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Quantum Mechanics Worksheet

1. Define the following:
a. Orbital

b. Electron probability density

c. Quantum mechanical model

d. Wave function

2. What were the contributions of each Schrodinger and Heisenberg to the model of the atom?

3. What information about the atom cannot be determined from quantum mechanics?

4. When people visualize an atom, they use the Bohr-Rutherford model.  Why do you think this is?  Do you think it’s important for most people to understand exactly how the atom functions? Explain your reasoning.

5. Describe the “Schrodinger’s Cat” experiment.  What does it tell us about an electron?

6. What does each quantum number tell us about electrons and orbitals?

7. How do the 2p orbitals differ from each other?  How do the 2p and 3p orbitals differ?

8. What is the main difference between an s and a p orbital?

9. For the principal quantum number, n = 5, determine the value(s) of the secondary quantum number and the types of orbitals in each case.

10. List all the possible quantum numbers for an electron in the:

a. 2s orbital

b. 6s orbital

c. 5f orbital

11. Which of the following orbital designations do not exist?  Explain.

a. 1d

b. 0p

c. 4g

d. 5s

e. 2f

12. Which of the following sets of quantum numbers are not allowed?  Explain for each that is not allowed.

a. n = 3, l = 2, ml = 2

b. n = 4, l = 3, ml = 4

c. n = 0, l = 0, ml = 0

d. n = 2, l = -1, ml = 1

e. n = 1, l = 1, ml = 2

f. n = 3, l = 3, ml = 0, ms = -½

g. n = 4, l = 3, ml = 2, ms = -½

h. n = 4, l = 1, ml = 1, ms = +½

13. Describe the Pauli Exclusion Principle.

14. Why was the fourth quantum number really necessary?

15. The second energy shell (n = 2) in an atom can hold no more than 8 electrons.  Explain this limitation.

16. State the number of possible electrons described by the following quantum numbers, if possible.

a. n = 3, l = 0 

b. n = 3, l = 1 

c. n = 3, l = 2, ml = -1  

d. n = 5, l = 0, ml -2, ms -1/2 
17. How possible orbitals are there for n = 4?

18. What is the maximum number of electrons that a single orbital can have?

