


  
  



      


Li, Na, K ;    Ca, Sr, Ba ;    Cl,   Br, I.

Fe, CO, Ni 

  


Li    Be B C N O F

Na   Mg

   
Vs  


  


0 to VIII)







* VIII A B 
* VIII - 
i) Fe, Co, Ni     ii) Ru, Rh,  Pd        iii) Os,    Ir,    Pt

* 
* 



 


 (n) 
  1S 
  2S, 2P 
  3S, 3P

  4S, 3d, 4P 
  5S, 4d, 5P

  6S, 4f, 5d, 6p

  7S, 5f, 6d, 7P 
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 
IA VII A, O III B, IV B, VB, VI B, VII B II B.

VIII B  Fe Co Ni

Ru Rh Pd

OS Ir Pt

Z > 100 
          

nil un bi tri quad pent hex sept oct en

 IUPAC

110 Un un nillium (Uun)

 Z = 120 IUPAC 
   un bi nilluim (Ubn)

2) Z = 108 
Z = 108 [Rn] 5f14    6d6    7S2

d - 
 A, B, C, D 

Z e-  

A 12 1S2 2S2 2P6 3S2 2

B 19 1S2 2S2 2P6 3S2 3P6 4S1 1

C 29 1S2 2S2 2P6 3S2 3P6 4S2 3d9 11

D 36 1S2 2S2 2P6 3S2 3P6 4S2 3d10 4P6 18

   (s, p, d, & f 

s -  







s - 

ns 1-2

p -  







p - 

ns2 np1-6 (n = 2 

ns2 np6 ns2)

d -  

s p 





(n -1)d 



3d Sc(21) Zn (30)

4d  y(39) cd (48)

5d Za(57), Hf (72) to Hg (80).
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f -  







4f - Ce (58) to Lu(71)

5f - Th(90) to Lr (103)

e- (n -2)f 

e- 

(n-2) f1-14 (n-1) S2 (n-1)p6 (n - 1)d0-1 ns2 (n = 6& 7)

  e-  











   

He, Ne, Ar, Kr, Xe Rn `O’ 

s p e- e- ns2 np6.

He - e- 1s2

  

e- 



s, p 

  

e- (n-1)d1-10 ns1-2

- d e- 



Zn, Cd, Hg (II B d 

 d10 e– 

  

e- (n-2)f1-14 (n -1) d0-1 ms2.

-

   





92
U

238
+ 

0
n
1
   

92
U

239
 + 

92
U

239
   

93
NP

239
 + 

-1
e
0

93
NP

239
   

94
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239
 + 

-1
e
0
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



e-

e- 




dA-A = rA + rA = 2rA :

2

A A
A

d
r 



A B A B
d r r  

e- 

dA - B = rA + rB - 0.09 (XA - XB)

XA, XB - A, B e- 
 

* * 
 
e-e- 
e- 
e- e- 
(Z) (Z*)


Z* = (Z - )



 
e- 
(1s) (2s 2p) (3s 3p) (3d) (4s 4p) (4d) (4f) etc.

2. (Refer text book for rules)



Zi Be B C N C F Ne

Z 3 4 5 6 7 8 9 10

 1.7 2.05 2.04 2.75 3.10 3.45 3.80 4.15

Z* 1.30 1.95 2.60 3.25 3.90 4.55 5.20 5.85

n 2 2 2 2 2 2 2 2

rn

pm 123 90 80 77 75 74 72 160


* Z - 
* Z* - 0.65 

* r 
1

*Z
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

 Z  Z* n (pm)

Zi 3 1.7 1.3 2 123

Na 11 8.8 2.2 3 157

K 19 16.8 2.2 4 203

Rb 37 34.8 2.2. 5 216

Cs 55 52.8 2.2 6 235

Fr 87 84.8 2.2 7 -

* Z - 
* Z* 

* n rn  n2

* r 
1

*Z
Zn a) 4s e- b) 3d e- 
a) Z = 30

(1s2) (2s2 2p6) (3s2 3p6) (3d10) (4s2)

a (or) S = 10 X 1.0 + 18 X 0.85 + 1 X 0.35 = 25.65

b) 3d e- S = 10 X 1.0 + 8 X 0.85 + 9 X 0.35

= 10.0 + 6.80 + 3.15

= 19.95


e- 



2

2 3

Mg Mg Mg

Fe Fe Fe

 

 

 
 



O2- > O- >O I- > I > I +

Z/e 
e

 
 
 






Z/e (Vice Versa)

Na Na+ C l Cl-

Z/e 11/11 = 1.0 11/10 = 1.1 17/17 = 1.0 17/18 = 0.95

Na+ < Na     Cl- > Cl

e- (Z)



Z e-  Z/e  

O2- 8 10 0.8 1.40

F- 9 10 0 1.30

Ne 10 10 1.0 1.12

Na+ 11 10 1.1 0.95

Mg+ 12 10 1.2 0.6

H+ - 
CS+ - 
H- - 
I- - 

{ {
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  Be2+, Cl-, S2-, Na+, Mg2+, Br- 

Be2+ < Mg2+ < Na+ < Cl- < S2- < Br-



Mg, Mg 2+, Al, Al 3+

Mg, Al3+

e- (x) 

(i) Al3+         (ii) F         (iii) Cl-         (iv)  O2-         (v) Na     (vi) Mg2+

Ms2+, O2-, Al3+ = 10e-s

Al 3+ < Mg 2+ < 02 –

e- 



IEM M e  
e–

2 2I
M M e

   
32 3I

M M e
   

I3 > I2 > I1 (e- 


 
1



 
1



 
 

s > p > d > f

 IE  
e–  IE 

IE  IE 





i) Zi 590KJ mol-1. 210mg Zi Zi+ 
1

( ) ( ) ( 520 )g gZi Zi IE KJ mol
   

Zi 210mg = 210 X 10-3g = 21 X 10-2g

Zi 
221 10

7

X 

 = 3 X 10-2 

3 X 10-2 Zi Zi+ 520 X 3 X 10-2 = 15.60KJ

2. 2.3mg 

495 KJ mol-1 Na 

Na + IE   Na+ + e– IE = 495KJ mol-1


32.3 10

23

X 

1 X 10-4 mole

1 X 10-4 Na 4.95 X 1 X 10-4 = 0.0495 KJ = 4

 

e- 

e- 
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e- 

e- 

e- 

e– 

e–  

e– 
1



3. e– e– e- 



Zi Be B C N O F Ne

2s1 2s2 2s22p1 2s2 2p2 2s2sp3 2s2sp4 2s2 sp5 2s22p6

eV- 0 .61 0.0 -0.30 -1.25 -0.20 -1.48 -3.6 0.0

Be, N, Ne e-

e- 

EA EA 

e- e- 

P, S, Cl, F e- 
e- Cl

e- P
e+ 
(i) N or O     (ii) F or Cl     (iii) Br or I      (iv) B or Al

   i) O    ii) Cl     iii) Br    iv) B

 

e- e- 

A x B A B  
F e- 

1
1 2

20.208 ( )A B A B A A B BX X E E X E  
     

XA, XB - A Be- 
EA-B, EA-A EB-B  A-B, A - A  B-B 


e- 
2

IE EA



e- 
5.6

IP EA

e– 

EH-H = 104.2 K Cal Mol-1

EF-F = 36.6 K Cal mol-1

EH-F = 134.6 K Cal mol-1 XH = 2.1
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EA-B (EA-A X EB-B)1/2 = 1

1 = EH-F (EH-H X EF-F)1/2

= 134.6 - (104.2 X 36.6)1/2 = 72.85 K Cal

0.182 1  = XA - XB

XF - XF = 0.182 (72.85)1/2 = 1.55

XF = 1.55 + XH = 1.55 + 2.1 = 3.65


*e–
e– 
* 

e– t 
H Cl 1 to 4 

 
Zi Be B C N O F

H 
LiH Be H2 BH3 CH4 NH3 H2O HF

(1) (2) (3) (4) (3) (2) (1)

Cl  
LiCl BeCl2 BCl3 CCl4 NCl3 Cl2O ClF

(4) (2) (3) (4) (3) (2) (1)

Elements of third period

Na Mg Al Si P S Cl

H 
NaH MgH2 AlH3 SiH4 PH3 H2S HCl

(1) (2) (3) (4) (3) (2) (1)

 


Al [Cl (H2O)5]2+ Al 
Al - 
  


a) 
b)  e

   e
  



 

Os Hg 
   


(3410OC)

(3727OC) 
He (-270OC) 
Cs, Ga Hg 30OC - 
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

 e– 

a) [He] 2S
1

b) [Xe] 6S
1

c) [He] 2S
2

d) [Xe] 2S
2

2. 

a) 1 b) 5 c) 6 d) 7

3. Na,
+
Mg

2+
, A1

3+
, Si

4+
 e–

a) Na
+
> Mg

2+
> Al

3+
< Si

4+
b) Na

+
< Mg

2+
>Al

3+
> Si

4+

c) Na
+
> Mg

2+
> Al

3+
< Si

4+
d) Na

+
 < Mg

2+
 > Al

3+
 < Si

4+

4. Z = 109 IUPAC 

a) Unp b) Uns c) Uno d) Une

5. M- e–

a) Mn b) Cr c) Ni d) Fe

6. 

a) Ga (Ge b) Al (Si c) Fe (S d) 

7. Pd - e– 4d
10

5S
0
 

a) 4, 11 b) 5, 10 c) 6,9 d) 3, 16

8. 

a) Li
–

b) Be
–

c) B
–

d) C
–

9. 

a) s b) p c) d d) f

10. 

a) S
2–

b) N
2

–
c) O

2

–
d) NO

11. 

a)  b)  c)  d) 

 IE 

a) U b) H c) Li d) Fe

13. e–
 F=332, Cl = 349, Br = 324, I = 295 KJ mol

–1
. Cl IE F-



a) F  b) F e–

c) Cl - e–
 – e

– d) Cl P 

 

e
–
    

a) 35
2
 3p

6
- 

b) 55
2
 4d

10
 5p

5
- 

c) 4S
2
 3d

7
- 

d) 3S
2
 3p

2
- 
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 

a) N + e
– 

 ––> N
–

b) O + e
–
 ––> O

–
c) O

–
 + e

–
 ––> O

2–
d) F+e

–
 ––> F

–

16. K
+
 (F–

 (1.34 AO), K (F 

a) 1.96AO, 0.72AO b) 0.72AO, 1.96AO c) 1.36AO, 1.34AO d) 1.96AO, 1.34AO

17. 

a) +590, +780 b) –590, +780 c) –780, +590 d) –780, –590

18. 

a)  b)  c)  d) 

 e–
 

a) He b) e
+

c) Li d) Be

20. 

  

 Be (OH)
2

Ba(OH)
2

 Be CO
3

Ba CO
3

 BaCl
2

BeCl
2

 Be SO
4

BaSO
4

21. 



  

  

  

  

 

a) Os b) Pt c) Ir d) Pd

23. 

a)  b)  c)  d) 

 IE Na = 5.1 eV Na
+
 e–

 

a) –5.1 eV b) –10.2 eV c) +2.55eV d) +10.2eV

25. 

a) Rb – Cs b) K – Rb c) Na – K d) Li – Na

26. (A) (R) 

a) A (R A R  b) A (R A R 

c) A R  d) A, R - 

A): S O e–
 

(R): O, S e–
 

27. 

a) IE : Ca > K b) IE : Mg > Al c) EA : S > O          d) Sc
3+

 > K
+
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28. (n–2) f
1-14

 (n–1) d
0-1

 ns
2
 e

–
 

a) Eu b) Bk c) Tm d) Tl

29. e–
 i) CH

3

+    
 ii) H

3
O

+
       iii) CH

3

–
    iv) NH

3

a) (ii), (iii), (iv) b) (i) & (iii) c) (iii) & (iv) d) (i) & (ii)

30. 

a) Hg b) Np c) Ra d) Pu

31. Br
–
, F

–
, O

2–
 (b) S

–2
– 

a) Br
–
 < F

–
 < O

2–
 < S

2–
b) S

2–
 < O

2–
 < F

–
 < Br

–

c) F
–
 < O

2–
 <  S

2–
 Br

–
d) F

–
 < Br

–
 < O

2–
 < S

2–

32. 

a)  b)  e
– c) IE       d) /

 F-IE
2
, 

a)  b) e–
 

c)  d) 

 ̀ ’ I
1
, I

2
, I

3
 I

4
 120 KJ/mole, 600 KJ/mole, 1000KJ/mole 8000 KJ/mole. 



a) MSO
4

b) M
2
(SO

4
)
3

c) M
2
 SO

4
d) M

3
(SO

4
)
2

35. a) Na
2
O b) MgO c) Al

2
O

3
 d) P

2
O

5
 e) Cl

2
O

7
  

a) a,b,c b) b, e, c c) a, e, c d) e, c, a

36. Li 123 pm Li 

a) >123pm b) <123pm c) +123pm d) 
123

/
2
 pm

37. e–
 

a)  b) 

c) e
–
  d) 

 

a)  b)  c)  d) 

 

a) 8 b) 9 c) 10 d) 11

40. EA 

a) Cl b) O c) Mg d) S

41. x - EA = – IE

a) x
+

b) x
–

c) x d) x
2–

42. & 

a) Hg & I
2

b) Cs & Cl
2

c) Hg & Br
2

d) Cl & S

43. O, S, F, & Cl IP 

a) F > O > Cl > S b) S > Cl > O > F c) Cl > S > O > F d) F > Cl > O > S

44. `M’ e–
 [Ar] 3d

10
 4S

2
 4P

3
 M - 

a) VB b) VIII c) VA d) O

45. H – H, X–X H – X 104 KCal / mole, 60 K Cal / mole 101 K Cal / mole.

H e– 2.1, x - e– ( 19  = 4.36)
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