
 

Framework for Learning:              Function Machine 2 
 
Leader’s Name: …………………………………. 
 
Co-Leader’s Name: ……………………………..                                                    Instructor’s Initials: ……… 
___________________________________________________________________________________ 
Getting Started: 
                                        

 
Use the above function machine to find the output in the yellow window. Now record three more outputs. 
Talk with your partner about the four entries to check if your output is correct. 
___________________________________________________________________________________ 
Working In It: 
Log into UMathX 
From the Content Menu, follow the path below: 
 
Algebra > Algebraic Thinking 
Function Machine> Function Machine 2 

Select, work thru Lesson: Find Output.   
Record your work in table above.  
The vertex seems to be _____.  The axis of symmetry is ____ 
 

Label the axis below appropriately in order to graph y = 2x2-12x + 20.  Also graph y = ____ when x = 2 

                                                When x =____then  y is also 4 
Each of the graph, the table and equation tell us that this relation is a ______ (function or nonfunction?) 

INPUT OUTPUT 
0.6  
1.2  
0.02  

INPUT 
(X)  

RULE OUTPUT 
(Y) 

3 Y = 2 X2 –12 X + 20  
0   
6   
-1   
7   

INPUT ..   0.3  

Square, multiply by 
0.4, then add 2.25. 

 
OUTPUT: 
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Algebra > Algebraic Thinking > Function Machine > Function Machine 2 

Select, work thru Lesson: Find Input.   
As you work though on the computer, record your work in the function table below. 
 

 
 
Is this relation, a function or a non-function?   Why? or Why not?  Please discuss this. 
 
Hover over the Sub Lesson: Function Machine 2  
Select and work through the sub sub lessons, - Find The Rule - Rule 1; Rule 2; Rule 3; Rule 4 
Select and record one example of each rule

 

 of your computer work in the function table below. 
 

 
 
 

___________________________________________________________________________________ 
 
Reflect And Connect: 
 
In the function table below, the inputs are given as values of X in the XY plane.  The outputs are Y. 
The rule is given in the form of an equation. 
 
 
 
 
 
 
 
Use grid paper and graph the above 5 points on an XY plane. 
Note the pattern and extend the values for x beyond 4 and graph the corresponding points. 
 That is … what happens to the graph as x increases from 5 to 6 to 7 etc. 
 What happens when x is -1, then -2, -3, -4 etc   
 
Discuss the key concepts with your partner and perhaps with your class and then record on paper.  

INPUT RULE OUTPUT 
  33 
  51 
  19 
  73 
  15 

INPUT  RULE or Equation OUTPUT 
   
   
   
   

INPUT ( X) RULE or Equation .. Y = (1/2)(2X) OUTPUT (Y) 
0 Y= (1/2)times 2x  
1 Y= (1/2)times 2x  
2 Y= (1/2)times 2x  
3 Y= (1/2)times 2x  
4 Y= (1/2)times 2x  

INPUT - ????? 

2 times square  
of a # then add 1 

OUTPUT:  33 
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Notes to Teachers 
Preliminaries: 

• It is essential that the teacher has worked through the lesson and decided, given the technology 
available to him/her, the process to use in this lesson. 

 
• It is also essential that the teacher check the appropriate level for his/her class. 

The examples in Function Machine 2 are not introductory. 
However, after checking Function Machine 1, you may decide to begin with Function 
Machine 2 with your class. 

In Getting Started 
• If possible, teacher, review by using one computer and projector to present and discuss. 

 
The input is 0.3        
The rule or equation is Y = 0.4 X2  + 2.25        
Then the output is 2.286  
If  you decide to graph this relation … 
 The graph would be a parabola.  The vertical line test would show that this is a function. 

In Working In It 
• In Find Output, we suggest that students work in groups but teacher discusses as followup. 
• For y = 2x2-12x + 20.  Also graph Y = 4;  when X = 2 … also Y = 4 when X = 4  
• Encourage them to pick more values of X.  One will soon see values of y repeating. (label them) 
• Then begin to graph and you will “see” a parabola … try X = 1   and  X = 5   !!! 

Pick more points.  Try fractions.  This is certainly a function.  Check the Vertical Line test. 
• Note the vertex is _____ and the axis of symmetry is ______ 

 

 
• In Find Input, you may want to have students graph the curve. 

INPUT (X) OUTPUT(Y) 
0.6 2.394 
1.2 2.3076 
0.02 2.250016 

INPUT 
(X)  

RULE OUTPUT 
(Y) 

3 Y = 2 X2 –12 X + 20 2 
0  20 
6  20 
-1  34 
7  34 
2  4 
4  4 
1   
5   
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The graph of the rule:  .. 2 times square of a # then add 1 .. Ie with the equation Y = 2 X2 + 1  
 Is a parabola and again the vertical line test indicates that this is a function. 

 
In Reflect and Connect 

• Depending on your students, you may want to have them work in small groups first. 
Give them grid paper. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If they run into problems, do not tell them immediately.   
Let them see the patterns and hence lead them to understanding the exponent rules. 
 
You may need to review that ..  24 for example means (2)(2)(2)(2) = 16 
 
   2-1 means 1 divided by 21   2-2   means 1 divided by 22 
 
If one graphs this relation, a pattern emerges… 

   X can be positive or negative but Y is always positive. 
   As X increases, then Y increases very quickly. 

As X decreases, more and more negative, then Y is still positive but becomes 
   very small. 

  Yes, this is a non linear relation.  
  It is a function … check the vertical line test. 
 

 

INPUT ( X) RULE or Equation Y = (1/2) 2x OUTPUT (Y) 
-3   
-2 Y= (1/2)times 2x (1/2)(1/2)(1/2)=1/8 
-1 Y= (1/2)times 2x 

 

(1/2)(1/2) = 0.25 
0 Y= (1/2)times 2x 0.5   
1 Y= (1/2)times 2x 1 
2 Y= (1/2)times 2x 2 
3 Y= (1/2)times 2x 4 
4 Y= (1/2)times 2x 8 
5 Y= (1/2)times 2x 16 
6 Y= (1/2)times 2x 32 
7   
8   
9   


