
            
1 

aa

Li  Na  K 
7  23  39  7 +39/2 = 23 
Fe  Co  Ni 
55.85  58.93  58.71 

b

 Li  Be  B  C  N  O F 
 Na  Mg  Al  Si  P  S  CI 
 K  Ca 

c

d

”

(1)st n = 1 2 

(2)nd n = 2 8 

(3)rd n = 3 8 

(4) th n = 4 18 

(5)th n = 5 18 

(6)th n = 6 32 

(7)th n = 7 19 
I, II, III, IV, V, VI, VII, VIII
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68 70 72 72.6 

(g/cm3) 5.9 5.94 5.5 5.36 

(K) De 30.2 mPp 1231 

E2O3 Ga2O3 EO2 GeO2 

ECl3 GaCl3 ECl4 GeCl4 

3 × 

4.5 = 13.5 2 (2 × 4.5 = 9) 

IA  VIIA ”

Ar 39.94 K(39.08) Te (127.6) dks (126.9)

CuIB Hg IIB

IA IB

e

1909 (Beam) X-

v z

)bz(a)v( 

'a' X,'b'

”

 (z)

”
”

” ”

ns1 

(Werner, Bohr and Bury)

4 

1, 2, 3, 4, 5, 6 7
”
” ”

ns1

 ns2, np6 He 

1s2
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2

n = 1, l = 0, 1, 2  m = 0 

 (1s) 2

8

  n = 3, l = 0 , 1, 2      m =    0    , 3  ,  5 

                 1      3     5 
              (3s) (3p) (3d)  

                         9    

d s 4  3s 3p n = 3 

 4s 8 18

18 1, 2, 3, 4, 5, ……….13, 14, 15, 16, 17, 18 
”

a  s- 
” ”

 s- 1 2

ns1-2

(left)

b p-

Tc (n-1) ” ”

p- 13 18

ns2 np1-5

 (Right) 

 s- p-  (Representative element) 
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c d-C

” (nth) ” (penultimate) (n-1) (n-1)d 

” d-  d-

3 12

(n-1)d1-10

”

d-

(n-1)d 

3d   21Sc—30Zn   3d 
4d   39Y- 48Cd   4d 
5d   57La, 72Hf— 80Hg   5d 
6d  89Ac, 104Rf—112Uub   6d   ( ) 

d- ”

d f- 

n, (n-1) (n-2) ” (antepenultimate) f-

(n-2)th ” f 

(n-1)f1-14 (n-1)d0,1 ns2 

f-

3 ”

f- 2

4 f- 58Ce Lu 14 4f ”

5f- 90Th 103Lr 14 4f ”

100
IUPAC 100 ”

0 9

 (Sufix) bi tri

IUPAC 

0 Nil n 

1 Un u 

2 Bi b 

3 Tri t 

4 quad q 

5 pent p 

6 hex h 

7 sept S 

8 oct 0 

9 enn e 
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IUPAC IUPAC

104 Unnhlquadium Unq Rutherfordium Rf 

105 Unnilpentium Unp Dubnium Db 

106 Unnilhexium Unh Seaborgium Sg 

107 Unnilseptium Uns Bohrium Bh 

108 Unniloctium Uno Hassnium Hs 

109 Unnilennium Une Meitnerium Mt 

110 Ununnium Uun Darmstadtium Ds 

111 Unununium Uuu * * 

112 Ununbium Uub * * 

113 Ununtrium Uut + * 

114 Ununquadium Uuq *  

115 Ununpentium Uup +  

116 Ununhexium Uuh +  

117 Ununseptium Uus +  

118 Ununoctium Uuo +  
           Official IUPAC name yet to be announced     +        Elements yet to be discovered 
           IUPAC recommended this nomenclature to be followed until their names are officially recognised. 

”
”

” ”

(a) s-

=

  (b) p-

= 10

  (c) d-

k = (n-1)d ” ”

”

78%

 CrO3)  

”

 B, Si, Ge, As, Sb  Te

Na, Mg, Al, Si, P, S, Cl
”
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(IA) Na Li

d-

”

2ndvkorZ  Li  Be  B C  

3ndvkorZ  Na Mg Al Si

 (Li = 1.23Å & Mg = 1.36Å; Li = 0.60Å & Mg2+ = 0.65Å) 

”

(Li = 1.0 & Mg = 1.2 ; Be = 1.5 & Al = 1.5) 

  Li Mg 

a Li Mg  (Li3N) ”  (Mg3N2) 

IA 

b Li Mg 

c Li Mg IA

d LiOH Mg IA 

f Li Mg

g

h LiNO2 Mg(NO2)2 ” Li2O MgO 

i Li2CO3 Mg CO3  

CO2 

Be IIA IIIA A ”

NH3 

 Be  Al

”
” ”

”

” (Zeff) ” ”  Zeff = Z - 

 Z ” 
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”
” ”

 
 
 
 

rAB
2

1


SBCR

(a) dA-A = rA + rA or 2rA               
2

d
r AA
A



(b) 
  dA-B = rA + rB 

A-B A B

dA-B = rA + rB – 9.0 x 

x = XA - XB XA XB A B
”

dA-B = rA + rB – 7.0 (x)2 

  
 
 
 
 

”

”

H O F S Br 
(Å) 0.37 0.66 0.64 1.04 1.11 

(Å) 1.20 1.40 1.35 1.85 1.95 
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(C) 

”
”

K  231pm   203 pm 
Na  186pm   154 pm 

r < r < r

Z Z

Zeff Zeff

n n

”

*n
Z

1
r 

” ”

” ”

Cr Cu 
Cr  Cu

d
(4s) ” Cr  Cu

  Sc Ti V Cr Mn Fe Co Ni Cu Zn 

(A)  1.44 1.32 1.22 1.18 1.17 1.17 1.16 1.15 1.17 1.25 

f- 
(iii)
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”

(i) ”

(ii) ”

”

(i) 

”

(ii) ”

”

Na   Na+ 

  11   10 
 11   11 
 1s2 2s2 2p6 3s1  1s2 2s2 2p6 

     Cl   Cl- 

17   18 

 17   17 
”

  Li+ < Na+ < K+ < Rb+ 

Be2+ < Mg2+ < Ca2+ < Sr2+ 
     F- < Cl- < Br - < I- 

d f ”
d f Zr Hf

” ”

” N3- , O2-, F- , Ne, Na+ , Mg2+ Al3
+ ”

(10e-) ” ”  +7, +8, +9, +10, +11, +12 o +13 
” ”

” ”
 Al3+ Mg2+ Na+ F- O2-  N3- 

”

1


(i) S2-, Cl-, K+ , Ca+2 , Sc+3 (ii) SO2, NO3
—, CO3

2-, (iii) N2, CO, CN— (iv) NH3, H3O
+ 

(iv)

 (IE) (IP) ”
”

M(g) 
)IE( 1  M+(g) + e- ; M+ + 1E2  M2+ e- ; M2+ + 1E3  M+3 + e- 

IE2 o IE3 ”
(IE)1 < (IE)2 < (IE)3…………… 

 I.E. (s) 

(IE)
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(A)

”

(B) ”
” ” ”

”
”

(C)
” ”

”

 
 
 

 

 

 
(D)

 s-

 P, d f 

   S > P > d > f 

AI Mg

p Mg

d-
(E)

”
 Be IE1 > B IE1 

  Be (Z = 4) 
  

22
2,1 ss  B(Z = 5) 

122
2,2,1 Pss

”

Li,

(V)

(X) 

    X(g) + e-  X-(g) ; H = eg H   …(i) 

(i) ”
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”

 O(g) + e-  O-(g) +  EA (i) O-(g) + e- +  O2- (g) EA (ii) 

EA (i) EA(ii) ”

17

”

 O o F  S Cl O

F n = 2 

A S Cl n = 3

” s-

”

”

(i)
1

 (ii) ”  (zeff) 

(iii)
1



(iv)

(vi)

  X(g) + e-    X-
(g) 

”

”
”

” 

s-
 sp3 sp2 sp 

  s-   25% 33% 50% 

(EN) (EN)
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Z q 

Zeff (n) 

 rn (EN)

 Z, Zeff  rn 

 (EN) 

(a)

 = XA - XB = 0.208 BBAABA EEE    

EAB =  /A - B  
EA-A =A - A  
EB-B = B - B 

 (kcal/mol)

BBAABABA EEEXX   1017.0  

KJ/mol  
(b) 

2




(EA) (IE) eV (EN)P

2.8
(c) 

”

0.744
r

Z0.359
(EN)

2AR 

Z ” r (Å )

Cs (55)  Fr (87) Fr  +32 ”
”

(a)

(a) I+ Cl-  

(b) Cl+ F-  

(c) Br+ Cl-  

(d) IBr  

(e) OF2  

(f) Cl2O  

(b)

 1.7  1.7

HF 1.9

(c)
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(d) ”
”

”
” = 16(XA — XB) + 3.5(XA — XB)2 

= 16 + 35
2 

= (0.16 + 0.0352) × 100 

XA : A 

  XB : B 

 = XA - XB 
(e)

H – F > H – Cl > H – Br > H – I  

(VIII)

Au, Pd Pt 

(O2-),  (O2
2-)  (O2

-1) 

IA 
”

IIA Be,  IIA 

O2 (CaO2 , SrO2, BaO2) 

IA IIA

 Na2 O + H2O  2NaOH 
 CO, CO2, SO2, SO3, P4O10, Cl2O7 

”

   P4 O10 + 6H2O  4H3PO4 ; SO3 + H2O  H2SO4 ; C12O7 + H2O  2HCIO4. 

(metalloids) Be, 

Al, Zn, Sn, As Sb

Na2O MgO  A12O3    SiO2   P4O10         SO3  C12O7 

CO, N2O NO

H2O E EOH 

H2O E O H O OH- EOH 

E—O—H + H2O  [EOH2]
+ + OH-  

 H2O E O H O H3O
+ EOH 

   E—O—H + H2O  H3O
+ + EO- 

(VIII)
(Representative Elements) ”

”
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OF2 Na2OA ‘
F > O > Na  2s22p5

OF2 -1 
 2s22p4 

+2 Na2O 

”  3s1

1
”

( variable valency) ”
”

(ix)

”

” ”
” ”

”
” ”

Na2O½ Cl2O7

Al2O3, AsO3 CO, NO, N2O

amphoteric

3d-

4f- s p-

1 2 

 


