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(Mole Concept)05.



Avogadro Number

(N
A
) 6.022 × 1023 

 6.022 × 1023 Mole





 SI



 Mole = Collection

 Mole “OSTWALD” 

 SI 

 STP (Standard Temperature & Pressure NTP

(Normal Temperature & Pressure) 

Mole (Volume) 22.4 

22.4 Avogadro No.

6.022 × 1023 

O = 

O
2 
= 

 1 Mole N
2 
Molecule = 6.022 × 1023

                        = 2 × 6.022 × 1023 Atoms

 1 Mole H
2
O Molecule = 6.022 × 1023 Molecule H

2
O



(1) 1 Mole = 22.4 l

(2) 1 Mole = 6.022 × 1023 (Avogadro)

(3)

1. 10 l 45 gm

Sol.

C6H12O6 = 12 × 6 + 1 × 12 + 16 × 6
 = 72 + 12 + 96
 = 180

= 45 gm

       
45

=
180

 
1

= = 0.25
4

2. 6 l 116 gm

Sol.NaCl 
= 23 + 35
= 58

= 116 gm




116

2
58

  Mole

3.

Sol. H
2
O 

= 2 + 16
= 18

= 720 gm

 =
720 40 Mole
18



4. 88 CO
2 

Sol. CO
2
 = 12 + 32
                  = 44

= 88

 = 
88 2 Mole
44


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(Acid, Base and Salt)06.

(Acid)


 pH (Power of  Hydrogen) 7  





Zn + H
2
SO

4
  ZnSO

4
 + H

2 






 (Lichen) 



(i) H+

(ii)

(iii) electron 

Note :– 

 (Types of Acid)

1. (Hydraoxy Acid)

2. (Oxy Acid)

3. (Strong Acid)

4. (Weak Acid)

5. (Concentrated Acid)

6. (Dilute Acid)

1. (Hydraoxy Acid)– 

Ex. :– HCl, Hf

2. (Oxy Acid)– 

Oxy 

Ex. :– H
2
SO

4
, HNO

3
, H

2
CO

3
, HClO

4

Note :– 

Ex. :– CO
2
, SO

2
, NO

3



Ex. :– CO, NO



(Strong Acid)



Ex. :– HCl, H
2
SO

4
, HNO

3

(Weak Acid)





Ex. :– (CH
3
COOH)

(HCOOH)

Q.

(a) HNO
3

(b) NH
3

(c) H
2
SO

4
(d) CO

2

(e) CH
3
CHO (f) C

2
H

5
CHO

Sol. = C
2
H

5
CHO

(Concentrated Acid)

 1% HCl

HCl
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 5% HCl

(Dilute Acid)



Ex. :– (CH
3
COOH)

(HCOOH)

(H
2
CO

3
)

 –

(i) HClO
4
 > HClO

3
 > HClO

2
 > HClO

(ii) HI > HBr > HCl > HF





 

(CH
3
COOH) (Vinegar)

(H
2
NCHROOH)

(HCOOH)

(C
2
H

2
O

4
) 

(HCl)

(C
5
H

9
NO

4
)

(C
4
H

6
O

6
)

(C
4
H

6
O

5
)

(C
2
H

4
OHCOOH)

(C
6
H

5
CO)

(H
2
CO

3
)

(C
6
H

8
O

7
)  

(Base)



 pH 7 





 OH 

Ex. :– NaOH, KOH, Mg(OH)
2

 (Alkali)

Ex. :–NaOH, KOH, Mg(OH)
2
, Ca(OH)

2
, Al(OH)

2
,

NH
4
OH





Remark :– 
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

OH–







(Strong base)

(OH–)

OH

Ex. :– NaOH, KOH

(Weak base)

(OH–) 

OH

Ex. :– Ca(OH)
2
, NH

4
OH

(Concentrated Base) 

Ex. :– 

(Diluted Base)

Ex. :– 

Note :–

pH

(Use of Bases)

(NaOH) 

  

 

 

[Ca(OH)2] 

  
 

(Bleaching  
Powder) 

[Mg(OH)2 ]  
 

  

(Waste 

Water)  

(Antacid) 

(CaO)  

   

(MgO)

(KOH)  

  (Electrolyte) 

  

Note :–

Hydrogen Peroxide (H
2
O

2
) CuSO

4 

NaHCO
3
 



 120ºC 

 4 2
1CaSO . H O
2



= 

= 
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pH 

0 1 2  3 4 5  6  7 8 9 10 11 12 13 14 
Acidic Base

Neutra

 pH



 pH
 

 pH 

 7 pH 

 7 pH 

Ex. :– 
pH 7 

Note :– 

pH 
1

5
2

SO
2 

NO
2 

 pH–

 pH  

 2.2 

 3.0 

 3.2-3.9 

 4 

 5 

 5.5 

 5.5-7.5 

 6.3 

 6.5-7.5 

 7.4 

 7 pH 

 pH pH

+
1pH = log

H

pH = – log[H+]
      p(OH) = –log[OH–]

    pH + p(OH) = 14

1. H+ 10–4 pH 

Sol. pH = –log[H+]

= – log10–4

= –(–4) log 10

= 4 × 1

= 4

2. H+ 0.001 pH 

Sol.
31

.001 10
1000

 

 pH = –log[H+]

 pH = –log10–3

 pH = – (–3)log10

 pH = 3 × 1

      = 3

3.
N

1000
HCl pH 

Sol.
3N

10
1000



   pH = –log10–3

   pH = –(–3)log10

   pH = 3 × 1

3

4. 10–13  pH 

Sol. pH + p[OH] = 14

      pH + 13 = 14

       pH = 14 – 13 = 1

 Isotonic– Isotonic 

 Buffer pH 

Buffer 

last (pH) 

Ex. :-

 (Hypo)–  
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(Salt)



Ex. :- NaCl

 (General Salt) H+ 

OH– 

Ex. :- NaCl, NO
2
CO

3
, CuSO

4
, K

2
SO

4
, Al

2
(SO

4
)

3
,

Na
2
SO

4
, MgCl

2

 (Double Salt)

Ex. :- K
2
SO

4
.Al

2
(SO

4
)

3
.24H

2
O

FeSO
4
.(NH

4
)

2
.SO

4
.6H

2
O 

 (Acidic Salt)

H+

Ex. :- NaHCO
3
, NaHSO

4
, KHSO

4
, NH

4
Cl,

 (Alkaline Salt)

OH– 

Ex. :- Ca(OH)Cl, Na
2
CO

3
, CuCO

3
, Cu(OH)

2

 (Complex Salt) – 

[ ] 

Ex. :- Ag[Na(CN)
2
]

+  

+  

+   



Note:–___________________________________________________________________________

_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________
_______________________________________________________________________________________

_______________________________________________________________________________________
_______________________________________________________________________________________
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(Radioactivity)07.

 (Radioactivity)

(Radioactivity) 



 G.M Counter 
  

 (Cause of Radioac-

tivity)

n
1.5 Radioactivity

p
 



–Ve



+ eV



 - (-Rays)



 - (-Rays)





 - (-Rays)

 MRI 

 (Group Displacement

Rule)

(i)

(ii) -

231

(iii)

β235 235
9392 U U

(iv)  

82
Pb212 

Remark :–  

β235 235
9392 U U

Remrk :–  



235 231 231 231
90 91 9292 U U U U    
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 235 231
9092 U U

No. of Rays
4

  

235 231

4




4
1

4
 

 
 = 92 – 90 = 2

   

1. 238 226
8692 U U  

Sol.
4

 

238 226

4




12
3

4
 

 = 3
3 ?238 226 226

8692 86U U U 


 = 86 – 86 = 0

2. 238 222
8792 U U  

Sol.
238 – 222

4
 

16
4

4
 

4238 222 222
8492 87U U  U


 = 87 – 84
  = 3

3. 235 227
9192 U U  

Sol.
4

 

235 227 8
2

4 4


  

 = 2
2α235 227 227

88 9192 U U U 
 = 91 – 88 = 3

   = 3

4. 235 223
9592 U U  

Sol.
4

 

235 223 12
3

4 4


  

 = 3
3α235 223 223

86 9592 U U U 
 = 95 – 86 = 9
 = 9

(Half-life period)



1

2

t

1

2

0.693
t ,

  



1.
25% 

Sol. 1/ 2 1/ 2t t100 50 25 

1

2

t 2

2.

Sol. 1/ 2 1/ 2 1/ 2 1/ 2t t t t1 1 1 1
1

2 4 8 16
   

1

2

t 4

3.

1
12 %

2

Sol. 1/ 2 1/ 2 1/ 2t t t 1
100 50 25 12 3

2
   

1/ 2t 3

      = 1600 × 3

      = 4800 yrs.
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4.

1

8

Sol. 1/2 1/ 2 1/ 2t t t1 1 1
1

2 4 8
  

1

2

t 3

     = 400 × 3
     = 1200 yrs.

5. 30 gm
15 gm 

Sol.
1

2

t

30gm 15gm

t
1/2

 = 140 day.

6.

12 gm 3 gm 

Sol.
1 1

2 2

t t

12gm 6gm 3gm 
t
1/2

 = 2
t
1/2 

= 2 × 1600 = 3200 yrs.

7.

1
12

2

Sol.
1 1 1

2 2 2

t t t
1

100% 50% 25% 12 %
2

  

t
1/2 

= 3 =  3 × 1600 = 4800 yrs.
8.

1

16

Sol.
1 1 1 1

2 2 2 2

t t t t
1 1 1 1

1
2 4 8 16

   

t
1/2 

= 4 =  4 × 1600 = 6400 yrs.

 (Artificial Radioactivity)
Radio Activity

Frederic Joliot 



 Radio Activity

 Radio Active
(G. M. Counter)

 Radio Active

Radio Active

 Radio Active
(82Pb206)



Note :–

(i)     

(ii)     

(iii)  (Penetrating Power)     

(iv)     

     - Rays  -Rays  -Rays 

1.  

  

2.   (2 He4)

(He2+ ) 

(– 1e–)

  
 

3.  

 

4.  

 

×  
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(Nuclear Chemistry)



 (Nuclear Reaction)

(Nuclear Fusion Re-
action)

2. (Nuclear Fission

Reaction)

(Nuclear Fusion Re-

action)









(Nuclear Fission

Reaction)– 







(Atom Bomb)



  18 May 1974

 11 May 13 May

1998 98



Yellow Cake

 (Nuclear Radiation) 

(KI) 

Note :– 

 (Neutron Bomb)

(Atomic Reactor)

   





(BARC-Bhabha Atomic

Research Centre) 1956



 (Nuclear Power Station)

(USA) 



 (Security Wall)

 (Fuel)

 (Controller Rods)

 (Moderator)– 
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 (Coolant)–



Remark :– (Zr),

(Catalyst)





(Types and Nature of Catalyst)

 (Positive Catalyst)

Eg:– MnO2, Fe, V2O5

 (Negative Catalyst)

Eg:– C2H5OH,

 (Catalyst Promoters)

Eg:– Molybdenum (MO)

 (Catalyst Poison)

Eg:–

 (Activation Energy)–



1.

2. (HNO3)

 H2SO4
3.

4.

5.

6.

7.

8. Acid

 (Biocatalyzer)




