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Types of Atomic Representing directions | Shape of the [Examples
Hybridisation | orbitals of hybrid orbitals formed |molecule '
involved alongwith bond angles
1 sp ones + onep Linear BeCl,, BeH, C,H,, HgCl,
2. sp? ones + twop Triangular | BF;, BCl;, C,H,, NOy C03~
planar : ®
3 5 Tetrahedral | CH,, CC!

4. dsp?

5. sp’d

6. spPd?
or d%sp®

1.59°d°

ones + threep

oned (d,2

x=y

2)
+one s +two p

ones + three p
+ one d(d,2)

ones + three p

+d,,dy,, d,,

O

Trigonal
bipyramidal .

Octahedral

Pentagonal
bipyramidal

Sq&@ao‘r')

>

PF, PCl

17

nCl,, NHf

[Ni (CNy, )2~ [Pt Cl,)*—

SFg, [CrFg*~, [Co (NH,)*




PREDICTING HYBRIDISATION OF CENTRAL ATOM AND

SHAPLES OF SIMPLE MOLECULES/IONS

(a) Predicting hybridisation. Calculate the number of hybrid orbitals (X) to be formed by the central

atom as follows :
1

X=’2-

ie.,

Note that only monovalent ato

IfX = 2, it means two hybrid orbi
hybrid orbitals are to be formed. Hence, hybridisation is sp* and so

of the central atom

HNO. of valence electrons} - {No. of monovalent atoms/ groups}

Charge on the cation
— [if the given species is
a polyatomic cation

= %[VE/+ MA -c¢ + q]

Value of X

Type of hybridisation

e | 9t

(b) Predicting
atoms/groups (monovalent or dival

as that predicted

24
N “number of hybrid

by hybridisation. However,
orbitals, the difference gives

containing the lone pairs.

of the fact that they are monovalent or divalent etc.

ms (MA) or groups are to be
tals are to be formed. Hence, hybridization

on,

+
is a

shape. If number of hybrid orbitals is cqual to the nu
ent etc.) the molecule/i
if number of surroundinghat

surrounding the central atom

Charge on the anion
if the given species

polyatomic anion

considered. For divalent ions, MA = 0.
issp. fX =3, it means three
as given in the following table :

bep of surrounding

roups is less than the

on has a regular gcw‘md the shape is same

the number of lone pairs

the species is said to have irregular geometry and the shape is pre

nt on

the central atom and

y leaving the hybrid orbitals

Note that in predicing the shape, only number of atoms f&@ﬁ are to be considered irrespective

A few examples to predict the hybridisation of th@(

jven below : »‘%‘_
ﬁ Molecule/Ton X= _—21_ [VE + MA-c+ I{)::t‘(l)(lhj Hybrid- (‘)rl.)it.:\ls‘W Shape
_ sation contaming
e lone pairs
@ CO 1 8 0 Linear
2 ==[4+0 1=2 P
(C=24) 2 :
MA=0 gen ivdivalent)
c=0,a =0 neutral molecule) | ‘
) BF; @3 +3-0+0]=3 sp* 0 Planar triangular
(B=23)
3 as three F’s are monovalent)
(i) SiF, X = 1 [4+4-0+0]=4 sp° 0 Tetrahedral
(5= 2,8,4) 2 | |
@) PCls X = 1 [54+5-0+0]= 5 sp>d 0 Trigonal bipyramidal
(P =2,8,5) 2
) SFg X = 1 (6+6-0+0]=6 sp? d* 0 Octahedral
(65 =2,8,6) 2
(vi) NH,4 X = %[5 +3-0+40)=4 sp? 1 Pyramidal
N =25
G ) (MA = 3 as three H'’s are monovalent)
(vit) PCl, - %[5 +3-0+0]=4 sp° 1 Pyramidal
P=2,85
L Gs ) (MA = 3 as three Cl'sare monovalent) o |

18

al atom and shape of the molecule/ion are
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Molecule/Ion _ -I-[VF + MA-c+ a] Hybridi- | Hybrid orbitals Shape 'S
T2t mera sation containing §
lone pairs
(viii) IF X = 1 [7+5-04+0]= sp> d? 1 Square pyramidal
2
&) IE; X=2[7+7-0+0)= sp* &
®) H,0 ~l6+2-04+01=4 sp°
(0 =2,6)
(*9) NH X=g[5+4-1+0]= P
GN=2,5) (c = 1as charge on cation = 1)
(ai) : H3O+ X< _[ 6+3-140]=4 sp® @ Pyramidal
0 =26) &,
Gdii) | cH} x<l [4+3=140]=3 Q 0 Triangular planar
= 14 0] =
| (Carbocation) 2
(av) NO; - _;_[5 +0-0+1]= \ sp* 0 Triangular planar
GN=25) (a = 1as charge on 31'6 ) N
() co}~ X = _;_[ 440 Q] 73 sp* 0 Triangular planar
=24 (a op dnion = 2)
_(xvi) S0%~ —0+2]=4 sp® 0 Tetrahedral
(165=28,6) s oxygen is divalent)
(ovii) | | clo; 21 [7+0-0+1]= sp® ' 0 Tetrahedral
(Perchlorate ion) 2
(evir) CHy X = _;_[ 4+3-04+1]= sp? 1 Pyramidat
(Carbanion) ‘
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