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 (Atomic Theory)



 ATOM





 (Fundamental Particles of Atom )

 


(Stable Particles)
(Unstable Particles)

(Stable Particles)

(Unstable Particles)

 
 (Antiparticles)













 (Nucleous)



 (Å)

1010 (1 )m Å

 (f)

1510 (1 )m

 1 (105)

 (Atomic Model)

 J. J. Thomson

(Watermelon Theory)


 (Atomic Model of Ruther-
ford)–

–
–

(i) –

(ii) –

(Positive)

ijek.kq dh lajpuk
(Structure of Atom)02.
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(iii) 12,000 –Ray

(Nucleous)


 (Maxwell's Theory)

(Extraction)

Maxwell

 (Burberry's Theory)









2n2 

2n2 = 2 × 12 = 2
2n2 = 2 × 22 = 8
2n2 = 2 × 32 = 18
2n2 = 2 × 42 = 32



Electron J. J. (1897) 9.1  10–31 kg –Ve 

Proton (1919) 1.6725  10–27 kg +Ve 

Neutron (1932) 1.6748  10–27 kg No 
Charge 

 = n > p > e–

= n > p > e–

 [Electron (e–)] – J. J.

 (Absolute Mass)

19–1.6 10 

Remark:–

1 1

1837 1840

 H
 amu (Atomic Mass Unit) –  

amu 

271amu 1.66 10 kg 
 [(Proton) P]– Anode

1.0072 amu

271.6726 10 kg 

= + 1.6 × 10–19 
Remarks :– 

 (Neutron)  1
0n

271.6749 10 kg 

1.0086 amu

0


Remark :–

 [Neutrino  0
0n ]– 

 (Positron) (e+)– (Anti-

Particle)

319.1 10 kg 
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191.6 10  

Remark:– Anti Particle

 (Meson)

 (Boson)
Note :– Higgs Boson = God Particle

Atomic Number
 'Z'



–(Z) (P) (e ) 

Note:–

 Z P e 

23 40 40
11 20 18

11 20 18

11 20 18

11 20 18  

  
  
  

Na Ca Ar

z z z

p p p

e e e

 (Ions)

 –
11 20 17

11 20 17

11 20 17

10 18 17 1 18

 

  

  
  
    

Na Ca Cl

z z z

p p p

e e e

 (Isoelectronic)

 
12

13
––

8

12 2 10

13 – 3 10

8 2 10

 

 



  
 
  

mg e

Al e

O e

 (Atomic Mass) A

A = (Mass Number)

P = (Proton Number)

nº = (Neutron Number)

Z = (Atomic Number)
A = n + P
A = Z + n
n = A – Z

 
23 235

11 92

– –

Na U

Z 11 Z 92

P 11 P 92

e 11 e 92

A 23 A 235

n 23 –11 12 n 235 92 143

 
 
 
 

    

 (Isobar)– 

6C14
7N14

18Ar40
20Ca40

 (Isotopes)– 

 1H1 
1H2 1H3

 Polonium (Po) 27

Remark :–

(i)
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1H1 – (n = 0)

1H2 – (n = 1)

1H3 – (n = 2)
(ii) 92U235

92U238

n = A – Z n = A – Z
235 – 92 = 143 238 – 92 = 146

(iii) 6C12
6C14

n = A – Z n = A – Z
12 – 6 = 6 14 – 6 = 8


(i) –14 (C14)

(ii) U235

(iii) I131

(iv) Fe59

(v) As74

(vi) Co60

(vii) Na23

Na24

 (ISO-TONES)–

(Iso-tones)

(i) 6C14
8O16

n = 8 n = 8
(ii) 1H3

2He4

n = 2 n = 2
(iii) 15P31

16S32

n = 16 n = 16
 (Orbit) (Shell)–

(Orbit)
K, L, M, N.....

K–

Remark :–


2n2 n

K n = 1 e– = 2n2  2  12 = 2 
L n = 2 e– = 2n2  2  22 = 8 
M n = 3 e– = 2n2  2  32 = 18 
N n = 4 e– = 2n2  2  42 = 32 

 (Sub-orbit / Sub-shell)– 

S, p, d, f 
 S 

S

 P 

p

 d 

 f 
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 (Orbits)









p

p d

p d f

(a)   (b)  

(c)   (d)  

Note :– 



(Offbau's Law)–



 (Electronic Configura-

tion)



1s < 2s < 2p < 3s < 3p < 4s < 3d < 4p < 5s < 4d < 5p
< 6s < 4F < 5d < 6p < 7s < 5f < 6d < 7p < 8s

1s      suborbit

orbit


1H = 1s1

2He = 1s2

3Li = 1s2, 2s1

4Be = 1s2, 2s2

5B = 1s2, 2s2 2p1

6C = 1s2, 2s2, 2p2

2
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Principle
(i) 24Cr  1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d4

 1s2, 2s2, 2p6, 3s2, 3p6, 4s1, 3d5

 or [Ar] 4s1, 3d5

(ii) 29Cu  1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d9

 1s2, 2s2, 2p6, 3s2, 3p6, 4s1, 3d10  

                                              

            [Ar] 4s1, 3d10

(iii) 79Au  1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d10,
     4p6, 5s2, 4d10, 5p6, 6s2, 4f14, 5d9

       

 1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d10,
     4p6, 5s2, 4d10, 5p6, 6s1, 4f14, 5d10

       

(iv) 47Ag  1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d10,
      4s2, 3d10, 4p5 

 1s2, 2s2, 2p6, 3s2, 3p6, 4s2, 3d10,
     4p6, 5s1, 4d10 

 Cu Cr 

(Quantum Number)


 Quantum Number
1. Principal Quantum Number)
2. (Azimuthal Quantum Number)
3. (Magnetic Quantum Number)
4. (Spin Quantum Number)

1. Principal Quantum Num-
ber) :

 Principal Quantum Number 'n' Denote
n = 1, 2, 3.

Note :– Principal Quantum Number 

2. (Azimuthal Quantum Num-
ber) :
Azimuthal Quantum Number "l" Denote

l = (n – 1)
s l = 0
p l = 1
d l = 2
f l = 3

3. (Magnetic Quantum Num-
ber) : 'm' Denote

 Quantum
m = – l  to + l

 p l = 1
   m = –1, 0, +1
–1 0 +1

4. (Spin Quantum Number) :

s

 Clock Wise ( = 

  Anti Clock Wise ( = 

S = +
1

2
S = –

1

2

1.
9
F  1s2 2s2 2p5  electron 

Sol. (n) = 2
(l) = 1

(m) = –1, 0, +1 
–1 0 1

(s) = = 
1

2



Anticlockwise direction
2.
Sol. Na  1s2, 2s2, 2p6, 3s1

n  = 2
l  = p

m  = 

s  
1

2




3.
Sol. : N

7
   1s2, 2s2, 2p3

13
Al   1s2, 2s2, 2p6, 3s2, 3p1

Cl
17

   1s2, 2s2, 2p6, 3s2, 3p5

20
Ca   1s2, 2s2, 2p6, 3s2, 3p6, 4s2

1. n  = 3
l  = 3

m  = 

s 
1

2


2. n  = 3
l  = 12

m  = 



CHEMISTRY By Khan Sir KGS   (7.)

s 
1

2


3. n  = 3
l  = 5

m  = 

s 
1

2




4. n  = 4
l  = 2

m  = 

s 
1

2




He Ne Ar Kr Xe Rn2 10 18 36 54 86

2s 3s 4s 5s 6s 7s

     

  1Na Ne 3s11 10

  2Mg Ne 3s12 10

Remarks :– d- 4 9 
f 6 13

 (Pauli's Exclusion Law)

 Principal Quantum Number, Azimuthal Quantum
Number, Magnetic Quantum Number

Spin Quantum Number

2 2 6 1Na 1s 2s 2p 3s11 

10th Electron 9th Electron
n = 2 n = 2

1l 1l
m 1, 0, 1   m 1, 0, 1  

s  
–1

2
s  

–1

2
 (Huygen's

Uncertainty Principle)

 (De-Broglie's Principle)

h

p
  h

mv
 

h 

 (Hundrule)

 Electron 



Electron (i) 

(ii) 



C6

N7

 (Core Electron)– 

Core Electron

 (Valence Electron)– 

Note :– 1 8 
Remark:– 8

 e–

Al13

e– = 3,
e– = 10



=  
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Electron, s p–
Group–A

 8O  1s2, 2s2, 2p4 (Group–A)

11Na  1s2, 2s2, 2p6 3s1 (Group–A)
Electron, d f–

Group–B 
 26Fe  [Ar] 4s2 3d6 (Group-B)

 Valence shell or Altimate shell

 Penultimate Shell
 Anti-Penultimate shell

Valence shell
Altimate shell
Penultimate shell

Antipenultimate shell

First Shell

 (Valency)–

 Kossel Lewis 

 Valentia Combining
Copacity 

 Valence Electron

Case I– 1, 2, 3, 4 

=

 
13

Al  2, 8, 3 = 3)

12
Mg  2, 8, 2 = 2)

11
Na  2, 8, 1 = 1)

Case II– 5, 6, 7, 8 

= 8 –

 
8
O  2, 6 = 8 – 6 = 2)

10
Ne  2, 8 = 8 – 8 = 0)

17
Cl  2, 8, 7 = 8 – 7 = 1)

– –

6

12

10

8

17

e e

C 2,4 2 4 4

Mg 2,8,2 2 2 2

Ne 2,8 2 8 0

O 2,6 2 6 2

C 2,8,7 2, 7 1l



 (Octane Rule)



8
O  2, 6

8
O–2   2, 8

11
Na  2, 8, 1

11
Na+  2, 8

 (Ions)

(i) (Cation)

(ii) (Anion)

17
Cl  2, 8, 7

17
Cl–  2, 8, 8

11
Na  2, 8, 1

11
Na+  2, 8

(Cation) (Anion)

H+1 H–1 

Li+1 F–1 

Na+1 Cl–1 

K+1 I–1 

Ag+1 Br–1 

NH
4

+1 OH–1 

Cu+1 CN–1 

Zn+2 HCO
3

–1 

Be+2 N3– 

Mg+2 NO
3

–1 

Ca+2 O–2 

Fe+2 S–2 

Sn+2 SO
3

–2 

Hg+2 SO
4

–2 

Mn+2 SiO
3

–2 

CO+2 CO
3

–2 

Fe+3 CrO
4

–2 

Cu+2 N–3 

Hg+3 P–3 

Al+3 PO
3

–3 

Cr+3 PO
4

–3 

Pb+2 
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Example

1. Na+ + SO
3

–2 = Na
2
SO

3 

2. Ag+ + No
3

–  = AgNO
3 

3. Zn+2 + SO
4

–2 = ZnSO
4 

4. Fe+2 + SO
4

–2 = FeSO
4

5. Fe+3 + SO
4

–2 = Fe
2
(SO

4
)

3
 

6. Al+3 + SO
4

–2 = Al
2
(SO

4
)

3 

7. Ag+ + SO
4

–2 = Ag
2
SO

4 

8. Na+ + CO
3

–2 = Na
2
CO

3 

9. Na+ + O–2 = Na
2
O

 

10. Na+ + HCO
3

– = NaHCO
3

 

11. Cu+ + SO
4

–2 = Cu
2
SO

4
 

12. Cu+2 + SO
4

–2 = CuSO
4
 

13. CuSO
4
.5H

2
O = 

14. Ca+2 + CO
3

–2 = CaCO
3 

15. K+ + MnO
4

– = KMnO
4 

16. H+ + O
2

–2 = H
2
O

2 

 (Redical)– 

Na+  + I–  NaI 
Ag+ + I–  AgI 
Ag+ + Br–  AgBr 
Cu+2 O–2  Cu

2
O

2
  Cuo 

Ag+ + No
3

–  AgNo
3

 

4ClO  = Perchlorate

3ClO  = Chlorate

2ClO  = Chlorite
ClO– = Hypochlorite
Cl– = Chloride

+ –
4 4Na + ClO  = NaClO

+ –
3 3Na + ClO  = NaClO

+ –
2 2Na + ClO  = NaClO

Na+ + ClO– = NaClO (
Na+  + Cl = NaCl (

–
4BrO 
–
3BrO 
–
2BrO 

BrO–  = 
Br– = 

–
4Ag +BrO AgBrO

4
 = Silver perbromate

+ –
3Ag + BrO AgBrO

3
 = Silver bromate

+ –
2Ag +BrO AgBrO

2
 = Silver bromite

Ag+ + BrO–  = AgBrO = Silver hypobromite

Ag+ + Br–1 = AgBr = Silver bromide

4IO –

3IO

2IO

IO– –  

I– 

K+ + 
4IO  = KIO

4
 =

K+ + 
3IO  = KIO

3 
=

K+ + 
2IO  = KIO

2 
=

K+ + IO– = KIO
 
=

K+ + I– = KI
 
=

2
3CO  Carbonate

1
3HCO  Bicarbonate

2 –2
4 4Ca SO CaSO    

2 –2
4 4Zn SO ZnSO    

CaSO
4
.2H

2
O 

4 2

1
CaSO . H O

2
(POP) 

2 –2
4Cu SO   CuSO

4 


2 –2
4Fe SO   FeSO

4 


 3 2
4 2 4 3

Cu SO Cu SO  

 3 2
4 2 4 3

Fe SO Fe SO  

1. A (2, 8, 2) B 
(2, 8, 7) 

Sol. A(2, 8, 2) = A+2

B(2, 8, 7) = B–1

= AB2

2. MCl2 

Sol. MCl2
M+2 Cl–1 

M+2 SO4
–2 

MSO Ans.

3. MSO4 

Sol. MSO4

M+2 SO4
–2 

M+2 PO4
–3 

M4(PO Ans.
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


H

2
O  1 × 2 + 16  2 + 16  18

CO
2
  12 + 16 × 2  44

CaCO
3
 40 + 12 + 48  100

Ca
3
(PO

4
)

2
  40  3 + 2 (31 + 4  16)

=  120 + 2 (31 + 64)
=  120 + 190  =  310

4. CaCO3 Ca

Sol. CaCO3  = 40 + 12 + 16  3 = 100

% of Ca = 
40
–—
100

 100 = 40%

5. (NH2 CO NH2)
%

Sol. NH2 CONH2
= 14 + 2 + 12 + 16 + 14 + 2 = 60

N 
28

100 46.6%
60

  

6. (Ca3 (PO4)2) Oxygen %

Sol. Ca3 (PO4)2
A =  40  3 + 2 (31 + 4  16)

=  120 + 2 (31 + 64)
=  120 + 190  =  310

P =  62

% of P = 
62
–––
310

 100 = 20%

% of O = 
128

100 41.29%
310

 

7. 20 gm
gm

Sol. 2H  + O           2H O2 2 2

2 × 2
= 4 gram

2(2 + 16)
= 36 gram

 4 gram H2 
 20 gram Hydrogen 

36 20
180

4


  gram

8. 60 gm C O2
CO2

Sol.

 12 gram C CO2
 60 gram C CO2

44 60
220

12


  gram



9. 22

Sol. = 2 
= 2  22 = 44

10. H2SO4
Sol. H2SO4 = 2 + 32 + 16  4

= 34 + 64
= 98

 =

11. HCl
Sol. HCl = 1 + 35.5 = 36.5

 =
36.5

18.25
2 2

 

12. 164

Sol. =
164

82
2






