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1. (a) The molecular ion HeH* has an equilibrium bond length of 0.774 A. Draw a molecular orbital
energy diagram for this ion, indicating the occupied molecular orbitals. Is HeHt paramag-
netic? When the HeH™ ion dissociates, is a lower energy state reached by forming He + H*
or He™ + H?

(b) If the lowest energy molecular orbital has the form Ci9f + Coypfle) do you expect Oy to be
larger or smaller than C;7

2. The molecule Hs has a higher ionization energy than the atom H itself, but the molecule F5 has a
lower ionization energy than the atom F. Explain this using atomic and molecular orbital theory.

3. Arrange the following in terms of decreasing bond energy and bond length: OF, Oo, O amd O5 2,

4. Roughly sketch the photoelectron spectra for Al and S. Give the relative intensities of the peaks.



