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K Ca L Al M Sn  Cu
 

K L

 N

 

K N2 L H2O

 NaOH N HCl

 −

i.

ii.

iii.

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

 

i.

ii.

iii. NaOH

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



H2

 

i.

ii.

iii.

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

 

K



M

N

 

 L

M N

 

K 

M N

 

K 

M N

 

 L

M N

 210(Po)

K 204 L 205

 206 N 207 

 

K L



M   

 238

K 232 234

M 235 N 236 

 15 C

K L

M 

 

 L

M N

 2.2  107

K 2.24L L 44.8  107L

 49.28  107LN 56.3  107L
 235 

K 10 L 20

 30 N 40

 1 235

K 2.0  1013
 2.2  107

M 6.023  1013
N 6.023  1023

 1

K 8910 L 89100

 891000 N 891000
 

i.

ii.   

iii.

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

 235



i. 30

ii. Sr-90 Xe-143

iii.

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

U-235 + 
1

0
n →X - 90 + Y-143 + 3

1

0
n 

 X-90 Y-143 

K Kr Sr  Sr XeM Rb Xe N Cs U 

 −

i.

ii.

iii.

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

 1 O = O 

K 244 kJ/mole L 241 kJ/mole

 498 kJ/mole N 928 kJ/mole 
 Cl – Cl

 244 kJ  L 414 kJ

M 326 kJ  N 431 kJ 
 E2 E1

K E2  E1  L E2 = E1

 E1  E2  N E1  E2 
 

i.  

ii.  

iii. CO2

 

K i  ii L i  iii



M ii  iii  i, ii  iii 

 Fossil fuels 

 K  L  

M  

 

 K C L H 

M O  S 
 

 K CO2   CO

M SO2  N CH4 
 

i. NO2 
ii. CO2

iii. SO2 
 

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

 

 K CO   CO2 

M SO2  N NO 
 

 K CO  L SO2 

M NO2   CO2 

 

 L

M N

 

K L

 N

 

K L

 N

 

 L



M N

 

K L

 N

 

K Ni Ni2+(aq) Ag Ag+(aq)

M Zn Zn2+(aq)N Cu Cu2+(aq)
 

 Cu(s) L Zn(s) 

M Zn2+(aq) N Cu2+(aq)
 

K

L

M



 

K MnO2 L NH4Cl

M ZnCl2  AlCl3 
 

 1.5 Volt L 2.0 Volt

M 4.5 Volt N 6 Volt 
 

 L

M N

 

K C L Zn

 MnO2 N NH4Cl 
 

K L

 N

 

K H2 L C2H6



 O2 N C2H5OH

 

i.

ii.

iii.

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

 

i.

ii.

iii.

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

 

K Cu L Zn  Pt N H2SO4 

 -235

K 2.2  107
L 2.2  1013

M 2.0  10  2.0  1023 

 

 L

M N

 

K 82  83 M 92 N 72
 

K 10%  20%

M 30% N 40% 

 
235

 92
 U +

1

0
 n → 

144

 56
 Ba + 36A + 2 A

 90 L 92

M 96 N 94

 234

K 206  238



M 210N 235

 

K L

 N

 

K L

 N

 −

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 

 

Ni Ni
2+∥Ag Ag+  

i.

ii. Ni
2+ 

iii. Ag+

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

 CH4 + Cl2 = CH3Cl + HCl 

i.  

ii.  

iii. H = −99 kJ
 

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



 −

i.

ii.

iii.

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

 −

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 

−

H – 

H

|

C

|

H

 – H + Cl – Cl → H – 

H

|

C

|

H

 – Cl + H – Cl 

C – H  414 kJ/mole 

 C – Cl  326 kJ/mole 

 Cl – Cl  244 kJ/mole 

 H – Cl  431 kJ/mole 

 

K 99 kJ  L 199 kJ 

 658 kJ  N 757 kJ
  

  L  



M  N

 C– H  

 C – Cl L H – Cl

M H – H  N Cl – Cl 

1H + 1H → 

 

K L

M 

 −

i.

ii.

iii.

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

y2(g) + z2(g) = 2yz(g) 

y−y, z−z y−z 30 kJ /mole. 40kJ/mole 36 kJ/mole  

 

 L

M N

 −

i.

ii.

iii.

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

X

Y

 X Y

 L



M N

 X Y

i.

ii.

iii. M ⎯→ M+ + e- 

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

 Ávbg~jK cÖkœ I DËi  

1 1 kJ 

25C 298K 1 atm 

ZnSO4  CuSO4 



(NaCl)

(CuSO4) 

15 C

Ultraviolet ray

Ultraviolet ray



(LiCoO2)

CO2

 Abyavebg~jK cÖkœ I DËi  

2  

1



Na+, Cu++, Ca++ Cl−, SO4
− −, 

S− −

1atm 1 mole 

i. CH4(g) + 2O2 (g) ⎯→ CO2(g) + 2H2O (g); H = −890 kJ 

ii. H2(g) + 
1

2
  O2 (g) ⎯→ H2O (l); H = −242 kJ 

C−H, H−H 

O = O C = O, O−H 

2H2 + O2 = 2H2O + 

H2 + I2 = 2HI −

H2 I2



C(s) + O2(g) ⎯→ CO2(g); H = − 394 kJ

394 kJ

H

 2H2(g) + O2(g) ⎯→ 2H2O(l); H = − 572kJ 

2H2(g) + O2(g) → 2H2O(g); H = − 484kJ 

NaCl

 NaCl Na+, H
+
, Cl− OH−

NaCl   Na+ + Cl
− 

H2O   H
+
 + OH

−
 

Pt H
+

OH
−

H
+
 Na+ OH

−

Cl− NaCl

H2 Cl2

i. i.



ii. ii.

(H
+
) (OH−)

H2O   H
+
 + OH− 

(H2SO4  HCl) (NaOH KOH)

H+ OH−

MnO2-

MnO2 MnO2- H2 



H2

2MnO2 + H2 ⎯⎯→ Mn2O3 + H2O 

 

 

 

 

 

CuSO4 Cu2+

Zn/ZnSO4|CuSO4/Cu

Zn/ZnSO4|CuSO4/Cu

 Zn(s) → Zn2+(aq) + 2e–

 Cu2+(aq) + 2e– → Cu(s)
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯ 

Zn + Cu2+ L Zn2+ + Cu 

Zn + CuSO4 J ZnSO4 + Cu

Zn/Zn2+ Ag/Ag+



Zn/Zn2+ Ag/Ag+ Zn/Zn2+

Ag/Ag+

Zn/Zn2+ || Ag/Ag+ 

Zn(s) ⎯→ Zn2+(aq) + 2e–

2Ag+(aq) + 2e– ⎯→ 2Ag(s)  
⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯⎯

 Zn(s) + 2Ag+(aq) L Zn2+(aq) + 2Ag(s) 

Zn(s) + 2AgCl(aq) J ZnCl2(aq) + 2Ag(s) 

SO2 NO2  SO2

CO2


