
ATOMIC AND MOLECULAR 

STRUCTURE

UNIT-I



PTU-SYLLABUS
O Unit I Atomic and molecular structure Schrodinger

equation. Particle in a box solution and their
applications for conjugated molecules and
nanoparticles. Molecular orbitals and energy level
diagrams of diatomic molecules. Equations for atomic
and molecular orbitals. Pi-molecular orbitals of
butadiene and benzene and aromaticity. coordination
numbers and geometries, Crystal field theory and the
energy level diagrams for transition metal ions
(octahedral and tetrahedral environment) and their
magnetic properties. Band structure of solids and the
role of doping on band structures.



Molecular Orbital Theory

O According to the Molecular Orbital Theory, 
individual atoms combine to form molecular orbitals. 
Thus the electrons of an atom are present in various 
atomic orbitals and are associated with several 
nuclei.

O Molecular Orbital Theory is the theory which is used 
to  explain the bonding in molecules that cannot be 
explained by Valence Bond Theory.

O Valence bond theory only describes the bonding of 
single or double or triple bonds. It does not provide 
an explanation for resonance bonding.



Postulates of Molecular 
Orbital Theory:

1st Postulate: The number of molecular orbitals produced 

is always equal to the number of atomic orbitals brought by 

the atoms that have combined.

2nd Postulate: Bonding molecular orbitals are lower in 

energy that the parent orbitals, and the ant bonding orbitals 

are higher in energy.



Postulates of Molecular 
Orbital Theory:

3rd Postulate : Electrons of the molecule are assigned to 

orbitals from lowest to successively higher energy.

4th Postulate: Atomic orbitals combine to form molecular 

orbitals most effectively when the atomic orbitals are of 

similar energy.



Conditions for the combination of 

atomic orbitals

1)The combining atomic orbitals should have comparable
energy

For Ex: For homonuclear diatomic molecules , 1s atomic
orbital of one atom can combine with 1s atomic orbital of
another atom. 2s can combine with 2s , 2p with 2p and so on.
1s cannot combine with 2s, 2s cannot combine with 2p.

2)The combining atomic orbitals must have proper orientation
so that they are able to overlap to a considerable extent.

3)The extent of overlapping should be large. Greater the
overlap, greater will be the electron density between the nuclei.









Formation of O2​ molecule using molecular 

orbital theory.

O Oxygen molecule O2​: The electronic configuration 
of oxygen (z=8) in the ground state is 1s2,2s2,2p4. 

O Each oxygen atom has 8 electrons, hence 
in O2​ molecule there are 16 electrons.

O Therefore, the electronic configuration of O2​ is as 
follows :

O O2​:KK(σ2s​)2(σ2s​∙)2(π2p​x​)2=(π2p​y​)2(π2p​x​)1=(π2
p​y​∙)1
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