CHEM Quantum Worksheet
Electronic Configuration, Quantum Numbers, Predicting Ion Charges and Formulas of Ionic Compounds

1. Write the electronic configuration of Cr.

2. Draw the orbital diagram for the d sub-shell electrons for Cr from problem #1.

3.  Write out the all of the quantum numbers for the d sub-shell electrons for Cr.

4. State the octet rule. Give an example of how it works in ionic bonding.

5. What are the electron configurations of Fe and Fe+2? 

6. Is the octet rule satisfied for the Fe+2 ion? Explain why or why not.
7. What are valence electrons?

8. Define the Pauli Exclusion Principle.

9.  Give the values of n, ℓ, and mℓ for every orbital with n = 3.
10. What is the maximum number of electrons in an atom that can have these quantum numbers? 
a) n = 4 

____________
b) n = 5, ml = +1 
____________
c) n = 2, l = 1 

____________
d) n = 3, l = 2 

____________
e) n = 5, ms = +½
____________
11. Using the electronic configuration of the atoms and the octet rule, predict the most stable form of the ions for Ca and N, and the formula of the compound made between the ions.

12. Which of the following are isoelectronic with each other? 
        C, Cl–, Mn2+, B–, Ar, Zn, Fe3+, Ge2+
13. List the 4 quantum numbers, give names for them, and describe what they represent.

14. Which orbital in each of the following pairs is higher in energy? 
a. 5p or 5d 
____________
b. 4s or 3p 
____________
c. 6s or 4d
____________
15. The electronic configuration of an element is as follows:
                              [Ar] 3d34s2
                a) What is the identity of the element?       _____________

                b) How many unpaired electrons are there?   ____________

               c) What period is the element found in?    ____________

                d) If 2 electrons are removed, what is the electronic configuration?

                 e) Draw the orbital diagram of the valence electrons of the ion

                f) Write out the set of quantum numbers that correspond to the valence

                     electrons of the ion.

              g) Predict the formula of a compound formed between the ion above and As.

16. Identify each ion: 

a. 3+ ion: 1s22s22p6  

b. 3+ ion: 1s22s22p63s23p63d3 
c. 2+ ion: 1s22s22p63s23p64s23d104p65s24d10 
d. 1+ ion: 1s22s22p63s23p64s23d104p64d10
