Chapter 3.3 – The Inverse of a Quadratic Function

· The equation of the inverse of a quadratic can be found by interchanging x and y in vertex form and solving for y. 
· In the equation of the inverse of a quadratic function, the positive square root function represents the upper branch of the parabola, while the negative root represents the lower branch.

· The inverse of a quadratic function can be a function if the domain of the original function is properly restricted.
Example 1:
a)
Determine 
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b)
Graph both 
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Solution:


	a)     In order to find the inverse, switch x and y
· 
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Example 2:
a)
Determine 
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b)
Graph both 
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Solution:
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In order to find the inverse, switch x and y
· 
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Example 3:
Determine the domain and range of 
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for Example 1 and Example 2.  In each situation, ask yourself if the inverse is a function.

Examples for You!  (
For each of the following functions

i) determine the inverse algebraically

ii) graph the original function and the inverse

iii) state the domain of the function (i.e., 
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iv) state the domain of the inverse (i.e., 
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b)
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HW:  #1 on page 6
Day 2:  Restricting the Domain of a Quadratic Function

Recall the second and third bullet point at the start of this note:

· In the equation of the inverse of a quadratic function, the positive square root function represents the upper branch of the parabola, while the negative root represents the lower branch.

· The inverse of a quadratic function can be a function if the domain of the original function is properly restricted.

How do we restrict the domain of the original quadratic function so that the inverse is also a function?  We’ll explore that in the next example.
Example 4:
Refer back to the quadratic function given in example 1, 
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a) Restrict the domain of the original function so that the inverse is also a function. 

b) State the new equation of the original function, and the new equation of the inverse.
Solution:
Recall the graphs of 
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from the solution to Example 1.

	
	Method 1:  One method we could use is to shade in the right branch of the original parabola (i.e., the vertical parabola).  The equation of this restricted function is 
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Now, shade in the branch on the inverse that corresponds to the right branch on the original parabola.  The equation of this single branch is 
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Method 2:  We could focus on the left branch of the original parabola (i.e., the vertical parabola).  The equation of this restricted function is 
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Then, we focus on the branch on the inverse that corresponds to the left branch of the original parabola.  The equation of this single branch is 
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More Examples

1. Referring back to the function given in Example 2 yesterday, restrict the domain of 
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 so that the inverse is also a function.  State the equation of the new function, as well as the new inverse.  Then, graph each.
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	


2.
Determine the inverse of each of the following functions algebraically.  Then, in each case, graph the original function and the inverse.  Then, also state the domain and range of the original function and the inverse.
a)
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b)
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Example 6:
Determine the equation of the inverse of each of the following relations.  Then, in each case, graph the original function and the inverse.  Then, state the domain and range of each:

a)
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HW: #2 on page 6

Day 4:  Restricting the Domain in Other Contexts
Example 7:  
Determine the range of 
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Example 8:
Determine the range of 
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HW:  #3 on page 6
Homework:  
1.
Determine the inverse of each of the following relations.  In each case, after you determine the inverse algebraically, do the following:

i. graph the original function

ii. graph the line y = x
iii. graph the inverse

iv. state the domain and range of the original function

v. state the domain and range of the inverse

a)
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2.
Determine the inverse of each of the following relations.  In each case, graph both the original relation, as well as the inverse.  Then, state the domain and range of each.

a)
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3. For each of the following, state the range of the function over the domain given:
a)
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***   Note that letter e) and letter f) above are tricky due to their lack of trickiness.
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