	Unit 3 – Relations/Functions
	Length of section

	3-1  Coordinate Plane
	2 days

	3-2  Relations
	3 days

	3-3  Linear Equations
	4 days

	3.1 - 3.3 Quiz
	1 day

	3-4  Functions
	5 days

	3-5  Equations from Patterns
	3 days

	Test Review
	1 day

	Test
	1 day

	Cumulative Review
	1 day

	Total days in Unit 3 – Relations/Functions  = 21 days
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Review Question
What way do we move on the number line for a negative number? Left

Discussion
What is the name of this class?  Algebra              

What topics are considered to be Algebra?  Order of operations, combining like terms, distributive prop, and solving equations

A majority of Algebra is the study of lines.  The next few units are going to be an introduction to lines.  We are going to talk about points, slopes, and graphing lines.  These are three major topics in Algebra I.  We need to start the discussion with points because they are what make up lines.

SWBAT plot points on a coordinate plane.

SWBAT state the location of a point on a graph.

Definitions
Coordinate System – “the graph thing”

X-axis – horizontal line
Y-axis – vertical line
Origin – point where the two lines meet
Quadrants – four sections of the graph
Draw and label picture of above definitions.
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Every point has two parts: the x-coordinate and the y-coordinate.  The ‘x’ tells you how far to go left and right.  The ‘y’ tells you how far to go up and down.
[image: image90.wmf]2

1

[image: image91.wmf]x

y

=


                                                     (x,  y)

A little hint to help remember: Run then Jump.
Example 1:  Graph the following points:
(2, 3)  (-3, 1)  (5, 0)  (0, -3)  (-2, -3)  (4, -2) (3.1, -4.8)
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Example 2:  State the location of each point. 
A(-5, 2) B(-2, 0) C(-2, -3) D(0, 3) E(3, 2) F(3, -4)
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What did we learn today?
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Graph and label each point. 

Then state the quadrant.


1.  A (4, -3)
2.  B (5, 4)   


3. C (-1, 7)
4.  D (2, 8)


5.  E (-6, -6)
6.  F (-5, 3)


7.  G (2.2, -7.4)
8.  H (
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9.  I (0, -4)
10.  J (3, 0)
Write the ordered pair for each point graphed on the coordinate plane.  Then state the quadrant.
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11.    J
______


12.  K
______


13.  L
______


14.  M
______


15.  N
______


16.  O
______


17.  P
______
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Review Question

How would you plot the point (-3, 6)?  Left 3 units, Up 6 units

What quadrant would that be located?  II
Discussion
What is difficult about taking a group shot of 10 of your friends at a dance with your smart phone?

Fitting them all into the picture

When you take the picture, you must make sure that you zoom out enough to fit all of them in the picture.  Also, you try to zoom out enough to make sure that there is some space all the way around the edge of the picture so it looks nice.  You wouldn’t cut off someone’s arm because you didn’t zoom out enough.  Can someone show me a good picture of a group of friends where you properly zoomed out to fit everyone nicely in the picture?

We are going to be doing the same thing today with graphing points on the coordinate plane.  If you were trying to plot the points (1, 2) (-65, 125) and (55, -83), you would have to make sure that the picture was “zoomed out” enough to see all of the points.  You can accomplish this on a graph by adjusting the scale that you use.  On the graphing calculator, you will “zoom out” by adjusting the window.  This is the portion of the graph that you see on the calculator. 
SWBAT plot points on a graphing calculator or graph paper
SWBAT create an appropriate window or scale based on a data set
Example 1:  Plot (-2, 5) using the graphing calculator 

1.  Turn stat plot on 

2.  Stat – edit – enter data in L1(x’s) and L2 (y’s)
3.  Graph

Example 2:  Plot (13, -35) (18, -3) (-50, 20) 

1.  Stat – edit – enter data in L1(x’s) and L2 (y’s)
2.  Graph

How many points should you see? 3
Why can’t we see all of the points?  Screen isn’t big enough
Now think of each point as a couple that we are trying to fit into the picture.  The x’s are the boys and the y’s are the girls.  Let’s make the screen (window) big enough that everyone fits into the picture. 

Changing the window and scale:

1. Window

2. Change: 

    xmin, xmax, xscl 

    ymin, ymax, yscl

You Try!
1. Plot the following points. Create an appropriate window or scale.

(-11, 1) (-11, 3) (-11, 5) (-11, 7) (-11, 9) (-8, 5) (-5, 5) (-2, 1) (-2, 3) 
(-2, 5) (-2, 7) (-2, 9) (2, 1) (2, 3) (2, 5) (2, 7) (2, 9) 
2.  What does it say?  HI
3.  Try to get the initial (at least 8 points) of your first name in quadrants one and four with an appropriate window. 

What did we learn today?
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1.  Given the following points, fill in reasonable values for an appropriate window.

       (10, 25) (-12, 36) (1, -10) (5, 4)


XMin =                            
XMax = 
XScale =

      
YMin = 
YMax = 
YScale =

2.  Given the following points, fill in reasonable values for an appropriate window.

       (-24, 5) (-10, 6) (0, -22) (15, 4)

       XMin =                            
XMax = 
XScale =

       YMin = 
YMax = 
YScale =

3.  Given the following points, fill in reasonable values for an appropriate window.

       (100, 250) (-125, 50) (10, -100) (50, 75)

       XMin =                            
XMax = 
XScale =

       YMin = 
YMax = 
YScale =

4.  Given the following points, fill in reasonable values for an appropriate window.

       (-15, -45) (-12, -36) (-28, -24) (-5, -4)

       XMin =                            
XMax = 
XScale =

       YMin = 
YMax = 
YScale =

5.  Given the following points, fill in reasonable values for an appropriate window.

       (55, 35) (25, 45) (75, 40) (5, 5)

       XMin =                            
XMax = 
XScale =

       YMin = 
YMax = 
YScale =

6.  Draw your own picture on a piece of graph paper.  It must contain at least 20 points.  Your picture must be in all four quadrants.  Label each one of the points and list the corresponding coordinates down the right hand side of the paper.
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Review Question

How would you plot the point (-5, -8)?  Left 5 units, Down 8 units
What quadrant would that be located?  III
Discussion
I can’t think of a good one to start the lesson.  But I have a good one for the end of the lesson.  Be patient.

Do you know why you wouldn’t be good doctors?  No “patients”

SWBAT state the domain, range, and inverse of a relation
SWBAT express a relation as a table, map, graph, or ordered pair
Definitions

Relation – set of ordered pairs;  (2, 1) (-3, 5) (4, -4)

Domain – ‘x’ values
Range – y values
Inverse – switching x’s and y’s
Example 1:  State the domain, range, and inverse of the following relation:
(-2, 5) (5, 10) (-8, 3) (-2, 12) 

D: {-2, 5, -8}

R: {5, 10, 3, 12}

I: (5, -2) (10, 5) (3, -8) (12, -2)
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Example 1 (Continued):  Write the previous relation as a table, map, and graph.
Table:



Map:





Graph:
	x
	y

	-2
	5

	5
	10

	-8
	3

	-2
	12


             

You Try!
1. State the domain, range, and inverse for the following relation:  (2, 1) (1, -5) (-4, 3) (4, 1).
D:  {2, 1, -4, 4}

R:  {1, -5, 3, 1}

I:   (1, 2) (5, 1) (3, -4) (1, 4)

2.  Express the relation as a table, map, and graph.
See Above

Discussion

Can you figure out the domain and range for the following graphs?

1.    




Domain:  All Reals

                                                    Range: All Reals
Is there any way to have a line whose domain and range are not All Reals?  How?  See below
2.




Domain: x = 5





Range:  All Reals


3.




Domain:  All Reals

   Range: y > 0
What did we learn today? 
[image: image6]
State the domain, range, and inverse for the following relations.  Then express the relation as a table, map, and graph.

1.  (5, 2) (-5, 0) (6, 4) (2, 7)    
2.  (3, 8) (3, 7) (2, -9) (1, -9)   

3.  (0, 2) (-5, 1) (0, 6) (-1, 9)    

4.  (7, 6) (3, 4) (4, 5) (-2, 6) (-3, 2)   
Express the relation shown in each table, map, or graph as a set of ordered pairs.  

5. 









	x
	y

	-3
	6

	5
	1

	-8
	2

	-3
	5


6.  






7.  







State the domain and range of each graph.

8.    







                                                    
9.







10.
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11.  





12.  


















Review Question

What is a relation? Set of points
What is domain? ‘x’ values
Discussion
Yesterday, we saw that in some relations the ‘x’ values are limited.  For example:

What is the domain of this relation?  x > 2




When the domain is limited like this, it is called a restricted domain.  Therefore, if you were solving a problem using this relation, you would only be able to use ‘x’ values greater than ‘2’.

Why do you come to school?  Because your parents say so
Why do you go to bed at 11?  Because your parents say so

Today, the problems are going to give you a restricted domain.  For now, it is because I say so.  This is being done so you can understand the concept of restricted domains.  You will apply this concept to problems like the previous one in your Algebra II class.

SWBAT solve a two-step equation given a domain

Example 1:  y = 4x

How many answers are there to this equation?  Infinite;  (1, 4) (2, 8) (3, 12) …

y = 4(1) 

y = 4(2)


y = 4(3)

y = 4


y = 8


y = 12

(1, 4) 


(2, 8)


(3, 12)

What do these solutions look like on a graph?  Line

Example 2:  y = 4x;  D = {-3, -1, 0, 2}

How many answers are there?  4;  (-3, -12) (-1, -4) (0, 0) (2, 8) 
y = 4(-3) 

y = 4(-1)

y = 4(0)


y = 4(2)

y = -12


y = -4


y = 0


y = 8

(-3, -12)

(-1, -4)


(0, 0)


(2, 8)

What does it look like?  Set of points




Notice the difference.  This answer is just a set of points.  
Example 3:  y = 2x + 3;  D = {-2, -1, 0, 4}

How many answers are there?  4;  (-2, -1)  (-1, 1) (0, 3) (4, 11) 

y = 2(-2) + 3 

y = 2(-1) + 3

y = 2(0) + 3

y = 2(4) + 3
y = -1


y = 1


y = 3


y = 11
(-2, -1)


(-1, 1)


(0, 3)


(2, 11)
What do they look like?  Set of points
Notice the difference.  This answer is just a set of points.


Example 4:  y + 3x = 2;  D = {-4, 0,      }
Rewrite the equation to make it easier:  y = -3x + 2

How many answers are there?  3; (-4, 14)  (0, 2) (     ,     ) 

y = -3(-4) + 2 

y = -3(0) + 2

y = -3(1/2) + 2
y = 14


y = 2


y = 1/2
(-4, 14)


(0, 2)


(1/2, 1/2)

What do they look like?  Set of points
Notice the difference.  This answer is just a set of points.

Example 5:  8x + 4y = 24;  D = {-2, 0, 5, 8}

Rewrite the equation to make it easier:  y = (24 – 8x)/4

How many answers are there?  4; (-2, 10) (0, 6) (5 , -4) (8, -10) 
y = (24 – 8(-2))/4
y = (24 – 8(0))/4
y = (24 – 8(5))/4
y = (24 – 8(8))/4
y = 10


y = 2


y = -4


y = -10
(-2, 10)


(0, 6)


(5, -4)


(8, -10)
What do they look like?  Set of points
Notice the difference.  This answer is just a set of points.
You Try!
1.  y = -2x;   D = {-2, 1, 0, 
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}
       
(-2, 4) (1, -2) (0, 0) (1/2, -1)
2.  y = 4x – 2;  D = {-4, 1, 2, 5}
       
(-4, -18) (1, 2) (2, 6) (5, 18) 

3.  y – 2x = -5;  D = {-1, 0, 5}
       
(-1, -7) (0, -5) (5, 5)

4.  -6x + 3y = -18;  D = {-2, -1, 5}     
(-2, -10) (-1, -8) (5, 4)
What did we learn today?
[image: image10]
1.  What does it mean to have a restricted domain?

Solve each equation if the domain is {-2, -1, 1, 3, 4}
2.  y = 2x + 3




3.  y = -3x + 1

4.  y = 4x – 5 




5.  x = y + 4

6.  y – 2x = 5




7.  y + x = -3

8.  2y = 4x + 8




9.  3y + 9x = -18

Solve each equation for the given domain.  Graph the solution set.

10.  y = 3x + 1;  D = {-3, 0, 1, 4}

11.  x = -y + 5;  D = {-2, 0, 3}
12.  y = 
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;  D = {-4, 0, 1, 4}

13.  8x + 4y = 12;  D = {-2, -1, 3, 5}
What is the domain and range for each of the following graphs?
14. 





15.





This lesson uses graphing calculators. This lesson can be done with scientific calculators as well.

Review Question

What is a relation? Set of points
What is domain? ‘x’ values
Discussion
How many solutions are there for y = 4x?  Infinite
How many solutions are there to y = 4x;  D = {-3, -1, 0, 2} ?  Four
SWBAT to solve a two-step equation given a domain using a calculator
Example 1:  Find the solutions to y = 3x  + 7;  D = {-3, 0, 1}       
y = 3(-3) + 7 

y = 3(0) + 7

y = 3(1) + 7
y = -2


y = 7


y = 10
(-3, -2)


(0, 7)


(1, 10)

Confirm your solutions using a calculator.  

Graphing calculators:  Put the equation into the “y =” screen on the graphing calculator.  Then look at the table to locate all of the solutions by hitting the table button.  

Example 2:  Find the solutions to y – 3x = -5 using your calculator;  D = {-3.2, 0, 6.5}

What issues do we have? ‘y’ isn’t by itself;  the table goes up by whole numbers;  we need to change the table settings

Graphing calculators: Put the equation (y = -5 + 3x) into the “y =” screen on the graphing calculator.  Then look at the table to locate all of the solutions by hitting the table button.  Then hit the tblset button to change the ‘x’ values in the table.  
 (-3,2, -14.6) (0, -5) (6.5, 14.5)
Example 3: Find the solutions to 3y + 2x = 3 using your calculator;  D = {-1, 3, 5}  
What issues do we have? ‘y’ isn’t by itself
Graphing calculators:   Put the equation ((y = 3 – 2x)/3 ) into the “y =” screen on the graphing calculator.  Then look at the table to locate all of the solutions by hitting the table button.  

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

Example 4:  Which of the ordered pairs are a solution to y = 2x + 3?    (-2, -1) (-1,-3) (0, 4) (3, 9)

y = 2(-2) + 3 

y = 2(-1) + 3

y = 2(0) + 3

y = 2(3) + 3
y = -1


y = 1


y = 3


y = 9
(-2, -1)


(-1, 1)


(0, 3)


(3, 9)
Confirm your solutions using a calculator by entering the equation into the “y =” then looking at the appropriate values in the table.

What did we learn today?
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For each of the following equations, find the solutions given the restricted domain without a calculator.   Show all of your substitutions and work.
1.  y = 2x + 4;   D = {-2, 1, 3}


2.  y + 4x = -1;   D = {-1, 5, 8}


For each of the following equations, find the solutions given the restricted domain with a calculator.  
3.  y = 3x + 4;  D = {-2, 1, 3}       



4.  y = -2x + 5;  D = {-3, 0, 1}



5.  y + 2x = -7;  D = {-2.1, 1.5, 1.8}



6.  2y + 3x = 1;  D = {-4, 0, 2}



7.  y = 5;   D = {-2.3, 1.4, 9.7}



8.  3x = y – 5;   D = {-2.11, -1.18, 4.5}  


Find the solution set for each equation, given the replacement set.

9.  y = 4x + 1;  (2, -1) (1, 5) (9, 2) (0, 1)

10.  y = 8 – 3x;  (4, -4) (8, 0) (2, 2) (3, 3) 

11.  x – 3y = -7;  (-1, 2) (2, -1) (2, 4) (2, 3)

12.  2x + 2y = 6;  (3, 0) (2, 1) (-2, -1) (4, -1)

13.  3x – 8y = -4;  (0, .5) (4, 1) (2, .75) (2, 4)

14.  2y + 4x = 8;  (0, 2) (-3, .5) (.25, 3.5) (1, 2)

15.  y = -4x + 2;  (2, -6) (0, 4) (1, 2) (3, 5)

16.  2y – 3x = 10;  (0, 5)  (2, 2) (4, 11) (6, 14)

17.  Given the following points, fill in reasonable values for an appropriate window.

       (80, 75) (-45, 111) (1, -10) (15, 0)        
XMin =       
 XMax =      

XScale =


YMin = 
 YMax =       

YScale =






The introduction to this lesson uses graphing calculators. 

Review Question

What is a relation?  Set of points
What is domain?  ‘x’ values
Discussion
What does the word linear mean?  Line
Algebra I is the study of lines.  We need to be able to recognize if something is a line.  The thing that makes a line, a line is that it increases or decreases at the same rate.




Let’s try to understand this in terms of real life.  A real life linear relationship would be number of classes and number of credits.  (both increase at the same rate)  

Can someone give me another example of a real life linear relationship?  

Pieces of pizza purchased and cost (unless some have different toppings with different costs)
A real life example of a non-linear relationship would be number of jump shots taken and number of shots made.  (both don’t increase at the same rate)  

Can someone give me another real life example of a non-linear relationship?  

Time working out and calories burned

Do you think more things in real life are linear or non-linear?  Non-linear; life is not perfect
If I gave you different graphs, could you tell which ones are linear?   

Linear or Not?

Yes






Yes

No






Yes
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No  






No
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If I were to give you different equations, could you tell which ones are linear?  Let’s use our graphing calculator to look at their graphs to figure out how we can tell if something is linear based on its equation.

Linear or Not?

1.  y = 3x + 2    

Yes


2.  y = x2 + 2x + 3    
No
3.  y = 
[image: image18.wmf]x

3

   

No


4.  y = -2x – 3

Yes
5.  y = 2

Yes


6.  y = x3 – 2  

No
So how do we know if an equation is a line?

Can anyone come up with a rule?  The exponents have to be ‘1’ when the equation is in “y =” form.

Why do you think that the exponents have to be ‘1’?  

In order to be a line, something must increase/decrease at the same rate.  If the exponent is something other than one, then that something will increase or decrease by a different amount.  Therefore, that something would not be a line.

SWBAT determine whether an equation is linear
Definition
To be linear – ‘x’ and ‘y’ have exponents of 1 when the equation is in “y =” form

*The word linear simply means that something is a line.

Example 1:  Linear or not? (Check your results on the calculator.)
1.  y = 4x – 2    

Yes


2.  y + 2x = 3   

Yes
3.  y = x2 + x + 2  
No


4.  x = 7  

Yes
5.  y = 5   

Yes


6.  xy = 5   

No

What did we learn today?
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Determine if each equation is linear.  Then confirm your answer on the calculator.

1.  y = 5x – 3  




2.  y – 4x = 3     
3.  y = x2 + x + 2    



4.  x = 7     
5.  y = 5      




6.  3x = 4y     
7.  6xy + 3x = 4      



8.  4x – 3y = 2x – 5y      
9.  
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10.  
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Determine if each equation is linear.  Then confirm your answer on the calculator.

1.  y = 6x – 3  




2.  x = 
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3.  y = 3      




4.  3x + 2 = 4y     

5.  xy = 7




6.  y – x = 2      
7.  y = x3 + x2 – 2x + 2     


8.  5x – 3y = 2x – 8y      

9.  
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10.  
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For each of the following equations, find the solutions given the restricted domain without a calculator.   Show all of your substitutions and work.
11.  y = 4x + 1;   D = {-3, 1, 4}


12.  y + 4x = 5;   D = {-2, 0, 4}

What is the domain and range for each of the following graphs?
13. 





14.





15.  Give a real life example of a linear and non-linear relationship.




Review Question

Determine if each of the following is a line.

1.  y = -x + 4       Yes
2.  y = 3x2 + 2x    No
Discussion
Now that we know what an equation of a line looks like, we will learn how to graph lines.

What do you need in order to graph a line?  2 points
Therefore, when we graph a line we will find two points.

SWBAT graph a line
Example 1:  Graph:  y = 2x + 3
Since we need two points, we will choose the easiest ones.

What would be the two easiest choices for ‘x’ values?  0, 1
	x
	y

	0
	3

	1
	5


Example 2:  Graph:  y + 3x = 1

What is different about this equation?  ‘y’ isn’t by itself
Have we seen this before?  Yes, with relations
After we get ‘y’ by itself, we get:  y = -3x + 1.  Then we get two points.


	x
	y

	0
	1

	1
	-2


Example 3:  Graph:  
[image: image26.wmf]2

3

1

+

=

x

y


Why isn’t ‘1’ the best choice?  It will give us a fractional answer.
What would be a better choice?  Why?  ‘3’; it will get rid of the fraction
	x
	y

	0
	2

	3
	3



Example 4:  Graph:  y = 4

What is different about this equation? There isn’t an ‘x’.
What is it telling us? That ‘y’ is always ‘4’ and ‘x’ can be anything.

	x
	y

	0
	4

	1
	4


You Try!
Graph each of the following lines by finding two points.

1.  y = -4x + 1       
(0, 1) (1, -3)

2.  y – 5x = 3         
(0, 3) (1, 8) 
3.  
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(0, 2) (2, 3)

4.  x = -4                
(-4, 0) (-4, 1)
What did we learn today?

If the equation is linear, graph it by finding two points.

1. y = 2x + 1
  



2. y = -x – 4  
  





3. y = x + 2  
  



4.  y = x4 + 5



5.  y = -3




6.  x = 1





7.  
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8.  
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9.  
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10.  y – 2x = 5





11.  y + x = -2




12.  
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Review Question

What would each of the following two lines look like?

y = 3   Horizontal
x = 2   Vertical
Discussion
What would be difficult about graphing the following line:  -2y = 3x + 12?  ‘y’ isn’t by itself
SWBAT graph a line
Example 1:  Graph the following equation by finding two points:  -2y = 3x + 12.

What is different about this equation? ‘y’ isn’t by itself

After doing some manipulating we should get: 
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Why isn’t ‘1’ the best choice?  It will give us a fractional answer.
What would be a better choice?  Why?  ‘2’; it will get rid of the fraction
	x
	y

	0
	-6

	2
	-9


Example 2:  Graph the following equation by finding two points:   4x – y = 6.

What is different about this equation?  A negative ‘y’ value.
After doing some manipulating we should get:  y = 4x – 6.
	x
	y

	0
	-6

	1
	-2


You Try!
Graph the following equations by finding two points. 

1.  y = 3x + 4          
(0, 4) (1, 7)

2.  x = 5                  
(5, 0) (5, 1)

3.  2x + 3y = 6        
(0, 2) (3, -1)
4.  y = -2                 
(0, -2) (1, -2)
5.  2x – y = -1         
(0, 1) (1, 3)     
6.  
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(0, 2) (3, 3)
What did we learn today?

If the equation is linear, graph it by finding two points.

1.  y = 3x + 1




2.  y = -x – 4        






3.  y = -2x  




4.  y = 2


5.   x = -4




6.  
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7.  y = x3 + 3x + 3  



8.  y = -1



9.  
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10.  y – 3x = 2


11.  y + 4x = 3




12.  2y = 3x + 5




13.  2x – y = 5




14.  
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15.  2x + 5y = 1




16.  -y – 4x = -2




17.  x = 5




18.  4x + 3y = 6






Review Question

How do you know if an equation is linear?

To be linear – ‘x’ and ‘y’ have exponents of 1 when the equation is in “y =” form

*The word linear simply means that something is a line.
Discussion
Why isn’t ’1’ always the best choice to use as your second point?
If there is a fraction, it will cause some issues.

SWBAT graph a line
Example 1:  Graph:  4x – 6y = 3

What is different about this equation?  ‘y’ isn’t by itself

After doing some manipulating we should get:  
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	x
	y

	0
	-1/2

	1
	1/6


You Try!
If the equation is linear, graph it.

1.  y = -2x + 5            
(0, 5) (1, 3)

2.  y = -8                    
(0, -8) (1, -8) 

3.  y = x2 + 2              
Not a Line  

4.  
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(0, -4) (3, -5)  
5.  xy = 3                    
Not a Line
6.  x = 3                      
(3, 0) (3, 1)
7.  -2x – 4y = 14         
(0, -14/4) (1, -4)

8.  -y = x + 2               
(0, -2) (1, -3)
What did we learn today?

Determine whether each equation is a linear equation.

1.  y = 3x + 2




2.  3x = 5y

3.  y = x2 + 2x + 3



4.  5x = 3y + 8

5.  
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6.  
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Graph each of the following lines by finding two points.

7.  y = x + 1




8.  y = -2x – 3  





9.  y = -4x  




10.  x = 3
11.  
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12.  
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13.  
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14.  5x – 2y = 6
15.  y + 2x = 5




16.  2y = 3x + 5


17.  x = 5




18.  -y – 2x = -2



19.  2x + 5y = 1




20.  y = 4
21.  3x – y = 5




22.  y = -4x + 5




Review Question

What is different about a positive and negative relationship?  Direction, data, slope

Discussion

In this section, we are going to start to talk about functions.  A function is a graph with a special quality.  We will get into that tomorrow.  Today, let’s make sure we understand the basics of a graph.  Let’s start with understanding how a situation in real life is modeled by a graph.

1.  The height of your grass over the days of summer.  (It is not just increasing all of the time.)
 
[image: image47]
2.  Your age over the course of the years.  (It could be the greatest integer function as well.)
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Another basic characteristic of a graph is where it is increasing and decreasing.  This is usually pretty easy to identify.  Let’s make sure we can identify where a graph increases and decreases.   Also, notice that these increases/decreases create maximums and minimums.
1.


[image: image49]
2.  

SWBAT graph a real life example
SWBAT identify where the graph is increasing or decreasing (maximum/minimum)
Examples:  Linear or not?, Domain/Range?,  Where is it increasing and decreasing?, maximums/minimums?, Provide a real life example.
1.





2.

Linear, D: Reals, R: Reals



Linear, D: x = 3, R: Reals
Always decreasing




Not increasing or decrasing


 

Business losing $ over time



Profits of different businesses after 3 yrs 
3.





4. 

[image: image50.png]




Not Linear, D: Reals, R: y > 0



Linear, D: Reals, R: y = 2
Decreasing < 0, Increasing > 0, Min at 0

Not increasing or decreasing

Temperature during 24 hr period


Age of 2nd graders

What did we learn today?
[image: image51]
For each example, draw a graph that would represent the situation.

1.  The month of the year and the temperature.

2.  Number of pieces of pizza ordered and cost.

3.  Your height from the age of zero to thirteen.

4.  Speed of your car on a drive from your house to grandmother’s house.

5.  Your distance from the ground as you ride a Ferris wheel.

For each of the following examples:

a.  Decide if the graph is linear or not.

b.  State the domain and range.

c.  Determine where the graph is increasing or decreasing.  State a maximum or minimum.

d.  Give a real life example of what the graph could represent.
6.





7.

8.





9.
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Review Question

How do you know if an equation is linear?

To be linear – ‘x’ and ‘y’ have exponents of 1 when the equation is in “y =” form

*The word linear simply means that something is a line.
Today, we are going to talk about whether or not something is a function.  This is totally different.  Let’s not get them confused.

Discussion
When we substitute a value in y = 2x +1 for ‘x’, how many answers do we get?  1
Can someone think of an equation that would give two answers?

 

SWBAT state whether something is a function given a map, set of points, table, or equation
Definition
Function – relation where every ‘x’ has exactly one ‘y’ 
Three women go to the hospital to have a baby.  One has a single baby, one has twins, and one has triplets.  Which one(s) would be considered to be a “function?”  The woman with one baby.
This is my analogy for a function.  One woman; one baby is a function.

Example 1:  Function or not?  Yes, every ‘x’ has exactly one ‘y’.

Example 2:  Function or not?  Yes, every ‘x’ has exactly one ‘y’.


Example 3:  Function or not?  No, every ‘x’ has two ‘y’s’.

Example 4:  Function or not?  (2,3) (3,0) (5,2) (-1,-2)    Yes, every ‘x’ has exactly one ‘y’.
Example 5:  Function or not? No, one ‘x’ has two ‘y’s’.
	x
	y

	-3
	-1

	5
	0

	2
	6

	5
	-3


Example 6:  Function or not?  y = 3x + 8        
Does every ‘x’ have exactly one ‘y’ value?  Yes, every ‘x’ has exactly one ‘y’.
Example 7:  Function or not?  x = 3        
Does every ‘x’ have exactly one ‘y’ value?  No, the ‘x’ value of ‘3’ has infinite ‘y’ values.
What did we learn today?
[image: image55]
Determine whether each relation is a function.

1.




2.



3.



4.

	x
	y

	-3
	-1

	5
	0

	2
	6

	5
	-1


5.

	x
	y

	-4
	-1

	5
	2

	-6
	6

	7
	-1


6.  (1, 2) (3, 4) (5, 6)



7.  (2, -3) (5, -4) (2, -1) (7, 2)
8.  y = 2x + 8




9.  y = 5

10.  x = -2




11.  y = x2  
[image: image56]
Determine whether each relation is a function.

1.




2.




3.



4.

	x
	y

	2
	-1

	-3
	0

	2
	6

	5
	-1


5.

	x
	y

	-4
	1

	-5
	2

	-6
	3

	7
	4


6.  (-1, 2) (3, 4) (-1, 6)



7.  (1, 3) (5, 4) (2, -1) (7, 3)

8.  y = -x + 1




9.  y = 2

10.  y = x3 + 2x – 4   



11.  x = -2 




Review Question

How do you know if something is a function?  Every ‘x’ has exactly one ‘y’ value.

Discussion
Yesterday, we figured out if a map, t-chart, points, or equation was a function.

What is another way to represent a set of points?  Graph
Today we will decide if something is a function based on a graph.

1. Function or not?  Yes, every ‘x’ has exactly one ‘y’.
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2.  Function or not?  

No, some ‘x’s’ have two ‘y’s’.  For example when ‘x’ is 2, there are two ‘y’ values.  The ‘y’ values are 2 and -2.







SWBAT state whether something is a function given a graph
Definition
Vertical Line Test – if a vertical line touches the graph only once, it is a function
Example 1:  Function or not?  Yes, pass the VLT and every ‘x’ has exactly one ‘y’.
Is every line a function?  No, not a vertical line.


Example 2:  Function or not?  

No, it doesn’t pass the VLT and every ‘x’ doesn’t have exactly one ‘y’.


Hmmm?!?

Function or not?  Yes, every ‘x’ has exactly one ‘y’.



Function or not?  No, one ‘x’ has two ‘y’s’.





What did we learn today?

Determine whether each relation is a function.

1.




2.





3.




4.

	x
	y

	1
	-1

	2
	0

	4
	6

	5
	-1


5.

	x
	y

	-4
	-1

	0
	2

	2
	6

	4
	-1


6.  (1, 4) (3, 6) (5, 8)



7.  (4, -1) (5, -5) (4, -1) (7, 2)

8.  
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9.  y = -7
10.  x = 1




11.  y = x5 + 3x + 5 
For problems 12 – 19, state whether the graph is a function or not.  Then state the domain and range.

12.





13.  

14.  





15.

16.  





17.






18.  





19.  

20.  For each example, draw a graph that would represent the situation.

a.  Your age and your salary.        



b.  The temperature over the course of a day.      


c.   The month and your math grade.                    

21.  For each of the following examples:

a.  Decide if the graph is linear or not.

b.  Determine where the graph is increasing or decreasing.

c.  Give a real life example of what the graph could represent.


a.





b.



Review Question

How do you use the vertical line test to see if something is a function?

If a vertical line touches the graph only once, it is a function.

Discussion
What does :) mean?  Smile/Happy
Notice that this is just a symbol used to represent happy.  Today we are going to use a different type of symbol to represent functions.

SWBAT find the value of a function given a value of ‘x’
Definition
Functional Notation – f(x);  it is pronounced “f of x”

y = 2x + 3 is the same as f(x) = 2x + 3

Notice f(x) is just a different symbol being used for ‘y’.  Just like :) is a different symbol used for happy.

Example 1:  In following function: y = 3x – 7, what is the value of ‘y’ when ‘x’ is 0?  -7  
Here is the same question using functional notation.

f(x) = 3x – 7 
f(0) = 3(0) – 7 

       =  0 – 7  

       = -7    

Example 2:  Find the following values; given f(x) = 2x + 5.
a.  f(3) = 2(3) + 5

            = 6 + 5

            = 11

b.  f(-2) = 2(-2) + 5

              =  -4 + 5

              = 1
c.  f(g + 3) = 2(g + 3) + 5

                  =  2g + 6 + 5

                  = 2g + 11

d.  f(f(1)) =  f(2(1) + 5)

                 = f(2 + 5)

                 = f(7)

                 = 2(7) + 5

                 = 14 + 5

                 = 19
You Try!
Find the following values given:  f(x) = -4x + 9.
1.  f(2) =  1




2.  f(-1) =  13
3.  f(3) =  -3 




4.  f(m – 1) =  -4m + 13

5.  f(2c + 4) =  -8c – 7 



6.  f(f(2)) =  5

What did we learn today?
[image: image60]
1.  If f(x) = 4x + 3, find each value. Then write a sentence that describes what your answer means.

a.  f(2) =




b.  f(-3) =


c.  f(2.4) =




d.  f(r + 2) =  





e.  f(3t + 1) =




f.  f(a2) =

g.  f(f(0)) = 




h.  3f(1) = 
2.  If f(x) = -3x – 5, find each value.  Then write a sentence that describes what your answer means.

a.  f(4) =




b.  f(-4) =





c.  f(0) =




d. f(y + 2) =





e.  f(4s) =




f.  f(2x + 3) =   

g.  f(2) + 3 =




h.  f(f(1)) = 

3.  Determine whether each relation is a function.

a.  (1, 4) (2, 6) (3, 6)



b.  (4, 2) (5, -1) (4, -1) (2, 2)


c.  
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d.  x = -3   
e.





f.  










Review Question

What does f(x) mean? That the equation is a function
Discussion
So you always ask:  

When are we ever going to use this?  

How is this used in the real world?

Let’s say that your company makes Jordans and you are in charge of costs/profits.  The following function describes how much it costs to make and ship a pair of shoes:  ($4.50 to make, $1.25 to ship)

C(s) = $4.50s + $1.25s

Your factory made 1100 shoes.  You need to calculate how much that costs your company and ultimately how much profit you are going to make.  Notice how the following would represent this situation.

C(1100) = $4.50(1100) + $1.25(1100)

C(1100)= $4950 + $1375 = $6325

SWBAT find the value of a function within the context of a word problem.

Example 1:  Johnny borrowed $23,000 to buy a car.  He pays $400/month.  The following function describes the amount of money he owes after ‘m’ months.

f(m) = $23,000 – 400m 

a.  How much will he owe after 8 months?

f(m) = $23,000 – 400m 

f(8) = $23,000 – 400(8) = $23,000 - $3,200 = $19,800
b.  How much will he owe after 24 months?

f(m) = $23,000 – 400m 

f(24) = $23,000 – 400(24) = $23,000 - $9600 = $13,400
What did we learn today?

[image: image63]
If f(x) = 3x + 7 and g(x) = x3 – 2x, find each value. 

1.  f(2) =  




2.  f(-3) =  


3.  g(1) =  




4.  g(-2) =  





5.  f(2x + 3) =  




6.  f(2.1) =  

7.  f(g(2)) =  




8.  f(f(2)) =  





9.  f(a2) =  




10.  3f(0) + 2 =  
Determine whether each relation is a function.  Then state the domain and range.
11.  (1, 5) (-1, 6) (3, -1)



12.  (3, 2) (5, -3) (4, -1) (3, 7)


13.   y = 4




14.  y = x3 + 2    
15.





16. 







17.  Shirley’s phone bill is $79.99/month plus $.99/app she downloads.  The following function describes her phone bill each month.

B(a) = $.99a + $79.99

a.  How much is her phone bill if she downloaded 8 apps?

b.  How much is her phone bill if she downloaded 15 apps?

c.  How much is her phone bill if she downloaded 25 apps?





Review Question

What are the three ways to figure out if something is a function?  Definition, Vertical Line Test, f(x)

Discussion
In the past sections, we were given an equation and found the corresponding relation.

y = 3x + 2;  (0, 2)  (1, 5)  (2, 8)

Can we do the opposite?  Can we figure out the equation based on this relation?  Use guess and check
	x
	y

	0
	1

	1
	3

	2
	5

	3
	7


y = 2x + 1 

SWBAT write an equation given a set of points
Example 1:  Let’s take a closer look as to what is going on.
	x
	y

	0
	1

	1
	3

	2
	5

	3
	7


y = __ x + __

There are two blanks that we are looking for in this equation.  The second blank is easy.  It is the value of ‘y’ when ‘x’ is zero.  In other words, it is where the relation “starts”.  Therefore, the second blank is ‘1’. To get the first blank it is the change in ‘y’ over the change in ‘x’.  Notice the ‘y’ values are changing by ‘2’ and the ‘x’ values are changing by ‘1’.  Notice that we are trying to find the relationship between ‘y’ and ‘x’.  So look at the patterns that exist left to right, not up and down.  When ‘y’ goes up ‘2’, ‘x’ goes up ‘1’.  In other words, the first blank is
[image: image65.wmf]1
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.  So, the relation is starting at ‘1’ and increasing by 2/1.  The final equation is y = 2x + 1.

Example 2:  Now this should be easy!
	x
	y

	4
	15

	8
	20

	12
	25


y = __ x + __

There are two blanks that we are looking for in this equation.  The second blank is easy.  It is the value of ‘y’ when ‘x’ is zero.  In other words, it is where the relation “starts”.  Following the pattern, ‘y’ will be ‘10’ when ‘x’ is ‘0’.  Therefore, the second blank is ‘10’.  To get the first blank it is the change in ‘y’ over the change in ‘x’.  Notice the ‘y’ values are changing by ‘5’ and the ‘x’ values are changing by ‘4’.    Notice that we are trying to find the relationship between ‘y’ and ‘x’.  So look at the patterns that exist left to right, not up and down. When ‘y’ goes up ‘5’, ‘x’ goes up ‘4’.   In other words, the first blank is
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.  So, the relation is starting at ‘10’ and increasing by 5/4.  The final equation is 
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Example 3:  Now this should be easy!
	x
	y

	5
	30

	10
	28

	15
	26


y = __ x + __

There are two blanks that we are looking for in this equation.  The second blank is easy.  It is the value of ‘y’ when ‘x’ is zero.  In other words, it is where the relation “starts”.  Following the pattern, ‘y’ will be ‘32’ when ‘x’ is ‘0’.  Therefore, the second blank is ‘32’.  To get the first blank it is the change in ‘y’ over the change in ‘x’.  Notice the ‘y’ values are changing by ‘-2’ and the ‘x’ values are changing by ‘5’.  Notice that we are trying to find the relationship between ‘y’ and ‘x’.  So look at the patterns that exist left to right, not up and down.  When ‘y’ goes down ‘2’, ‘x’ goes up ‘5’.     In other words, the first blank is
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.  So, the relation is starting at ‘32’ and decreasing by -2/5.  The final equation is 
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Example 4:  Hmmm?  What is different about this relation?  Trying to find the ‘0’ will be tricky
	x
	y

	1
	2

	3
	6

	5
	10

	7
	14


y = __ x + __

There are two blanks that we are looking for in this equation.  The second blank is tricky.  It is the value of ‘y’ when ‘x’ is zero.  In other words, it is where the relation “starts”.  Following the pattern, ‘y’ will be ‘-2’ when ‘x’ is ‘-1’.  We want the value of ‘y’ when ‘x’ is zero.  So, we have to split the difference to find the value of ‘y’ when ‘x’ is ‘0’.  Therefore, the second blank is ‘0’.  To get the first blank it is the change in ‘y’ over the change in ‘x’.  Notice the ‘y’ values are changing by ‘4’ and the ‘x’ values are changing by ‘2’.    Notice that we are trying to find the relationship between ‘y’ and ‘x’.  So look at the patterns that exist left to right, not up and down.  When ‘y’ goes up ‘4’, ‘x’ goes up ‘2’.  In other words, the first blank is
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.  So, the relation is starting at ‘0’ and increasing by 4/2.  The final equation is y = 4/2x or y = 2x.

Example 5:  Hmmm? What is different about this relation?  It doesn’t appear that the change in ‘x’ and ‘y’ is consistent/linear.
	x
	y

	1
	5

	3
	9

	4
	11

	10
	23


y = __ x + __

There are two blanks that we are looking for in this equation.  The second blank is tricky.  It is the value of ‘y’ when ‘x’ is zero.  In other words, it is where the relation “starts”.  Following the pattern, ‘y’ will be ‘1’ when ‘x’ is ‘-1’.  We want the value of ‘y’ when ‘x’ is zero.  So, we have to split the difference to find the value of ‘y’ when ‘x’ is ‘0’.  Therefore, the second blank is ‘3’.  To get the first blank it is the change in ‘y’ over the change in ‘x’.  Notice the ‘x’ and ‘y’ values are changing by different amounts.  But they are changing at the same rate.   Notice that we are trying to find the relationship between ‘y’ and ‘x’.  So look at the patterns that exist left to right, not up and down.  This relationship is 4/2, 2/1, and 12/6.  These all represent a 2/1.  In other words, the first blank is 2/1.  The pattern is linear.  Remember back in the beginning of this unit we said:  “The thing that makes a line a line is that it increases or decreases at the same rate.”  So, the relation is starting at ‘3’ and increasing by 2/1.  The final equation is y = 2x + 3.

What did we learn today?


Write an equation to represent the relation.

1.





    2.  (2, -5)
     




                   
                  (4, -1)



	x
	y

	0
	6

	1
	10

	2
	14

	3
	18




                                            (6, 3) 



                                                         (8, 7) 


3.







      4.  (4, 5)


     

                                                           (12, 6)



	x
	y

	5
	22

	10
	18

	15
	14




                                              (20, 7) 



                                                           (28, 8) 


5.
                 6. (4, 3)




                                                        (6, 8)                                                   
	x
	y

	2
	5

	3
	8

	5
	14

	8
	23




                                           (8, 13) 



                                                        (10, 18) 



Write an equation to represent the relation.

1.  





   2.        (2, 5)
   



                
                                    (4, 8)



	x
	y

	0
	18

	1
	13

	2
	8

	3
	3




                                                 (6, 11) 



                                                              (8, 14) 


3. 
                         




                4.         (3, 8)
     

                                                              




          (9, 10)
	x
	y

	3
	12

	6
	7

	9
	2




                                                 (15, 12) 



                                                              (21, 14) 


5.







6.           (5, 12)

 
                


          (4, 9)

                                                        
	x
	y

	3
	5

	4
	8

	6
	14

	9
	23




                                                 (3, 6) 





Review Question

How do we write an equation from a set of points?

Find the starting point by finding ‘y’s’ value when ‘x’ is ‘0’.  Figure out the relationship between the ‘x’s’ and ‘y’s’.  

Discussion

What is different about this relation?  The rate at which the ‘y’ and ‘x’ values are changing isn’t constant/linear.  (3/1, 5/1, 7/1, 9/1)  

What does that tell us about our equation?  It is not linear.
What does that mean about the exponents on the variables on our equation?  They are not ‘1’.
	x
	y

	1
	2

	2
	5

	3
	10

	4
	17

	5
	26


SWBAT identify if a pattern is linear or not

SWBAT write an equation given a set of points
Example 1:  Let’s try to figure out the appropriate equation.  We can use the calculator to help us guess and check.  Just put your guesses into the “y =” screen and check the table.

	x
	y

	1
	2

	2
	5

	3
	10

	4
	17

	5
	26


y = x--- + __

There are two blanks that we are looking for in this equation.  Let’s figure out the first blank.

The first blank is the exponent above the ‘x’.  Since the rate at which the ‘y’ and ‘x’ values are changing isn’t constant the relation isn’t linear.  (3/1, 5/1, 7/1, 9/1)  Therefore, we know that we will need an exponent. Since, they aren’t rising extremely quickly, let’s try x2.  Notice the results when we square each of the ‘x’s’(put y = x2 into the calculator, then look at the table).  They are one away.  Therefore, the second blank is easy.  It has to be  + 1.  So the final equation is x2 + 1.

Example 2:  Let’s try to figure out the appropriate equation.  We can use the calculator to help us guess and check.
	x
	y

	1
	-3

	2
	4

	3
	23

	4
	60


 y = x--- + __

There are two blanks that we are looking for in this equation.  Let’s figure out the first blank.

The first blank is the exponent above the ‘x’.  Since the rate at which the ‘y’ and ‘x’ values are changing isn’t constant the relation isn’t linear.  (7/1, 19/1, 37/1)  Therefore, we know that we will need an exponent. Since, they are rising quickly, let’s try a bigger exponent. Let’s try x3.  Notice the results when we cube each of the ‘x’s’.  (put y = x3 into the calculator, then look at the table)  They are four too high.  Therefore, the second blank is easy.  It has to be – 4.  So the final equation is x3 – 4.

What did we learn today?


[image: image72]
State whether the pattern is linear of not.  Then write an equation to represent the relation.

1.







2.  (3, -5)


     

                                                     (9, -1)



	x
	y

	0
	4

	1
	10

	2
	16

	3
	22




                                        (15, 3) 



                                                     (21, 7) 


3.







4.  (5, 12)
     

                                        (10, 18)



	x
	y

	4
	20

	8
	14

	12
	8




                                        (15, 24) 



                                                     (20, 30) 


5.







6.  (1, 3)

    

                                       (2, 18)



	x
	y

	1
	0

	2
	3

	3
	8

	4
	15




                                       (3, 83) 



                                                    (4, 258) 



Review Question

How do we tell if a relation (set of points) is linear or not?  Whether the rate at which the ‘y’ and ‘x’ values are changing is constant or not.  
Discussion
Let’s summarize.  A linear relationship is one where the relationship between ‘x’ and ‘y’ is constant.  A non-linear relationship is one where this relationship isn’t constant.  Let’s go back to our real life discussion.    A real life linear relationship would be number of classes and number of credits (both increase at the same rate).  

Can someone give me another example of a real life linear relationship?  

Pieces of pizza purchased and cost (unless some have different toppings with different costs)
A real life example of a non-linear relationship would be number of jump shots taken and number of shots made (both don’t increase at the same rate).
Can someone give me another real life example of a non-linear relationship? 

Time working out and calories burned

Do you think more things in real life are linear or non-linear?  Non-linear; life is not perfect
SWBAT identify if a pattern is linear or not

SWBAT write an equation given a set of points
Example 1:  State whether the pattern is linear or not.  Then write an equation to represent the relation.

We can use the calculator to help us guess and check if the equation isn’t linear.  Just put your guesses into the “y =” screen and check the table.

	x
	y

	1
	6

	3
	10

	7
	18

	8
	20


y = __x + __

There are two blanks that we are looking for in this equation.  The second blank is tricky.  It is the value of ‘y’ when ‘x’ is zero.  In other words, it is where the relation “starts”.  Following the pattern, ‘y’ will be ‘2’ when ‘x’ is ‘-1’.  We want the value of ‘y’ when ‘x’ is zero.  So, we have to split the difference to find the value of ‘y’ when ‘x’ is ‘0’.  Therefore, the second blank is ‘4’.  To get the first blank it is the change in ‘y’ over the change in ‘x’.  Notice the ‘x’ and ‘y’ values are changing by different amounts.  But they are changing at the same rate.   Notice that we are trying to find the relationship between ‘y’ and ‘x’.  So look at the patterns that exist left to right, not up and down.  This relationship is 4/2, 8/4, and 2/1.  These all represent a 2/1.  In other words, the first blank is 2/1.  So, the relation is starting at ‘4’ and increasing by 2/1.  The final equation is y = 2x + 4.

Example 2:  State whether the pattern is linear or not.  Then write an equation to represent the relation.

We can use the calculator to help us guess and check if the equation isn’t linear.  Just put your guesses into the “y =” screen and check the table.

	x
	y

	1
	5

	3
	31

	4
	68

	7
	347


y = x---  + __

Since the rate at which the ‘y’ and ‘x’ values are changing isn’t constant the relation isn’t linear.  (26/2, 37/1,279/1)  Therefore, we know that we will need an exponent. The first blank is the exponent above the ‘x’.  Since, they are rising extremely quickly, let’s try x3.  Notice the results when we cube each of the ‘x’s’(put y = x3 into the calculator, then look at the table).  They are four away.  Therefore, the second blank is easy.  It has to be  + 4.  So the final equation is x3 + 4.


State whether the pattern is linear of not.  Then write an equation to represent the relation.

1.
 






2.   (2, 10)       
                                  




  (4, 7)
	x
	y

	0
	4

	1
	6

	2
	8

	3
	10




                                         (6, 4) 



                                                      (8, 1) 


3.







4.  (1, 6)          
  
     

                           (4, 22)



	x
	y

	0
	5

	1
	6

	2
	13

	3
	32




                                        (9, 87) 



                                                     (16, 262) 


5.

 





6.  (2, 8)       
 
     

                          (6, 13)



	x
	y

	1
	0

	2
	15

	3
	80

	4
	255




                                       (10, 18) 



                                                    (14, 23) 


7.

 





8.  (1, -2)       

 
     

                           (2, 61)



	x
	y

	2
	5

	4
	12

	6
	19

	8
	26




                                        (3, 726) 



                                                     (4, 4093) 


9.

 





10.  (1, 11)       

 
     

                           (4, 74)



	x
	y

	1
	0

	2
	2

	3
	6

	4
	12




                                        (9, 739) 



                                                     (10, 1010) 


11.

 





12.  (1, 1)       

 
     

                           (2, 32)



	x
	y

	0
	4

	1
	9

	2
	14

	4
	24




                                        (4, 1024) 



                                                     (5, 3125) 



Review Question
How do we know if an equation is going to be a line based on its points?

The relationship between ‘y’ and ‘x’ is constant.
SWBAT study for the Unit 3 Test
Discussion

How do you study for a test?  The students either flip through their notebooks at home or do not study at all.  So today we are going to study in class.   

How should you study for a test?  The students should start by listing the topics.
What topics are on the test? List them on the board
-  Coordinate System

-  Relations

-  Graphing Lines

-  Functions

-  Writing Equations from Relations
How could you study these topics? Do practice problems;  study the topics that you are weak on
Practice Problems 

Have the students do the following problems.  They can do them on the dry erase boards or as an assignment.  Have students place dry erase boards on the chalk trough.  Have one of the groups explain their solution.
1.  Find the solutions to y = -2x + 3 given a domain of  {-2, 3, 1}.    (-2, 7) (3, -3) (1, 1)
2.  Linear or not? 

a.  2x + 3y = 7

Yes
b.  
[image: image73.wmf]3

1

+

=

x

y



No
c.  
[image: image74.wmf]8

2

=

y



Yes
d.  xy = 10

No
3.  Graph

a.  y = 3x + 2 

(0,2) (1,5)
b.  
[image: image75.wmf]5

3

1

=

+

x

y



(0,5) (3,4)
c.  4x – y = 3

(0,-3) (1,1)
d.  y = -2

(0,-2) (1,-2)
4.  Function or not?

	x
	Y

	1
	1

	2
	2

	3
	3

	4
	4


a.

Yes
b.  


No
c.   

           x = -2
No
5.  f(x) = -3x – 2 

a.  f(3) = -11
b.  3f(2) = -24
c.  f(4) + 1 = -13
6.  Determine whether the following relations are linear or not then write the appropriate equation.  
a.  (3, 2) (6, 7) (9, 12) (12, 17)

y = 5/3x – 3  

b.  (2, 10) (6, 2) (10, -6)  

y = -2x + 14

c.  (0, 5) (1, 6) (2, 13) (3, 32)  

y = x3 + 5
7.  After you do the review problems, pick out one or two topics that you are weak on and find three problems from your notes or homework and do them.

What did we learn today?


[image: image76]
1.  Which ordered pair is not represented in the graph?
a.  (-3, 2)

b.  (-2, 0)

c.  (3, 2)

d.  (-5, 2)

2.  The following relation represents the number of hours worked versus the amount of pay.  Write an equation to show this relation:  (20, 160) (25, 200) (30, 240) (35, 280)

a.  p = 8h 

b.  p = 1/8h 

c.  p = 5h 

d.  p = 1/5h

3.   Which of the following doesn’t show ‘y’ as a function of ‘x’?

a.





b.



c.  





d.  

4.  Which equation represents the following relation:  (0, -3) (1, -1) (2, 1) (3, 3) (4, 5)?

a.  y = x + 2 

b.  y = 2x 

c.  y = 2x – 3 

d.  y = x – 3  

5.  Which graph illustrates the relationship between x and y shown in the table.

	x
	y

	0
	4

	2
	6

	3
	7

	6
	10


    
   a.



b. 


c. 


d. 



6.  The following problem requires a detailed explanation of the solution.  This should include all calculations and explanations.

Give the following relation (2, 4) (-3,  4) (2, 7) (4, -2)

a.  Using the definition of a function, explain why the relation above isn’t a function.

b.  Using the vertical line test, show why the relation above isn’t a function. 

c.  Make up a relation with four points that is a function.

d.  Make up an equation that represents a function.  Show a graph of your equation to prove that it is a function.


[image: image77]
SWBAT do a cumulative review

Discussion

What does cumulative mean?

All of the material up to this point.

Our goal is to remember as much mathematics that we can by the end of the year.  The best way to do this is to take time and review after each unit.  So today we will take time and look back on the first two units.

Does anyone remember what the first three chapters were about?  Let’s figure it out together.

1. Pre-Algebra
2. Solving Linear Equations
3. Functions
Things to Remember:

1.  Reinforce test taking strategies: guess/check, eliminate possibilities, work backwards, and estimating.

2.  Reinforce the importance of retaining information from previous units.

3.  Reinforce connections being made among units.


[image: image78]
1.  
What set of numbers does .25 belong?


a.
Counting
b.
Whole
c.
Integers
d.
Rationals
2.  
2 + 4 = 4 + 2 is an example of what property?


a.
Commutative
b.
Associative
c.
Distributive
d.
Identity

3.
What is the value of   -4 – 8 ?


a.
12
b.
-12
c.
4
d.
14
4.
What is the value of (-2.45)(.31) ?


a.  -.7595
b.
-.75
c.
-.0754
d.
-7.595
5.
What is the value of -29.93 ÷ (-7.3) ?


  a.
-4.1
b.
4.1
c.
.041
d.
.0041
6.
What is the value of  
[image: image79.wmf]8

1

4

1

3

+

 ?

            a.  37/8


b.  25/8


c.  5/8


d.   27/8   
7.
What is the value of 
[image: image80.wmf]8

3

3

1

¸

 ?


  a.
3/24
b.
4/11
c.
1/6
d.
8/9   


8.        42 =
 
  a.   16
b.
8
c.  9
d.  4
9.       
[image: image81.wmf]441

=

            a.  11


b.  21


c. 29


d. 31
10.     
[image: image82.wmf]27

=

           a.  27


b. 9
[image: image83.wmf]3




c. 13.5


d. 3
[image: image84.wmf]3


11.     15 – 8 ÷ 22 ∙ 2 =

         a. 2.8


b. 11


c. 15


d. 7
12.     3(2x – 6) + 4x + 8 =


         a. 6x + 10 


b. 6x + 18

c. 10x – 10

d. 10x + 10

13.     (x + 5) – (5x + 5) =

        a. 6x + 10 


b. 4x + 5

c. -4x


d. -4x + 10
14.    
[image: image85.wmf]3

6

5

=

+

x


       a. -15


b. 15


c. 45


d. 5
15.    -5x + 15 = -15
       a.  6


b. -6


c. Empty Set

d. Reals

16.    4(2x – 3) + 3 = 8x – 9 

       a. 0



b. 48


c. Empty Set

d. Reals
17.    -3(2x – 2)  = -6x + 8




        a. 2


b. 1


c. Empty Set

d. Reals

18.    Solve for x:   bx + y  = 8     

        a. 
[image: image86.wmf]b

y

-

8




b. 8 + y 

c. 
[image: image87.wmf]x

y

+

8

 

d. 8 – y – b  

19.    Solve y = 3x – 4; given a domain of {-2, 0, 4}.
a. (-2, -10) (0, -4) (4, 8)
b. (-2, 10) (0, 4) (4, 8)    c. (-2, -10) (0, -4) (4, 0)
d. (-10, -2) (4, 1) (1, 3)

20.    Solve y = -x + 4; given a domain of {-2, 0, 5}. 

a. (-2, 2) (0, 4) (5, 5)
b. (-2, 6) (0, 4) (5, -1)
c. (-2, 2) (0, -4) (5, 9)
d. (-2, 1) (0, 3) (5, 4) 

21.   Which point is a solution to the following equation:  y = 4x + 1 ?  

        a. 
(2, -1)


b. (0, 5)


c. (9, 2)


d. (1, 5)
22.    Which equation is not a linear equation?

        a. 2x2 + 3y = 5

b. x + y = 5 

c. x = 2


d. y = 1/3x + 2
23.     y = -2x – 4 
        a.



b. 


c. 


d. 



24.     x = 3

        a.



b. 


c. 


d. 



25.    Which of the following is a function?

        a. (1,4) (2,5) (3,6) (1,-5)
b. (1,4) (2,5) (3,6) (2,3)
c. (1,4) (2,5) (3, 6) 
d. (1,2) (2,3) (1,4)
26.    Which of the following is a function?


        a.



b. 


c. 


d. 



27.    If f(x) = 3x + 5, what is the value of f(-3)? 

        a. 4


b. 14


c. -4


d. -3
28.    If f(x) = -2x + 3 and g(x) = 4x, what is the value of g[f(2)] ?
        a.
-4


b. 4


c. -13


d. 11 

29.    Write an equation for the following relation: (2, 10) (6, 8) (10, 6)


        

        a. y = -2x


b. y = 4x + 12

c. y = -1/2x + 11
d. y = 2x – 11 


30.    Write an equation for the following relation: (1, 2) (2, 10) (3, 30) (4, 68)

        a. y = x2 + x

b. y = x2 + 1

c. y = x4 + 2

d. y = x3 + x 
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