
Chemistry 4A F'18, Exam II Name

1. (5 points each) Consider the bonding in the superoxide ion 02-

A) Draw the correlation diagram, showing the electron occupancy

B) Write the valance electron configuration.
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Chemistry 4A F'18, Exam II

C) Sketch the shape of the HOMO

D) Speciff the bond order and magnetic behavior
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Chemistry 4A F'18, Exam II Name

2. (10+5+5 points) Consider the bonding in the neutral cyanide radical CN

A) Draw the correlation diagram, showing the electron occupancy.

B) Write the valance electron configuration.

C) Speciff the bond order and magnetic behavior.
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3. (5+10+5+5 points) Consider the bonding in the azide ion Nl-

A) Use VSEPR to determine the geometry (sketch and label) and hybridization.

B) Draw the correlation diagram for the pi molecular orbitals, showing the electron occupancy. Speciff
the number of sigma and pi bonds.
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Chemistry 4A F'18, Exam II Name 5

*
C) Sketch the shapes of the n and n molecular orbitals, labeling the axes and nodes.

D) Sketch the hybrid orbitals localized on the central nitrogen.
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4. (5+10+5+5 points) Consider the bonding in the COz+molecular ion;

A) Usb VSEPR to determine the geometry (sketch and label) and hybridization.

B) Draw the correlation diagram for the pi molecular orbitals, showing the occupancy. Specify the
number of sigma and pi bonds.
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C) Sketch the shapes of the n and n* molecular orbitals, labeling the axes and nodes.

D) Sketch all the hybrid orbitals localized on the carbon.
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5. (5 points each)

The two naturally occurring isotopes of bromine areT\r and 81Br, with masses of 78.918 and 80.196 u,
respectively. The wavelength of the J: 0 to J : 1 rotational transition in TeBrslBr is measured to be 6.18

cm. Use this information to calculate the bond length in the Brz molecule.
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The wavelength of the vibrational transition in the z[r813r molecule is 3.09 x 10-5 m. Calculate the
force constant for the bond in this molecule
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