



 

* 

* C121.00727 amu, amu-1amu = 1.66 X 10–24g
* 1886-






* + 1.6 X 10–19 C or +4.8 X 10–10 eSU



*  
1

1837 

0.00054 amu

* J.J.

* (10–2 + 010–3mm)




* 



* 1.00867 amu

* 

*   -Be or B



   

  e or e– P n
  1/1837 1 1
  –1 +1 0
 (kg) 9.10939 X 10–31 1.67262 X 10–27 1.67493 X 10–27

 /C –1.60218 X 10–19 1.60218 X 10–19 0


* 

(Plum Pudding Model).
* 



* 
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* 



J.J.

 -    
* 













 
X -10–15m10–10m


* 10–15 m to 10–14m)
* 

* 10–10m

* 


* 

* 

* 


  X-     
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* 

* 

1H
1

1H
2

1H
3

  

* 



* 

18Ar40 & 20Ca40, 7N
14 2 6C

14

*        



6C
13 & 7N

14 – 7 32Ge76 & 33AS77 - 44

* Na+ Mg2+ Al3+ - 

* CO & N2    CO2 & N2O - 

(Isoster)

 
* 
* 


* X -(Radio Waves)  etc


* 

 


 
1XC or

C
* <   < X-<

<<<<
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(cm)(nm)(m)(AO)



 (VIBGYOR)
 

  
  
  
  
  
  
  

 
  (cm)
 1 – 102

 1 – 10–1

 10–3 to 10–4

 10–4 to 10–5

 10–5 to 10–6

X 10–6 &






(CPS)(Hz)

&
1
  

(C)


CmS–1 or mS–1

3 X 1010 cm/s    = 3 X 1010



, CC  
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cmcm–1 or m–1


 




* 

* 

* 

* 

* 


* 



* 



* 



* 



* 

2 2
1 2

1 1RH
n n


 

  
 

RH -  - 1.097 X 107 m–1

n1 & n2 n2 > n.
 n1 n2 

 1 > 2 

  > 3 

 3 > 4 

 4 > 5 

 5 > 6 



6563AO





1 6563 OA 
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(n = 3)

2 2
1 1

1 1 1 1 5 (1)
2 3 36

RR or
 

       
(n = 2)

2 2
2 2

1 1 1 1 3 (2)
1 2 4

RR or
 

       


2

1

5 4 5
36 3 27
R X

R



 

2 1
5 5 6563 1215
27 27

OX A   


* 



* 

* E h
h -(h = 6.626 X 10–34 Js)
 


    X -  

 



  

4.53 X 10–14J. 4000AO 



 

  


 X Ch h



34 8

10

18

6.626 10 3 10
4000 10

4.97 10

X X X J
X

X J










  

3800AO



  = 3800AO = 3800 X 10–8 cm
C = 3 X 1010 cmS–1


10

8

3 10
3800 10

C X
X


  

= 7.894 X 1014 H–1
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= E = h
E = 6.626 X 10–34 X 7.894 X 1014

= 3.23 X 1012 

= 3.23 X 1012 X 6.023 X 1023 
 = 6.023 X 1023 

=
11

7

3.23 6.023 10
4.15510
X X



= 1 cal = 4.185 X 107 ++
= 7.526 X 104 cal/m = 75.26 Kcal/m


* 



* 



* K, L, M, N .......1, 2, 3, 4

* 
E1 < E2 < E3 .....

* 



= E2 – E1 = E = h
= E2 – E1 = E = h

* rm,  

 2
nhMvr


 n



2 2

2 24 ( / 4 )n
O

n hr
m ze 





2 2 2

2 2

2 ( / 4 )O
n

m zeE
n h

  



22 ( / 4 )O

n
zer

nh
 



z – 

EO – 8.854 X 10–12 Fm–1

z  ,
 

2 2

24 O

Ze m
r r




 




1.366 X 10–19J


E = 1.366 X 10–19J
K.E = 1/2mV2

K.E = 1/2 
11

21.366 10 1
2 2
X mV





V = 3.87 X 10–5 m/s

QB365 https://www.qb365.in/materials/



  

V = 
22 Kze

nh


19 21 1.366 10
2 2

X K ze V
m n n



  

19

31

1.366 10
9.1 10

XV
X





 = 3.87 X 10–5m/s









 e = 4.803 X 10–10 esU


2

n

zeVs
mr



m = 9.108 X 10–28g
=  X n2 = 0.529 X 10–8 X 9cm

10 2

28 8

1 (4.803 10 )
9.108 10 0.529 10 9n

X XV
X X X X



 

= 7.29 X 10–1 cmS–1






2 X  X 0.529 X 10–8 X 9
 = 29.93 X 10–8 cm

 2
n

r



7
14

8

7.29 10 2.44 10
29.93 10

X X
x  





h = 6.626 X 10–27 m = 9.108 X 10–28 
e = 4.802 X 10–10 esu




n-
2 2

2 24n
n h

mze





 n = 1
2 27 2

1 2 28 10 2

1 (6.626 10 )
4 (3.14) 9.108 10 (4.802 10 )

X X
X X X X X




 

(H z = 1)
 = 0.53 X 10–8cm or 0.53AO

 = r1 X n2    n =

n = 2
 2  = 22 X 0.53 X 10–8cm = 2.12 X 10–8cm           or       2.12 AO
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H - 4 O 1.11264
X 10–10 C2N–1m–2.



2 2 4

2 2 2

2 2 31 19 4

10 2 2 34 2

19

2
(4 )

2 (3.14) 1 9.108 10 (1.602 10 )
(1.11264 10 ) 2 (6.626 10 )

5.443 10

n
O

z meE
n h

X X X X X X
X X X X

X J




 

 











* 

* 



* 

* 

* 



* 


* 



E = mc2    E = h 
 

2 hc h hmc or
mc P




   P 

m- 








12

2

21.7 10XE
n


 n = 2

 (cm)


Ereg = Ex – E2


12

2 2

21.7 10
2
XE


  = –5.425 X 10–12(n=2)

n = 2n =  

E = Ereq = O – (–5.425 X 10–12)
= 5.425 X 10–12


hcE
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27 10

12

6.626 10 3 10
5.425 10

hc x x x
E x




 


= 3.66 X 10–5cm
= 3.66 X 10–5cm



298K

H – H436KJm–1.



 
PV nRT

PVn
RT





H2
1 1

0.082 298
PV X
RT X

 

0.409H - H = 0.0409 X 436 = 17.83KJ




113.6 1 10.2
4

ev ev   
 

1910.2 1.6 10ev X X J
0.0409 H2

= 10.2 X 1.6 X 10–19 X 0.0409 X 2 X 6.023 X 1023

= 80.36 KJ
= 17.83 + 80.36 = 98.19KJ



H - H
3

23

436 10
6.023 10

X
X

3
34

23

436 10 6.625 10
6.023 10

X X
X



14 110.93 10 5X or HZ 


 



4

. .
4

hx X P

hx m v





  

  

P 

X 

M 

V 

* 
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1Kg14O



34
10

10

25 1

.
4

. . (
4

4
6.626 10 ( 1 10 )

4 3.14 1 10
5.275 10

O

hx P

hx m v P m X v

hv
m x
X Js A m

X X X m
X ms











 

  

     

 


  





9.1 X 10–28g3 X 104cmS–10.011%








 

 4 1

4
0.0113 10 3.3
100

hx X Vm

v X X cm S

v  

34

28

6.63 10
4 4 3.14 9.1 10 3.3

h Xx
m v X X X X



  


 = 1.75cm



10–11g10–4cm10–4cmS–1.

0.1%








 



  

  

 



4
7 1

27

11 7

10

0.1 10 1 10
100

4
6.625 10

4 3.14 10 1 10
5.27 10 .

Xv X cmS

hAs v X x
m

Xx
X X X X
X cm



10
6

4

5.27 10 5.27 10
10

x

X X cm
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* 

* 

E  

m  

*  

*  

* 



* (x, y, z) ( )r   



( ) ( ). ( ) . ( )r R r       

( ) . .nlR r Aml 
R(r)(n)(l)



( ) & ( )    

Amlm & l

( )r   n, l & m

Rnr Vsr








(n)
* 

* K, L, M, N1, 2, 3, 4

* n

* nl

* (n + l)(n + l)n
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 (l)
* l

* lO(n - 1)l = 0, 1, 2, ........ (n – 1)
* 

l = 0 – S – 

l = 1 – P – 

l = 2 – d – 

l = 3 – f – 

* 

( 1)
2
hl l l


     
l

(m)
* 

* ml

* m -–l O +lm = 0   1   2 ....    l.
* m = (2l + 1)

l = 0 m = 0 - S -

l = 1 m = –1 O + 1 P
Px Py Pz

l = 2 m = –2 –1 0 1 2 d

dxy, dyz, dzx, dx2 – y2, dz2

l = 3 m = –3 – 2 1 0 1 2 3 . f

  (S)
* 

* e–



S = +1/2

S = –1/2

  

4fn, l, m & s


4fn4.
n = 4l = 0, 1, 2, 3
l = 3m = –3, –2, –1 0 1, 2, 3
mS =  1/2



n, l, m
(a) 2S (b) 2Pz (c) 4dx2 – y2 (d) 4dz2

 

a) 2S   n = 2 l = 0 m = 0
b) 2P2   n = 2 l = 1 m = 0
c)  4dx2 – y2  n = 4 l = 2 m = –2 or + 2
d) 4dz2  n = 4 l = 2 m = 0
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(1) n = 4 l = 0 ml = 1 mS = +1/2
(2) n = 3 l = 1 ml = 1 mS = -1/2
(3) n = 3 l = 2 mi = 1 mS = +1/2
(4) n = 3 l = 0 mi = 0 mS = -1/2


(n + l) 

(1) (n + l)  = 4 – 4s (2) (n + l) = 4 – 3P
(3) (n + l) = 5 –3d (4) (n + l) = 3 – 3S



3 > i > 2 > 4


* 



* S(l = 0)n

S

* 1S

2S3S

* P-(l = 1)Px, y & z
Px, Py, Pz


d(l = 2)

dxy dxz dy2 dx2 – y2

f(l = 3)

32
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1s, 2s, 2p, 3s, 3p 4s, 3d, 4p, 5s, 4d, 5p ...

(n + l) 

4Sn + l = 4 + O = 4
3d - n + l = 3 + 2 = 5

4S3d3d

2P(n + l) = 2 + 1 = 3
3S(n + l) = 3 + 0 = 3

(n + l)2pn2p


* 

* 

(n, l, m)SS = +1/2 (or) –1/2
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* ( )
* 






(n + 1)



24Cr [Ar] 4S2 3d4

[Ar] 4S1 3d5

29Cu [Ar] 4S2 3d9

[Ar] 4S1 3d10




(1) Mn2+   (2) Cr2+   (3) Fe3+   (4) Ni2+   (5) Cl–   (6) Zn2+   (7) Fe2+   (8) Na   (9) Mg   (10)Cr3+


(1) 25Mn2+ - [Ne] 3S2 3P6 3d5 3
(2) 24Cr2+ - [Ne] 3S2 3P6 3d4 4
(3) 26Fe3+ - [Ne] 3S2 3P6 3d5 5
(4) 28Ni2+ - [Ne] 3S2 3P6 3d8 2
(5) 17Cl– - [Ne] 3S2 3P6 0
(6) 30Zn2+ - [Ne] 3S2 3P6 3d10 0
(7) 26Fe2+ - [Ne] 3S2 SP6 3d6 4
(8) 11Na - [Ne] 3S1 1
(9) 12Mg - [Ne] 3S2 0
(10) 24Cr3+ - [Ne] 3S2 3P6 3d3 3



24Cr 42NO74WnS2 (n – 1)d4nS1 (n – 1) d5



24 1 1 1 1 1 1

4 3

Cr

S d



29Cu 47Ag  79Au nS2 (n – 1) d9nS1 (n - 1)d10 



29 Cu       










* 



* 

* 
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d4 



d5

4 + 3 + 2 + 1 = 10
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