
Nurrr" KFV Lab Section Number / GS:

Chemistry 4A Midterm 2

Please write your answers with pen or dark pencil. Answers will be graded only within
the space provided. Extra work area is provided at the back of the exam.

L. Graph the radial distribution functions for 2s, 2p, a,rid 3p orbitals. Be sure to label
each diagram with the orbital name. " r.



2. List the quantum numbers and state what they represent classically. Which
quantum number lacks a classical analos-v?
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why are the s and p orbitals of different energy in a non-hydrogenic atom?
Explain using radial distribution functions.
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4. Rank the following atoms or ions from highest ionization energy to lowest: AI, Ne,
F-, B, O'

5. Explain, using arguments related to screening and radial distribution functions in
atoms, why Ne has zero electron affimty.
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6. Draw the Lewis dot structure for the cyanide anion (CN-), including all bonds,
lone pairs, and formal cha,rses.

(a) What is the bond order?
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(c) Aroun4 which atom do you expect the extra electron to be localized?
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State whether the bonds are either o or ir.
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7. Why does w.qter responds to a charged rod, but hexane doesn't?

Draw the molecular orbital energy level diagram for 02 (where there is no s-p
mixing) and fill in the valence electrons. In the diagram, label atomic energy levels
their atomic orbitals and the molecular energy levels with o, T, o*, and zr*.
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(a) Calculate the bond order for Oz.

How many electrons would have to be promoted to the nearest, higher energy
molecular orbltals in older for the O2 molecule to dissociate?

Draw out the Lewis including lone pairs and bonds.
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following concern the molecule formaldehyde, CH2O:



(b) What is thg VSEPR predicted geometry?
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(c) For this geometry draw out the o bond framework for C and o and state
how the s-p orbitals are hybridized.

(d) How ma,ny zr bonds are there and between which atoms?
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