Math 30-1 
Combining Functions


Specific Outcome: Students will demonstrate an understanding of operations on, and compositions of, functions.
Achievement Indicators:
· Sketch the graph of a function that is the sum, difference, product or quotient of two functions, given their graphs.
· Write the equation of a function that is the sum, difference, product or quotient of two or more functions, given their equations.
· Determine the domain and the range of a function that is the sum, difference, product or quotient of two functions.
· 
Write a function that is the sum, difference, product or quotient of two or more functions.
· Determine value of the composition of functions when evaluated at a point, including:


· 

Determine, given the equations of two functions  and , the equation of the composite function:


and explain any restrictions.
· 

Sketch, given the equations of two functions  and , the graph of the composite function:


· 
Write a function as the composition of two or more functions.
· 
Write a function by combining two or more functions through operations on, and compositions of, functions.



Lesson 1: Sums and Differences of Functions
Objectives:
· Sketching the graph of a function that is the sum or difference of two functions
· Determining the domain and the range of a function that is the sum or difference of two functions.
· Writing the equation of a function that is the sum or difference of two functions
Example




Consider the function and . Use the table of values to comare the output values for , and given input values of -2, -1, 0, 1, and 2.  

	x
	

	

	


	-2
	
	
	

	-1
	
	
	

	0
	
	
	

	1
	
	
	

	2
	
	
	













Sketch the graphs of ,, and on the grid provided.  
[image: [image]]


How could you use the values in the columns  and to determine the values in the column for?




How are the y-coordinates on the graph of related to those on the graphs ofand ?


Determine the values of when x = 3.

















Fill in the table.
	
	

	

	


	Domain
	
	
	

	Range 
	
	
	



Example


Consider the function and . 


a) Determine the equation of the function .







b) Sketch the graphs of ,, and on the grid provided.  

[image: [image]]


c) State the domain and range of 







Example






Sketch the graph of given the graphs of and. State the domain and range of ,and


[bookmark: _GoBack][image: ]




Example






[image: ]Sketch the graph of given the graphs of and. State the domain and range of,and












Summary 
	
	Sum of Functions
	Difference of Functions

	Notation
	

or


	

or



	Example
	

 , 






	

 , 







	Domain
	


	

	Range
	



	






Assignment: Page 278  #3ab,4,5a)i-iv,6ab,7a,8ab)i-ii,9,10ab, MC1

Lesson 2: Product and Quotients of Functions
Objectives:
· Sketching the graph of a function that is the product or quotient of two functions
· Determining the domain and the range of a function that is the product or quotient of two functions.
· Writing the equation of a function that is the product or quotient of two functions
Example




Consider the function and . Use the table of values to comare the output values for , and given input values of -2, -1, 0, 1, and 2.  

	x
	

	

	


	-2
	
	
	

	-1
	
	
	

	0
	
	
	

	1
	
	
	

	2
	
	
	













Sketch the graphs of ,, and on the grid provided.  
[image: [image]]


How could you use the values in the columns  and to determine the values in the column for?





How are the y-coordinates on the graph of related to those on the graphs ofand ?















Fill in the table.
	
	

	

	


	Domain
	
	
	





Example




Consider the function and . Use the table of values to comare the output values for , and given input values of -2, -1, 0, 1, and 2.  

	x
	

	

	


	-2
	
	
	

	-1
	
	
	

	0
	
	
	

	1
	
	
	

	2
	
	
	













Sketch the graphs of ,, and on the grid provided.  
[image: [image]]


How could you use the values in the columns  and to determine the values in the column for?





How are the y-coordinates on the graph of related to those on the graphs ofand ?

















Determine the values of when x = 4.


Fill in the table.
	
	

	

	


	Domain
	
	
	

	Range 
	
	
	





Example





Given the graphs of and, sketch the graph of on the first set of axes and on the second set of axes. State the domain of in each case. 
[image: ][image: ]































Assignment: Page 278  #3cd,5a)v,vi,6cd,7b,8ab)iii,iv,10c,11-18,MC 2 
Lesson 3: Composite Functions
Objectives:
· Determining values of a composite function
· Writing the equation of a composite function and explaining any restrictions 
· Sketching the graph of a composite function 


Consider the function given by.  This function can be thought of as being composed of two functions:



the “add 1” function denoted by    and the “square” function denoted by.



Therefore or 



The composite function , says first add 1 and then square the result. Complete the arrow diagram below.


x	     add 1	        	         x+1	   square result	  	  
0
1
2


Definition:
Composite function 



Example


If   and  determine each of the following.


a) 				b) 




Example


If   and  determine each of the following.



a) 				b) 				c) 	




Example


If   and  determine each of the following.

a) 	
			

b) 	
			
c) Does the order matter when composing functions?





d) State the domain of,, , and.



Example


[image: ]Consider the graphs  and  drawn below. 

Using the graph, determine  



Determine the equation of each composite function 





Graph the composite function  and state its domain and range.

										
Example



Determine two functions, and where  . 


a) 				b) 



Example
Use composition of functions to determine whether the functions below are inverse functions








Assignment: Page 298 #4,5,6ac,7,8,9ac,10ac,11ac,12,14,15,16ac,17a,MC 1,2
Lesson 4:  Determining Restrictions on Composite Functions
Objectives:
· Writing the equation of a composite function and explaining any restrictions 
· Sketching the graph of a composite function 
Example


Use the functions  and .
· [image: [image]]State the domain and range of each function



· Sketch the graph of the composite function  

        	 
	x
	

	


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


· State the domain and range of the composite function


Example


Given the functions  and , determine an explicit equation for each composite function below and, then state its domain.

(a)   						










(b) 







Example


Given the functions  and , determine an explicit equation for each composite function below and, then state its domain.

(a)   						









(b)  









Assignment: Page 314 #3-8,10, MC 1,2
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