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1.  Examine the partially completed orbital interaction diagram for the interaction of two H atoms forming a molecule of H2.
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a.  On the diagram,  draw the electrons in the appropriate molecular orbital(s).

b.   Which is larger, E1 or E2?

c. Draw the two new molecular orbitals labeled  and *.

2. Here is the interaction diagram for two helium atoms.
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a.  On the diagram,  draw the electrons in the appropriate molecular orbital(s).

b. Consider the relative energies of  E1 or E2  and briefly  explain why diatomic helium (He2) is thermodynamically unstable (does not exist under normal conditions).

3.  Sketch the two new orbitals that are formed when:
a. Two p orbitals interact side-to-side.

*
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
b.  Two p orbitals interact in an end-to-end fashion.

*
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
c.  We learned that pi bonds are formed using p orbitals. Then why is it that the molecular orbitals in the end-to-end diagram are labeled sigma and sigma star instead of designated as pi orbitals?

4.  For each molecule below:

a.  Indicate the hybridization of the atom labeled with an asterisk (*).

b.  Indicate the bond angle shown by the arc.
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