1. Which orbital in each of the following pairs is lower in energy in a many-electron atom?

a. 2s or 2p

b. 3p or 3d

c. 3s or 4s

d. 4d of 5f

2. Indicate which of the following sets of quantum numbers in an atom are unacceptable and explain why

a. 1, 0, ½, ½

b. 3, 0, 0, +1/2

c. 2, 2, 1, +1/2

d. 4, 3, -2, +1/2

3. Use the Aufbau principle to obtain the ground-state electron configuration of selenium. 

4. What is the maximum number of electrons in an atom that can have the following quantum numbers? Specify the orbital in which the electrons would be found.

a. n=2, ms= +1/2

b. n=4, ml= +1

c. n=3, l=2

d. n=2, l=0, ms= -1/2

e. n=4, l=3, ml= -2

5. As a group, the noble gases are very stable chemically (only Kr and Xe form compounds). Use the concepts of shielding and effective nuclear charge to explain why the noble gases tend to neither give up electrons nor accept additional electrons.

6. In general, ionization energy increases from left to right across a given period. Aluminum, however, has a lower ionization energy than Magnesium. Explain.

7. Four electrons in an atom have the four sets of quantum numbers given below. Which electrons are in the same orbital? Explain your answer.
a. 1,0,0,-1/2

b. 1,0,0,+1/2

c. 2,1,1,+1/2

d. 2,1,0, +1/2

8. Determine the highest occupied energy level in the following elements:

a. He

b. Be

c. Al

d. Ca

e. Sn

9. Write the total number of protons, electrons, and neutrons:
a. Al3+

b. Fe3+

c. Mg2+

d. Sn2+

e. Co2+

