Quantum Numbers Practice SOLUTIONS
Four quantum numbers, n, l, ml, and ms, define the electron’s position in the atom.  The principal quantum number, n, represents the main energy levels, or shells, the electrons can occupy in an atom, and the whole-number values 1, 2, 3,….  The secondary quantum number, l, represents subshells, gives the shape of the orbital, has value 0 to n – 1, and the letters spdf.  The magnetic quantum number, ml, represents the orientations of the subshells and has values –l to +l.  The spin quantum number, ms, represents electron spin and has values +1/2 to -1/2.  The Pauli exclusion principle states that no two electrons in an atom can have the same set of four quantum numbers (n, l, ml, and ms).
1) How many orbitals have a principal quantum number of 3 and a secondary quantum number of 2?  What would the sublevel designation be for these orbitals?
3 orbitals, 3p

2) How many electrons in an atom could be found in the following orbitals?

a. The 2s orbitals ____2 electrons__________________

b. The 3d orbitals ____10 electrons__________________

c. The 4p orbitals ____6 electrons __________________

3) Which quantum number describes the shape and energy atomic orbitals?
a. The spin quantum number
b. The principal quantum number
c. The secondary quantum number
d. The magnetic quantum number

4) Which of the following orbitals is the lowest in energy?
a. 3d
b. 4s
c. 4p
d. 5s

5) For n = 6, what are the possible values for the quantum numbers l and ml?
l = 0, 1, 2, 3, 4, 5
ml = -5, -4, -3, -2, -1, 0, 1, 2, 3, 4, 5
6) Complete Table 1 with the quantum numbers of each level of orbitals
Table 1: Quantum Numbers of Each Level of Orbitals
	Level
	n
	l
	ml
	ms
	Electrons in this level

	3d

	3
	2
	-2, -1, 0, 1, 2
	+1/2 or -1/2
	10

	5p

	5
	1
	-1, 0, 1
	+1/2 or -1/2
	6

	6f

	6
	3
	-3, -2, -1, 0, 1, 2, 3
	+1/2 or -1/2
	14


7) Which of the following sets of quantum numbers are NOT allowed?  For each incorrect set, state why it is incorrect.
a. n = 4, l = 3, ml = 2, ms = -1	incorrect – spin number must be -1/2 or+1/2

b. n = 2, l = 2, ml = -1, ms = +1/2	incorrect – l cannot equal 2, n = 2 cannot have d orbitals

c. n = 3, l = 2, ml = 2, ms = 0		incorrect – spin number must be +1/2 or -1/2

d. n = 5, l = 3, ml = -4, ms = +1/2	incorrect – ml can only range from -3, -2, -1, 0, 1, 2, 3

e. n = 3, l = 5, ml = 0, ms = -1/2	incorrect – when n = 3, l can only range from 0, 1, 2

f. n = 2, l = -1, ml = 1, ms = +1/2	incorrect – l values can only be positive
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g. n = 4, l = 3, ml = 3, ms = -1/2	correct

8) Is the following statement true or false?  If you think the statement is false, rewrite it to make it true.  One implication of Pauli exclusion principle is that since an orbital can hold only two electrons, the electrons in the same orbital must have opposite spins of +1/2 and -1/2.
True
