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7. Molecular Symmetry

-Dr. S. K. Joshi

E T
mn-oductmn:

Symmetry C()"““Ol.lly 'cxhihilcd in nature which provides countless
cxamplcs of symmetry which is used in every ficld of activity. Symmetry is the
peanty of nature and it reflects the equality of uniformality and that creates
{lowers, planets, tree lcaves ete. all are symmetrical. Symmetry is present all
over the world.

Symmetry helps to understand molecular structure, some physical
propcrties, chemical properties and identification of molecular shape,
hybridisation, etc..

Symmetry elements and symmetry operations with illustrations:

Symmetry operations are carried out with respect to a centre, a plane
or an axis which are symmetry ¢lements. These all are geometrical entity.

There are main five types of elements:

(1) Identity [E]

(2)  Proper Rotational axis [C ]
(3) Plane of symmetry (o]

(4)  Centre of symmetry [i]

(5)  Improper Rotational axis [S,]

Such a movement of molecule that bring it to its equivalent or
identical position by reflection, rotation or inversion which are called
“symmetry operations. €.g. '

(1)  Rotation about an axis through an angle @
(2)  Reflection carried out in a plane.

(3) Inversion on a centre.

[1] Identity : (1/E )

“Doing Nothing”, or rotate molecule at 360° is called Identity. It is
symbolised by “E”. All molecules have identity[E].

CHO
360° P!
. //,’f/
non.c? - HOoHC * OH
Ol, G Identical

- 0O
360
I'II‘/ \ Hl:

ldentical
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