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figeording to the VSEPR theory, the geometry of a molecule is determined by the number

n-pairs around the central atom. So, to use this th. fi i
: 40, or predicting the shapes of mole
qount the number of electron pairs (both, shared and lonzoll;iirs).p .p

The use of this theory in predicting the shapes lecules is explained below by taking
gypical mol_ecule of thp type AB,, whereg;!\ is the &ntf;‘llggom, Bsatomspare bonggd to be '
glectron pair bonds (single covalent bonds), and n is the number of B atoms bonded to one atom

For the sake of easier understanding, molecules have been divided into various catego

lications of VSEPR Theory ,
1.ABz Type or Shape of Molecules containing two electron pairs around central
In case there are two electron pairs around the central atom in a molecule, the only way
them as far apart as possible is to arrange them at an angle of 180° to each other. In these
the molecule will acquire linear geometry. For example, in case of BeFz, beryllium (Z =4, _1's§
'~ atom has two electrons in the valence shell, in the formation of BeF2, each of these valence ele
isshared by two F atoms. Thus, Be atom is surrounded by two bond pairs and its geometry:
and the bond angle is 180°. $
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Each CTjhlle the central atom is at the centre of the triangle a8
B—Cl bong angle is 120° (Fig, 4.7). : :

B 120°
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s pairs &
Fig. 4.7 : Shape of BCl3 molecule having three electron each of these is shared |

Central B atom (Z = 5, 1s% 252 2p1) has three valence electrons,

Cl atoms. Thus central B atom is surrounded by three bond pairs. Fa. AlCl3, ete..

Other molecules having trigonal planar geometry are BHs, B i’om i by

3. AB4 Type or Shape of Molecules in which central a tron pairs around the cep

electron pairs. In case there are four elec metry, For @ pe

atom, the molecule acquires tetrahedral geo valence electrons. T

methane molecule the central carbon atom has four e ms to or

electrons are shared mutually with four hydrogen & .
bonds (bond pairs).

The four bond pairs acquire tetrahedral geometry 3;;2?'“

4.8. In this geometry all the H - C - H bond angles are i ’

SiFy4, CCly, NH{ and BF; also have four electron pairs
central atom and thus, have tetrahedral geometry. ;
Fig. 4.8 : Shape of CHy4 4. AB;s Type or Shape of Molecules in which central
molecule having four surrounded by five electron pairs. In case there are five electr
electron pairs around around the central atom, the molecule has trigonal bipyrami
C-atom For example, in PCls, there are five electron pairs around
phosphorus atom and so it has trigonal bipyramidal shape as shown in Fig.
4.9. In this type, all the bond angles are unequal. Three electron pairs are
in the same plane at an angle of 120°, while other two are perpendicular to
the plane. Thus, in this arrangement, three bond angles are of 120" each and

two are of 90° each and this makes PCls very reactive. PF5 and SbCls have
same shape.
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Fig. 4.12 : Shape of water

~ Other examples of compounds having
bond angles are different as compared to
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