(aq) + AgNO3(aq)→NaNO3(aq) + AgCl 

i.  

ii.  

 iii. Na+ NO
−
3  

 

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

 Fe3+ + Sn2+ → Fe2+ + Sn4+, −



i. Fe3+ 

ii. Sn2+  

iii. Fe3+

 

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

 Zn(s) + Cu++(aq) → Zn++(aq) + Cu(s) −

i. Cu  

ii. Cu2+  

iii. Cu2+

 

K i  ii L i  iii  ii  iii N i, ii iii 

 CuO + C = Cu + CO −

i.  

ii.  

iii. Cu

 

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

 Na + Cl2 → NaCl 

i. Cl2

ii. Na  

iii. NaCl

 

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

 −

i.  

ii.  

iii. 

 

K i L ii  i  ii N i, ii iii 

NH4CNO → NH2−CO−NH2 
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 L

M N

 Zn + CuSO4→ZnSO4 + Cu 

 

  L

M N

 

i. Zn ZnSO4  

ii. CuSO4 Cu  

iii. ZnSO4 Zn +2

 

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

 C2 H6O
 

K 12% L 24%

M 32.32%  52.17%
 

i.  

ii.  

iii. 

 

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

H − C − O − C − H
I
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I
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I
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 i.  

ii.  

iii. 
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K Fe2O3 . H2O L Fe2O3 . H2O2

 Fe2O3 . nH2O N Fe3O2 . nH2O

 

K L

 N

 

K Fe(s) + H2O(l) + O2(g) → Fe2O3(s) 

L 2Fe(s) + 3H2O(l) + 2O2(g) → Fe(OH)3(s) 

M 4Fe(s) + 3O2(g) → Fe2O3.n H2O(s) 

 4Fe(s) + 6H2O(l)+3O2(g)→Fe2O3. nH2O(s)

 

K



M

N

 

K Fe2O3 L Fe(OH)3

M Fe.H2O.O2  FeO(OH)

 Fe2O3.nH2O n



L



M

N

 

K Al(OH)3 L AlN

 Al2O3 N AlCl3

 

 L

M N

 

K



M

N

 

K L

M 

 

K L

 N

 O2 CO2 

K L

M 

 

K L

 N

 

 L

M N

 

K L

M 



 

  CO2 L O2

M CH4 N H2

 

K L

 N

 

 CO2 L O2

M N2 N CO

 C6 H12 O6 + O2 →?

K CO2 + H2O  CO2 + H2O + 

M C + H2O N CO + H2O + 

 

K C6H12O6 + O2 → CO2 + H2O + O2 +   

L C6H12O6 + O2→CO2 + 

 C6H12O6 + O2 → CO2 + H2O + 

N C6H12O11 + O2→ CO2 + H2O + O2 + 

 

K

L



N

 

K CaO L Ca(OH)2

M Ca(OCl)  Mg(OH)2

 X + Al(OH)3 → AlCl3 + H2O; X Mg(OH)2

  

K MgO  MgCl2

M MgSO4 N MgCO3



 HCl + A → AlCl3 + H2O; A   

K L

 N

 

K CH3COOH L NaHCO3

 HCl N H2CO3

 

K L

 N

 

 L

M N

 

K CH4(g)+2O2(g) → CO2(g)+2H2O(g) +   

 CH4(g)+O2(g)→C(s) + 2H2O(g) + 

M CH4(g) + 2O2(g) →CO2(g) + 

N CO2(g) + 2H2O(g) + →CH4(g) + 2O2(g)

 

K CO2  O2 

M H2O N

 CO2

 CO L H2CO3

M H2O N CH4

 

K

L



N

 

i.  

ii.  



iii. 

 

K i  i  ii M i  iii N i, ii iii 

 

i. Mg(OH)2  

ii. Al(OH)3  

iii. Al(OH)3  

 

K i L i  ii  i  iiiN i, ii iii 

 X + O2 → CO2 + H2O + 

i. X  

ii.  

iii. 

 

K i L i  ii M ii  iii  i, ii iii 

 

i. 

ii.  

iii. 

 

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

ii.  

iii. 

 

K i L ii  i  ii N i, ii iii 
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K 

M N

 



L

M

N

 

K L

 N

 



L

M

N

 

K
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M
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K Al  Zn 

M Cu N Pl
 

K L

M 



 ⎯

i.  

ii.  

iii. 

 

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

 

i.  

ii.  

iii. 

 

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

iii. 

 

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

 

K L

 N

 



K

L



N

 

K

L



N

 2SO2(g) + O2(g)   2SO3(g) +

 L

M N

 

K

L



N

 

K L

 N

 

K

L

M





 

 L

M N

 

K L

M 

 2NO(g) + O2(g) = 2NO2(g) 

K

L

M



 N2(g) + 3H2(g)   2NH3(g) 

K



M

N

 

 L

M N

 N2(g) + 3H2(g)   2NH3(g) NH3

K L

 N

 

K 2NO2(g) = N2O4(g) L N2(g) + 2H2(g) = 2NH3(g)

M 2H2(g) + O2(g) = 2H2O(g)  H2(g)+I2(g) = 2HI(g)

 



K H2(g) + I2(g) = 2HI(g)

 N2O4(g) = 2NO2(g)

M AgNO3(l) + NaCl(l)  = NaNO3(l)   +AgCl(s)

N C(s) + O2(g) = CO2(g)

 

 L

M N

 A2(g) + 3B2(g)   2AB3; H = − 92 kJ 

K



M A B 

N

 N2(g) + 3H2(g)   2NH3 

K NH3  NH3 

M N

 

 L

M N

 


-1

L

-1 -1

M

-1
N

-1

 

K 

M N

 

 L

M N

 

 L



M N

 

K 

M N

 

K L

 N

 H2 + I2   2HI; −

i.  

ii. HI  

iii. 

 

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

 A + B   C + D; −

i.  

ii.  

iii. 

 

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

 

i.  

ii.  

iii. 

 

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

 

i.  

ii.  

iii. 

 

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

 H2(g) + Cl2(g)   2HCl (g) ⎯  



 

K  

L  

 

N

 

 i.  

ii.  

iii. 

 

N i  ii  i  iiiM ii  iii N i, ii iii 

A2  + B2   AB3 + 92 kJ 
 

 L

M N

 

 i.  

ii.  

iii. 

 

N i  ii L i  iii  ii  iii N i, ii iii 

Q 

 PQ

 L

M N

 

 i. H2O2 H2  

ii. H2O2 O2



iii.  H2 O2 H2O2

 

N i  ii  i  iiiM ii  iii N i, ii iii 

 

K

L

 H
+
  OH

-

N

 0.1 HCl

K 

M N

 0.5 Na2CO3

 L

M N

 1L 36.5g HCl 

K 0.1M L 0.5M

 1.0M N 0.25M
 5 0.1 HCl HCl

K 0.18g  0.018g

M 0.11g N 0.011g
 5 0.1 HCl 0.1M Na2CO3

Na2CO3

K 0.018g L 0.011g

 0.026g N 0.035g
 HCl

 L

M N

 2HCl Na2CO3 → 2NaCl + H2O + CO2; 

K HCl  Na2CO3

M NaCl N H2O

 Na2CO3 HCl



K Na2O, H2O, CO L Na, Na(OH)2, Cl2

 NaCl, H2O, CO2 N NaOH, H2O, O2

 

K L

M 

 2HCl + Na2CO3→2NaCl + H2O + CO2

 L

M N

 0.1 Na2CO3

K 1 kg 21.2g Na2CO3

L 1L 21.2g Na2CO3  

M 1kg 10.6g Na2CO3

 1L 10.6g Na2CO3

 2HCl + Na2CO3 → 2NaCl + H2O + CO2 pH

K 12  7

M 4 N 0

 50mL 0.1M HCl HCl

 0.18gm L 0.22gm

M 0.1gm N 0.15gm

 2HCl + Na2CO3 → 2NaCl + H2O + CO2;

K H
+
 Cl

-
L H

+
 CO3

-2

M Na
+
 CO3

-2
 Cl

- 
Na

+

 H
+ 

OH
- 

 L

M N

 



i.  

ii.  

iii. H
+ 

 

K i L i  ii M i  iii  i, ii iii 

 2HCl + Na2CO3 → 2NaCl + H2O + CO2 

i. HCl 

ii. Na2CO3 

iii. NaCl

 

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

2HCl + Na2CO3 → 2NaCl + H2O + CO2 

 

K L

M 

 

 i.  

ii.  

iii. 

 

K i  i  ii M i  iii N i, ii iii 

10g Na2CO3 500 50

0.1M HCl 10

 Na2CO3 

 0.01M L 0.02M

M 0.001M N 0.002M

 

 i. Na2CO3 0.53g 

ii. Na2CO3 106g 



iii. pH 7

 

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

 

K NaOH(aq) + HCl (aq) → NaCl(aq) + H2O(l)

 NaCl (aq)+ AgNO3(aq) → NaNO3 (aq)+ AgCl(s)

M Zn(s) + H2SO4(aq) → ZnSO4(aq) + H2(g)

N 2H2O(l) → 2H2(g) + O2(g)

 

K L

M 

 FeSO4(aq) + 2NaOH (aq) → Fe(OH)2(s) + Na2SO4(aq) 

 Na
+
 SO

-2

4
 L Na

+
 OH

-

M Fe
+3

 SO
-2

4
 N Fe

+3
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