CHEM105 Quiz 4, Atomic Configuration & Periodicity; please show all work to receive any credit

1. Draw the electron configuration (e.g. 1s22s2…) for the following atoms or ions by showing the specific subshells for all electrons; indicate which of these are paramagnetic (and why they are):

a. Zinc atom

b. Lead atom

c. Copper atom

d. Iron 2+ ion

2. Compare the radii of each of the following sets of atoms or ions; clearly explain the rationale for each of your answers in terms of fundamental underlying physical principles:

a. P and As

b. F-, Ne, and Na+
c. Cl and Ar

3. An HF 6-31G* quantum mechanical calculation was made for the chlorine anion (negative ion);  The output from the chlorine anion calculation gave the energy levels depicted in the table below (since all electrons in the chlorine anion are paired, each energy level shown below represents an orbital with two electrons; i.e., there are no separate alpha and beta orbital energies calculated).
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Eigenvalues: -104.47 -10.20 -7.66 -7.66 -7.66 -0.70 -0.12 -0.12 -0.12 0.82

(ev): -2842.69 -277.43 -208.53 -208.53 -208.53 -19.16 -3.38 -3.38 -3.38 22.30


a. Calculate, in eV, the ionization energy predicted for the chlorine anion and clearly show how you reached this conclusion.

b. Predict how this ionization energy would compare to that for a neutral chlorine atom; clearly explain the reasoning for your answer.

c. Use Coulomb’s Law to clearly explain why the lowest electron energy level for the chlorine anion in the above table is so much lower than all the others.

