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Hybrid Orbitals Worksheet

1. Determine the hybrid atomic orbitals that describe the bonding in a molecule of phosphine, PH3.
2. What is the difference between sigma and pi bond?

3. Describe the bonding on the oxygen molecule, O2.  Be sure to include terms such as “orbitals”, “sigma bonds” and “pi bonds”.

4. The atoms in a single bond can rotate about the central axis without breaking the sigma bond, yet the bonds in a double or triple bond break when the central axis is rotated.  Why?

5. Assume that each of the following atoms react with hydrogen – boron, silicon, nitrogen, chlorine.

a) Write the electron configurations and energy level diagrams for each atom.

b) Draw the Lewis diagram for each atom.

c) Determine whether any electrons need to be promoted so that the energy level diagram and Lewis diagram match.  If so, draw a new hybridized orbital energy level diagram showing the excited state atom.

d) State the orbital each molecule uses to form the sigma bonds with hydrogen.

6. What is the hybridization of the central atom in each of the following molecules?

a) H2S

b) CCl4
c) NCl3
d) CO2
e) N2
f) B2F4
7. In the benzene molecule, each carbon atom bonds to 2 carbon atoms and 1 hydrogen atom.

a) What type of hybrid orbitals are involved in these bonds?

b) What is the bond angle that you would expect in this molecule?

8. Draw the Lewis structure, determine hybrid orbitals, and predict the shape of the following:

a) HCN

b) C3H4
c) H2CO

