1. Hybridization is the mixing or blending of two or more different types of orbitals of the same energy level to produce the same number of identical hybrid orbitals

2.  I) Orbitals involved in hybridization should have nearly the same energy.

     Ii) The orbitals of one and the same atom participate in hybridization.

     Iii)The number of hybrid orbitals formed is equal to the number of hybridizing orbitals.

     Iv)The hybrid orbitals are all equivalent in shape and energy.

     V)   A hybrid orbital which is taking part in bond formation must contain one electron in it.

     Vi)Due to the electronic repulsions between the hybrid orbitals, they tend to remain at the maximum distance apart.

     Vii)  The head on overlap of atomic orbitals give sigma (s) bonds.

     Viii)  The sidewise or lateral overlap of atomic orbitals give pi (p) bonds.

3. (i) Only the orbitals present in the valency shell get hybridized.

    (ii) Both filled and half-filled orbitals get hybridized.

    (iii) The energy difference between orbitals undergoing hybridization should be small.

    (iv) Promotion of electrons is not a must before hybridization takes place.

    (v) Hybridization takes place at the time of bond formation only.

4. SIGMA BOND

       A sigma bond is a covalent bond which is formed by the head on overlap of two atomic orbitals. The combination of overlapping orbitals can be s-s, s-pz or pz-pz. Sigma bonding can be a bonding interaction or an antibonding interaction. Bonding interaction results by the overlapping of two atomic orbitals in the same phase whereas antibonding interaction occurs by the overlapping in opposite phase.
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Pi bond

A Pi bond is a covalent bond which is formed by the side-to-side overlap of two atomic orbitals. The atomic orbital combinations can be px-px or py-py. Similar to the sigma bonding, a pi bond can be bonding or antibondin.
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         Bond strenght

I) Sigma bond is stronger than pi bonds because of the more effective overlap of orbitals in the former

Ii) the double bond consists of a sigma and pi bond ,each with its own bond strength. The sum of the strengths of both bonds will be expected to be greater than that of a single (sigma) bond

Iii) By the same argument , the triple bond with a sigma bond and two pi bonds will be expected to have the highest energy

5.SP HYBRIDIZATION 

     sp Hybridization can explain the linear structure in molecules. In it, the 2s orbital and one of the 2p orbitals hybridize to form two sp orbitals, each consisting of 50% s and 50% p character. The front lobes face away from each other and form a straight line leaving a 180° angle between the two orbitals. This formation minimizes electron repulsion. Because only one p orbital was used, we are left with two unaltered 2p orbitals that the atom can use. These p orbitals are at right angles to one another and to the line formed by the two sp orbitals.
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SP2 HYBRIDIZATION

sp2 hybridization can explain the trigonal planar structure of molecules. In it, the 2s orbitals and two of the 2p orbitals hybridize to form three sp orbitals, each consisting of 67% p and 33% s character. The frontal lobes align themselves in the trigonal planar structure, pointing to the corners of a triangle in order to minimize electron repulsion and to improve overlap. The remaining p orbital remains unchanged and is perpendicular to the plane of the three sp2 orbitals.
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SP3 HYBRIDIZATION

sp3 hybridization can explain the tetrahedral structure of molecules. In it, the 2s orbitals and all three of the 2p orbitals hybridize to form four sp orbitals, each consisting of 75% p character and 25% s character. The frontal lobes align themselves in the manner shown below. In this structure, electron repulsion is minimized.
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5.

	SIGMA BOND
	PI BOND

	During sigma bond formation overlapping orbitals can be either one hybrid and one pure orbital or two pure orbitals and two hybrid orbitals
	During pi bond formation overlapping orbitals are always two unhybridized orbitals.

	Sigma bond exists independently and allows free rotation
	Pi-bond always exists along with sigma bond and the rotation is restricted

	Sigma bonds are stronger bonds
	Pi bonds are usually less powerful compared to sigma bonds

	Sigma bonds are formed first when atoms interact
	Pi bonds are formed after the formation of sigma bonds

	During the bonding between two atoms,Only one sigma bond is formed.
	Here two pi bonds can exist between two atoms

	Sigma bond has cylindrical charge symmetry around the bond axis
	No symmetry exists in pi bonds


