SCH 4U

QUANTUM NUMBERS
You can solve the equation 4.5 = 7a -12 for the variable “a”.  In the same way, Erwin Schrodinger devised a new type of mathematics called __________________________ that could be solved to calculate the ___________________________ of an electron being in a certain place at a certain time.  The space in which the electron could be found is called an _______________; the numbers that are the solution to Schrodinger’s equation are ___________________________.

THE PRINCIPAL QUANTUM NUMBER, symbol ______

· Indicates the _______ an electron has, with higher n meaning higher _________

· Tells which _______________________ an electron is in

· Has values of n = 

· Corresponds to Bohr’s ______________

THE SECONDARY QUANTUM NUMBER, symbol _____

· Indicates the ______________ of orbital or ______________

	Orbital Shape
	s
	p
	d
	f

	Corresponding l value
	
	
	
	


· Has values of l = 


or 

	n value
	Possible l values

	
	

	
	

	
	

	
	



Note that the total number of possible l values is the same as the ___________.

THE MAGNETIC QUANTUM NUMBER, symbol _____

· Indicates the __________________________ of the orbitals around the nucleus

· The number of values indicates the number of orientations that exist within  a given ____

· Has values of 

	l
	Orbital Letter
	ml
	Total number of orbitals possible

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


THE SPIN QUANTUM NUMBER, symbol _____

· Indicates the _______________________________ of the electron in its orbital

· Has only two possible values:

· These are the only possible values because each orbital ____________________

QUESTIONS
1. Why does the spectrum of hydrogen contain several lines when a hydrogen atom has only one e−?

2. State the quantum numbers for all e− in the highest energy level of Ca and Al in the ground state.

3. What are the allowed values for l in each of the following cases?

a)  n = 5

b)  n = 1

4. What are the allowed values for ml for an electron with the following quantum numbers?

a)  l = 4

b)  l = 0

5. What are the names, ml values, and total number of orbitals described by the following quantum numbers?

a)  n = 2, l = 0
b)  n = 4, l = 3

6. Determine the n, l, and possible ml values for an electron in the 2p orbital.

7. Which of the following are allowable sets of quantum numbers for an atomic orbital?  Explain your answer in each case.

a) n = 4, l = 4, ml = 0


b)  n = 3, l = 2, ml = 1

c)  n = 2, l = 0, ml = 0


d)  n = 5, l = 3, ml = −4
