Electron Configuration Worksheet

1. Determine the maximum number of electrons with a principal quantum number
(a) 1		 (c) 3
(b) 2		(d) 4

2. Copy and complete Table 8.
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3. State the aufbau principle and describe two methods that can be used to employ this principle.

4. If four electrons are to be placed into a p subshell, describe the procedure, including the appropriate rules.

5. (a) Draw electron energy-level diagrams for beryllium, magnesium, and calcium atoms.
    (b) What is the similarity in these diagrams?

6. The last electron represented in an electron configuration is related to the position of the element in the periodic table. For each of the following sections of the periodic table, indicate the sublevel (s,p,d,f) of the last electron:
    (a) Groups 1 and 2
    (b) Groups 3 to 1 2(transition metals)
    (c) Groups 13 to 18
    (d) lanthanides and actinides

7. (a) When the halogens form ionic compounds, what is the ion charge of the halide ions?
    (b) Explain this similarity, using electron configurations.

8. The sodium ion and the neon atom are isoelectronic; i.e., have the same electron configuration.
   (a) Write the electron configurations for the sodium ion and the neon atom.
   (b) Describe and explain the similarities and differences in properties of these two chemical entities.

9. Use electron configurations to explain the common ion charges for antimony; i.e., Sb3_ and Sb5_.

10. Predict the electron configuration for the gallium ion, Ga3+.Provide your reasoning.

11. Evidence indicates that copper is paramagnetic, but zinc is not. Explain the evidence.

12. Predict the electron configuration of a gold atom. Provide your reasoning.

13. Use electron configurations to explain the
    (a) 3+ charge on the scandium ion
    (b) 1+ charge on a silver ion
    (c) 3+ and 2+ charges on iron(III) and iron(II) ions
    (d) 1+ and 3+ charges on the Tl1+  and Tl3+  ions
Applying Inquiry Skills
15. The ingenious Stern-Gerlach experiment of 1921 is famous for providing early evidence of quantized electron spin. The experimental design called for a beam of gaseous silver atoms from an oven to be sent through a nonuniform magnetic field. There were two possible results: one predicted by classical and one by quantum theory (Figure 11).
 (a) Which of the expected results is likely the classical prediction and which is likely the quantum theory prediction? Explain your choice.
(b) Use quantum theory, the Pauli exclusion principle, and the electron configuration of silver to explain the results of the Stern-Gerlach experiment.
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