Algebra I

Unit 2

Functions and 

Formal Patterns

Part 1

Name:  ______________

Class Period:  ___

Functions
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FUNCTIONS

A ____________ is a relationship between an input and an output. Each input is associated with a ________________ output. The set of all inputs for a function is known as the domain of the function. The set of all outputs for a function is known as the range of the function. A Sets of ordered pairs is  used to represent relationships between two variables.
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Sometimes, machine diagrams are used to represent functions. In the function machine below, the inputs are labeled x and the outputs are labeled y. The function is represented by
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the expression 3x + 4.
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a.  If x = 7 is used as an input ( domain) , what is the output ( range)? How would you write that as an ordered pair?
b. If x = -2 is used as an input ( domain) , what is the output ( range)? How would you write that as an ordered pair?

c. If x = 12 is used as an input ( domain) , what is the output ( range)? How would you write that as an ordered pair?

For the following functions,  fill in the input/output tables for the given domain. Write each as a set of ordered pairs.
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When referring to functions, it can be confusing to distinguish among them since each begins with “y =.” Function notation can be used to help distinguish among different functions.

For instance, the function y = 3x + 4  can be written as f(x) = 3x + 4:
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Try these:
Write the following equations in function notation

A.  y = 2x  - 3      ________________________

B.  y = 
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x + 4    ________________________

C.  y = 4x²           ________________________

D.  g = -3x² + 2   ________________________

E.  H = x³           ________________________

 Using Function Notation

1. Given f(x) = x – 2, find:


a. f(1) =  ____________



d. f(a) =  ____________

b. f(10) =  ____________



e.  f ( -3 ) =  ____________

c. f(–3) =   ____________



d. f(n – 2) =  ____________
2. If f(x) = 2x + 1, 
g(x) = 3x, 
h(x) =  ½x + 6, and 
j(x) = x2 – 2, find:

a. j(–3) =  ____________



c. h(6) = ____________


b. f(0) =____________




d. g(y) = ____________
3.  Given f(x) = x + 4, find:

a.    f (1) = ________


b.  f(2) = ________


c.  f(0) = ________

d.  f(-4) = ________              

e.  f(n + 3) = ________

f.   f(☺) = ________

4.  Given f(x) = 2x + 5,
g(x) = x² + 3, and
h(x) = ⅓x + 5 find:


a.  f(-3) = ________


b.  h(12) = ________


c.  g(2) = ________


d.  h(n-6) = ________


e. g(ٱ) = ________


f.  f(j – 3) = ________

5.
Given f(x) = x + 3, find:

a.   f(1) = __________


b.  f(10) = __________

c.  f(–4) = __________

d.  f(a) = __________


e.  f() = __________


f.  f(n + 3) = __________

6.
Given f(x) = 2x – 4, 
g(x) = 3x, 
h(x) = [image: image4.wmf] 
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 + 10, and 
j(x) = x2 – 1, find:

a. j(–3) = __________




b.  f(5) = __________


c. h(0) = __________




d.  g(a) = __________


7.   Consider the function machine below.
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Find the range of the function given the following domain { 1, 4, -7, 15}

	Input  x

( Domain)
	Output  y

(Range)
	Ordered Pair

	
	
	

	
	
	

	
	
	

	
	
	


8.   Consider the function machine below.
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Find the range of the function given the following domain { 2, -3, 4 -9}

	Input  x

( Domain)
	Output  y

(Range)
	Ordered Pair

	
	
	

	
	
	

	
	
	

	
	
	


NAME : ___________________




Period: _________

Consider the function machine below.
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1. Use the diagram to find the (input, output) ordered pairs for the following values.

a. f(-5)
b. f(1/2)
c. f( -10)
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2. Make a function machine for the expression f(x) = 10 - 5x. Use it to find ordered pairs for x = 3, x = -6, x = 0.25, and x = 
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3. Evaluate each function for x = −2, x = 5, x = 
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_ , and x = 0.75. For each x-value, find the corresponding y-value. Place the results in a table.

                  a. f(x) = 9 - 4x                                                                     b. f(x) = 
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	Input  x

( Domain)
	Output  y

(Range)
	Ordered Pair

	
	
	

	
	
	

	
	
	

	
	
	

	Input  x

( Domain)
	Output  y

(Range)
	Ordered Pair

	
	
	

	
	
	

	
	
	

	
	
	


4. Evaluate the following expressions given the functions below:

g(x) = -3x + 1

f(x) = x2 + 7
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a.   g(10) =

b.   f(3) = 

c.   h(–2) = 

d.   j(7) = 

5.  Find the range each of the functions for the given domain.  { 1, 7, -1, 9]
a.   f(x) = x + 1

b.   f(x) = x ²

c.   f(x) = 3x - 7

d.   -2x + 5
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Function or Not???

There are actually two ways to determine if a relation is a function. One way is to analyze the ordered pairs, and the other way is to use the vertical line test. Let's analyze our ordered pairs first.
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Each input (in red)s paired with a different ouput




Since each input has a different output, this can be classified as a function. 

Are the following functions? Why or Why not? 
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Is It a Function?

State whether or not the following are functions and why?

1. (0, –1) (2, –2) (1, –1) (1, 5) (–3, 4)



2.   (1, 1) (2, 2) (3, 3) (4, 4) (5, 5)

_________________________________________
       _____________________________________

_________________________________________
       _____________________________________

3. 







4.
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_________________________________________

     _____________________________________

_________________________________________

     _____________________________________

5.  (0, 4) (1, 3) (2, 3) (–1, 0)




6.  (2, –1) (–1, 4) (2, –3)

_________________________________________

     _____________________________________

_________________________________________

     _____________________________________

7.
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     _________________________________________


     _________________________________________
       

A function is a relation between input and output values. Each input has exactly one output. The vertical line test helps you determine if a relation is a function. If all possible vertical lines cross the graph once or not at all, then the graph represents a function. The graph does not represent a function if you can draw even one vertical line that crosses the graph two or more times.
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State if the following graphs are functions and why?
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Views of function:

Functions can have a variety of representations. Consider the relation {(1, 4), (2, 3), (6, 5)}, shown here as a set of ordered pairs. This relation can also be represented in these ways.
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- The set {(3,5), (-1,2), (2,2), (0,-1)} represents a function. Identify the domain

and range of the function. Then display the function using each representation.

List of ordered pairs 


Table of Values
                                                                                              [image: image23.emf]
Mapping




Graph
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· Given the function f(x) = 2x -1 and the given domain { 2, 3, 5, -1} Then display the function using each representation
List of ordered pairs 


Table of Values
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Mapping




Graph
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· Given the function f(x) =-3x + 1 and the given domain { 0, 3 , -3, 2} Then display the function using each representation
List of ordered pairs 


Table of Values
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Mapping




Graph
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· Given the function f(x)=  
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x + 1 and the given domain { 0, 3, 6, 12} Then display the function using each representation
List of ordered pairs 


Table of Values

                                                                                         [image: image30.emf]
Mapping
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        Graph
                                                                                   [image: image31.emf]
· Given the function f(x)= 1.2x and the given domain { 1,2,3,4,5} Then display the function using each representation
List of ordered pairs 


Table of Values

                                                                                         [image: image32.emf]
Mapping




        Graph
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Multiple Representations of Functions           Name ________​​​___​​_______________

Activity                                                    


Date__________________ Period ____ 

             Example 1                                             

      Example 2                
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Domain {                    }                                     Domain {                    }                                           

Range   {                    }                                     Range   {                    }

Function? 
Yes        No 



  Function?    
  Yes         No

Justify. 





  Justify.

 Example 3                                             

           Example 4  

 Create your own function             





Function? 
Yes        No 



  
Function?    
  Yes         No

Justify. 






Justify.

Domain and range of function on a graph..
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‘Identifying Domain and Range 


Name 






with Graphs Activity




Date 



 Period 

Domain 









  

Range 










 

1.  State the domain and range for each situation.


A.  Heartrate:  




B.  Water level in a wading pool



Domain 


 


Domain 


 


Range 



 


Range 



 

2.   Mrs. Grueber’s Algebra I class is ordering T-shirts that cost $10 each.  What is the 




domain and range for this situation?










Domain 











Range 





     How does this graph differ from the graphs in number 1?

3  State the appropriate domain and range for each.


a.
_______________________

b.
_______________________




Domain__________________


Domain__________________



Range __________________


             Range __________________


c.
_______________________

d.
_______________________




Domain__________________


Domain__________________



Range __________________


Range __________________
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I. Given the domain = -2, 3, 0, -4,  and 5, find the range for each relation.


1.  f(x)  = 3x – 4





2. f(x) = 
[image: image46.wmf]3
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II. Determine if the relations below are functions.

3.                                                           4  .            


             5.
6.                                                                         7.                                               8.
	x
	y

	2
	2

	6
	4

	 4
	8

	0
	0

	2
	6


                                                                                  [image: image47.emf]
III. Identify whether each list of ordered pairs represents a function. Explain your answers.

9. {(5, 4), (6, 3), (7, 2)}

10. {(4, 5), (4, 3), (5, 2)}

11. {(5, 4), (6, 4), (7, 4)}
12. Draw a mapping of the given relation.


(-2, 3) (-1, 4) (3, 3) (1, 4) (-2, -2)

13.Which set of ordered pairs is not a function?

(a) {(3,1), (2,1), (1,2), (3,2)}

(b) {(4,1), (5,1), (6,1), (7,1)}

(c) {(1,2), (3,4), (4,5), (5,6)}

(d) {(0,0), (1,1), (2,2), (3,3)}

14. On the accompanying diagram, draw a mapping of a relation from set A to set B that is not a function. Explain why the relationship you drew is not a function.

[image: image48.emf]
15. Each graph below represents a possible relationship between temperature and pressure.  Which graph does not represent a function?
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16. The accompanying graph shows the heart rate, in beats per minute, of a jogger during a 4-minute interval.

[image: image50.png]Time (minutes)




What is the range of the jogger's heart rate during this interval?

(1) 0-4


 (3) 0-110

(2) 1-4


 (4) 60-1

17. The effect of pH on the action of a certain enzyme is shown on the accompanying graph.
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What is the domain of this function?

(1)  
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18. State the domain and range for each of the following relations

Name:  ____________________________

1. Given the domain = -3, 5, 0, -6,  and 7, find the range for each relation.


1.  f(x)  = 4x – 4





2. f(x) = .2x – 3
2. Determine if the relations below are functions.
                                  

	x
	y

	-2
	6

	-1
	5

	0
	4

	1
	3

	2
	2


                                                       
3. Identify whether each list of ordered pairs represents a function. Explain your answers.

(-1, 2) (3, 6) (-1, 2), (3, 5)



2.
(-4, 5), (-5, 5), (4, -6), (-4, -5)

4. Use the vertical line test to determine if the graphs are functions.  

a.
b.                                            c. 
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                    [image: image57.png]


         [image: image58.png]



5.  Draw a mapping of the given relation.



{(-2, 3), (4, -5), (-2, 5), (4, -6)}

6. Which set of ordered pairs does not represent a function?

(a) {(3,-2), (-2,3), (4,-1), (-1,4)}

(b) {(3,-2), (3,-4), (4,-1), (4,-3)}

(c) {(3,-2), (4,-3), (5,-4), (6,-5)}

(d) {(3,-2), (5,-2), (4,-2), (-1,-2)}

7. Which graph does not represent a function of x?
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8. Data collected during an experiment are shown in the accompanying graph.
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What is the range of this set of data?
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Functions Worksheet.
Domain is_______________________________________________________________________________

Range is ________________________________________________________________________________

1: Identify the domain and range of the given function.

{(-3, 7), (6, -9), (-1, 8), (2, 10), (4, -1)}


D = ______________________________

R = ________________________________

2:  Find the range when given the replacement set {1, 3, 7} for f(x) = 3x – 10.

3:  Find the domain when given the range {-19, -10, 5} for f(x) = 3x – 10.

4: Is it a function and why?


a.  {(1, 5), (3, 7), 5, 9), (1, 6)}



b.  {(2, 5), (-8, 5), (7, 5), (-2, 5)}


      _______________________________
              _______________________________
    


      _______________________________
              _______________________________
    


c.  






d.             D


          R





      _______________________________
              _______________________________
    


      _______________________________
              _______________________________


e.
      x


           y

f.




      _______________________________
              _______________________________
    


      _______________________________
              _______________________________

5. Does each graph represent a function?

a.


      b.


              c.


      
  d.

      

      ____________

  ___________

 ___________

           _________
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Suppose you inserted your money and pressed A1. What item would you receive?





Suppose you inserted your money and pressed C2. What item would you receive?





Suppose you inserted your money and pressed B3. What item would you receive?





If the machine were filled properly, what would happen if you pressed any of those same buttons again?








Each time you press a button, an input, you may receive a DVD,


an output.
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Domain {                    }





Range   {                    }
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Mapping
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Table of                       Ordered


 Values                          Pairs


   x      f(x)                   
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1. Suppose you inserted your money and pressed A1. What item


would you receive?














2. Suppose you inserted your money and pressed C2. What item


would you receive?














3. Suppose you inserted your money and pressed B3. What item


would you receive?











4. If the machine were filled properly, what would happen if you


pressed any of those same buttons again?
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