
Quantum Numbers

Principal Quantum Number
n : this tells you which shell the electron is in, it corresponds to the row on the periodic table and will be an integer 1 or greater

Angular Quantum Number
l : this tells you the shape of the orbital
	l=0 is an s orbital
	l=1 is a p orbital
	l = 2 is a d orbital
	l = 3 is a f orbital				l can’t be larger than n-1			hint: you can relate these to the 
											blocks of the periodic table!

n = 1		l=0			row one only has s block
n=2		l can be 0 or 1		row two has s and p block
n=3		l can be 0,1, or 2		row three has s,p, and d!

Magnetic Quantum Number
ml : this tells you which specific orbital it is 	ml will range from -l to +l
	There is only one s orbital, so ml = 0
	There are three p orbitals (px , py , and pz) so ml has 3 options (one for each) : ml = -1, 0 , +1
	There are five d orbitals, so there are 5 options for ml : ml = -2, -1, 0, +1, +2


Spin Quantum Number
ms : you can have 2 electrons in each orbital, one gets to be ms = +1/2 and the other is ms = -1/2


Complete the table 

	n
	l
	Possible ml
	orbital name
	# electrons

	1
	0
	0
	

	2

	2
	0
	0
	

	

	2
	1
	-1,0,1
	2p
	6


	3
	0
	0
	

	2

	3
	1
	

	3p
	

	3
	2
	-2,-1,0,1,2
	3d

	

	4
	0
	0

	4s
	

	4
	1
	-1,0,1

	
	6

	4
	2
	

	4d
	

	4
	3
	

	4f
	14




_____ The Pauli exclusion principle states that

A) electrons can have either positive or negative 1/2 spins.
B) no two electrons in an atom can have the same 4 quantum numbers.
C) two electrons can share the same orbital if they have the same spin.
D) no two electrons in an atom can have the same spin.
E) atoms with one or more unpaired electrons are paramagnetic.

_____Which of the following is associated with the value of the l quantum number?

A) wave function		B) principle quantum number		C) orbital orientation
D) orbital shape		E) number of electrons

_____ The __________ quantum number defines the shape of an orbital. 

A)spin (ms)	B) magnetic (ml)		C) principal (n)		D) angular momentum (l)		


_____ An electron with quantum numbers n=2, l=1, ml = 0, and ms = +1/2 would have which shape?
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_____ Which of the orbitals below is an s orbital?
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_____What type of orbital is designated n = 4, l = 2, ml = +1?

A) 4s 	B) 4p 	C) 4d 	D) 2f 	E) none

_____ An electron in a 4 p orbital would have n=______ and l=_______.

A) 4,1		B) 1,4		C) 4,2		D) 2,4

_____Which set of quantum numbers represents an electron in a 2p orbital?

A) n=2 ; l=2 ; ml = 1; ms = +1/2
B) n=2 ; l=0 ; ml = 0; ms = +1/2
C) n=2 ; l=0 ; ml = 1; ms = +1/2
D) n=2 ; l=1 ; ml = 0; ms = +1/2

_____An electron with the quantum numbers  n=3, l=2, m2=1 would be in a 

A) 3 s orbital	B) 3 p orbital	C) 2 s orbital		D) 2 p orbital

_____ The 3d subshell can hold _____ electrons.

A)1	B)2	C)6	D)8	E)10


_____Which of the following sets of quantum numbers is allowable?

A) n= 1 ; l=0; ml= -1; ms = ½		B) n= 3 ; l=1; ml= -1; ms = +2
C) n= 2 ; l=1; ml= -2; ms = -1/2		D) n= 1 ; l=0; ml= 0; ms = 1/2


_____ An electron cannot have the quantum numbers n = __________, l = __________, ml = __________. 

A) 2, 0, 0 	B) 2, 1, -1 	C) 3, 1, -1 	D) 1, 1, 1 	E) 3, 2, 1 

_____ An electron cannot have the quantum numbers n = __________, l = __________, ml = __________. 

A) 6, 1, 0 	B) 3, 2, 3 	C) 3, 2, -2 	D) 1, 0, 0 	E) 3, 2, 1 

_____All of the following sets of quantum numbers are allowed EXCEPT

A) n = 6, l = 3, ml = -3		B) n = 2, l = 1, ml = 0		C) n = 5, l = 0, ml = -1
D) n = 4, l = 2, ml = +2		E) n = 1, l = 0, ml = 0
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