MYP / Honors Geometry Linear Functions
Reteaching Big Idea 1:  Linear Story via Anchor-Rule-Walk
A.  A linear function is characterized by repeated addition.  Look at the table below:
	x
	 (
Notice: “3” is added to each y-value to get the next y-value:  “Add 3” is the 
rule
 for this table.
)y

	0
	 (
+3
)5

	1
	 (
+3
)8

	2
	 (
+3
)11

	3
	14



If the table is perfect but the rule is not obvious as it is in the table above, we could write a “rule generator” to find the rule.
	x
	 (
The rule generator starts anywhere in the y column:  for example, 
25.7+R = 27.2
To solve for R subtract 25.7 from both sides of the equation.  R is 1.5, so “Add 1.5” is the 
rule
 for this table.  Double check your rule by 
by
 repeatedly adding 1.5 and making sure your answers match the values in the table.
)y

	0
	 (
+R
)25.7

	1
	 (
+R
)27.2

	2
	 (
+R
)28.7

	3
	30.2





B. If we have a perfect table and start counting from the y-intercept, the number of times the rule has been used is the same as the x value in the table.  For example,
	x
	y
	

	0
	25.7
	     y-intercept   25.7 =                  25.7 + 1.5(0)  check this one on your calculator… does it really work? 

	1
	27.2
	27.2 = 25.7 + 1.5 =                        25.7 + 1.5(1)    Multiplier (1) matches x value (1)

	2
	28.7
	28.7 = 25.7 + 1.5 + 1.5=               25.7 + 1.5(2)    Multiplier (2) matches x value (2)

	3
	30.2
	43.2 = 25.7 + 1.5 + 1.5 + 1.5 =    25.7 + 1.5(3)   Multiplier (3) matches x value (3)

	
	
	

	10
	
	Following the pattern, we know the 10th value would be 25.7 + 1.5(10) = 40.7

	X
	
	Following the pattern, we know the xth value would be 25.7+15(x) …we have an equation!


 To summarize, if we have a perfect table, we can write the equation by starting at the y-intercept (anchor) and adding our rule “x” times.

C.  If we have a practically perfect table, (x’s increasing by one but no y-intercept visible), we can find our rule as in part A above, walk back to zero in the table by dividing (why?), and then write the equation as described in part B.  For example,
 (
We can walk 
back
 to zero in the table by repeatedly subtracting 4.
Now we know the equation is
Check your equation using the table feature of your calculator.
) (
x
y
0
-76
1
-72
2
-68
3
-64
4
-60
5
-56
6
-52
)
	x
	y

	
	

	
	

	
	

	3
	 (
+4
)-64

	4
	 (
+4
)-60

	5
	 (
+4
)-56

	6
	-52



			
D. What if our table starts at such a big number that we don’t want to spend the time it would take to walk back to zero in the table?  For example,
	x
	 (
After finding the rule using a rule generator
931 + R = 916
           R = -15
we
 can walk back to zero in the equation starting from anywhere in the table!  If we want to start at (2010, 931), we have already added -15   2010 times to get to 931, so we subtract those out in our walk.  We ANCHOR our equation at 931, use the RULE (add       -15), and WALK back to zero in our parentheses.  It looks like this:
y = 931 - 15(x-2010)
We can type this equation into our 
grapher
, and check our work by starting a table at 2010 and counting in the table by ones.  Try it!
)y

	2010
	931

	2011
	916

	2012
	901

	2013
	886









E.  Lastly, what if we don’t have a perfect table?  Finding the rule is a little trickier, but then writing the equation uses the same process.  For example, look at the table below.
	x
	 (
The rule generator still starts anywhere in the y column.  However, since the x values are increasing by more than one, we have to find out how many times the rule is being used.  For example, to get from the y value of -5 to the y value of -3, we must use our rule 6 times because there are 6 “steps” to get from the x-value of 6 to the x-value of 12.  The rule generator becomes:
-5 + 
6
R = -3
If you then add 5 to both sides of the equation and divide both sides of the equation by 6, you’ll find out that R 
= 
.  Now we can use Anchor-Rule-Walk as in the previous examples.  One possible equation would be:
Y = -5 + 
 (x – 6)
You can still check your work by entering your equation into your graph
ing calculator
 and checking via the table.
)y

	6
	-5

	12
	-3

	27
	2


 (
x
y
6
-5
7
8
9
10
11
12
-3
)
 


For the following tables: a) predict the next value and b) write the equation of the line using Anchor Rule Walk.
 (
x
y
3
12
5
24
7
36
9
48
11
60
12
) (
x
y
0
1
2
3
12
4
5
24
6
7
36
8
9
48
10
11
60
12
) (
x
y
-1
11
0
13
1
17
2
21
3
25
4
)1) 							2)			









 (
x
f(x)
-1
3
0
1
10
2
3
17
4
5
24
6
7
31
8
) (
X
f(x)
-6
20
-5
-4
-3
35
-2
-1
0
50
1
2
3
4
70
5
6
7
8
9
10
100
11
)
 (
x
f(x)
-1
3
1
10
3
17
5
24
7
31
) (
x
f(x)
-6
20
-3
35
0
50
4
70
10
100
11
)3)							4)



 (
x
g(x)
7
25
11
41
17
65
22
85
23
) (
x
y
-6
35
-4
25
-2
15
0
5
)5)							6)				











 (
x
f(x)
-14
15
-10
3
-7
-6
-4
-15
0
) (
x
y
8
-8.5
11
13
13
-16
18
-23.5
19
)7)							8)







Line of Fit
1.  (
Calculator instructions:
Turn on the stat plots and enter the given data into L1 and L2 using the “Stat” button.
Select your window
Write the equation for your line into the “Y=” 
Graph and see if it is a good fit.
)Plot the given set of data points
2. Look for the general trend of the data
3. Draw a line of fit for the given data
4. Select two points on the line drawn (Not necessarily from the table)
5. Write an equation for the line you drew.
6. *****Check your line of fit in the calculator

[image: ]Example
	Total fat
	Calories

	43
	620

	21
	360

	32
	580

	24
	450

	28
	440

	12
	312

	14
	270

	25
	340

	
	

	
	

	
	

	
	

	
	

	
	

	
	



a. If a sandwich has 60 grams of fat how many calories will it have?



b. If a sandwich has 100 calories, how many grams of fat will it have?

Now try again!



The table below shows the price a store charges for different amounts of honey.  The price includes the cost of the honey and the cost of the container. All containers cost the same amount, regardless of size.
	Amount of Honey (in ounces)
	Price
 (in dollars)

	8
	1.97

	10
	2.1

	12
	2.33

	17
	2.81

	24
	3.41

	27
	3.66


[image: ]	









1. Create a scatter plot using the information in the table.
2. Write an equation that can be used to find the price of any size jar of honey.  


3. What is the cost of an empty container? 




4. What is the cost of each additional ounce of honey? 



5. Determine the whole number of ounces of honey that could be purchased with $10.  



Midpoint – find the average of the x – values and the average of the y – values
 (
Find the midpoint of the following sets of points:
(-5,14) and (7,-8)
(23,-8) and (15,3)
(0,19) and  (12,-10)
)
Example:
	(3,12) and (16, 35)









Parallel lines – 
· equations that have the same slope but different start values
· the solution, when solved algebraically, it is a false statement
· graphically, the two equations will never intersect
 (
Put this into y= 
A+Rx
 format!
)
 (
 -64
) (
 
)Example:
 (
 
) (
 
)			   And     

 (
The slopes are the same.
)


NOW YOU TRY
1. Write an equation that is parallel to  using  the coordinate point (32,-45)


2. Write an equation that is parallel to  using the coordinate point (-27,56)


3. Write an equation that is parallel to  using the coordinate point (-1,2.5)

4. Write an equation that is parallel to  using the coordinate point (81,-62)



Perpendicular lines – 
· the slopes of the equations are opposite reciprocals
· the product of the two slopes is -1
· graphically the perpendicular lines form a right angle 
 (
Slopes are
 opposite reciprocals
)		

 (
 
) (
 
)Example:
 (
 
)
			      And 
NOW YOU TRY
1. Write an equation that is perpendicular to  using  the coordinate point (32,-45)


2. Write an equation that is perpendicular to  using the coordinate point (-27,56)


3. Write an equation that is perpendicular to  using the coordinate point (-1,2.5)

4. Write an equation that is perpendicular to  using the coordinate point (81,-62)


Perpendicular Bisector – (an equation of a line that intersects perpendicularly to the original line at the midpoint)
· Calculate the midpoint of the original line
· Calculate the Slope of the original line
· Give the perpendicular slope to the original line
· Write the equation of the line using the Perpendicular slope and the coordinate of the midpoint
NOW YOU TRY
1. 


Find the perpendicular bisector of the segment  whose endpoints are  and.


2. 
Find the perpendicular bisector of the segment  whose endpoints are (5,3) and (7,11).
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