Unit 4
Linear Relations

· Any straight line can be written as an equation

· When you see a straight line, it is actually millions and millions of tiny little dots in a pattern

Imagine a pattern of chairs at a table

	Tables
	Chairs

	0
	2

	1
	4

	2
	6

	3
	8

	4
	10


· By looking at the pattern like this, we get everything we need to write out the equation
· There are only TWO things you need to write a linear relation (that means an equation)

1) How much the pattern is going up by

EX. The chairs are going up by 2 each time

2) The ZERO VALUE

EX. The zero value is 2
Equation: y = (Going up by) x + (Zero value)

Chairs 
= (2) tables + (2)

C

= 2 t + 2
Note: “Y” is always the thing on the right hand side of the table of values.
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	Arm length
	Squares

	0
	1

	1
	5

	2
	9

	3
	13


1) Going up by:  +4

2) ZERO VALUE:
 +1

Equation:
S = 4 a + 1

	J
	C

	0
	3

	1
	8

	2
	13

	3
	18


Going up by: 
+5
Zero Value:
+3

Equation:
C = 5 J + 3

Question: What would C be if 
J = 7?




C = 5 J + 3




C = 5 (7) + 3




C = (35) + 3




C = 38

Sometimes, patterns can decrease

	T
	H

	0
	21

	1
	15

	2
	9

	3
	3


Going up by: 
- 6

Zero Value:
+21

Equation:
H = -6 T + 21

Question: What will H be when
T = 7?




H = -6 T + 21




H = -6 (7) + 21




H = (-42) + 21




H = -21

Question: What will T be when 
H = 33?


H = -6 T + 21


(33) = -6 T + 21

Solve for T



33 - 21

=
-6 T + 21 -21



33 – 21

=
-6 T



12


= 
-6 T


Divide



12


=
-6 T 



-6



-6

12


=
 T 



-6







-2


=
T

Mitchell goes to Walmart. He buys some DVDs. DVDs are $5 each. On his way out, he grabs a bag of Doritos that costs $2.

	D
	C

	0
	2

	1
	7

	2
	12

	3
	17


How much would it cost if he bought 74 DVDs?

Equation:
C = 5 D + 2





C = 5 (74) + 2





C = 370 + 2





C = 372

What if the left side of the table DOESN’T go up by 1?

	X
	Y

	0
	2

	2
	10

	4
	18

	6
	26


Left side going up by +2

Right side going up by +8

Going up by: 
+8/+2
(divide by the pattern on the left)




= +4

Zero Value: 
+2

Equation:
Y = 4 X + 2

Graphing Linear Relations

· Graphing a linear relation is much easier than it looks

EX. 
Y = 4 X + 2

Step 1) Draw your graph

Step 2) Put a dot on your zero value

· Dot goes on the up and down line (y-axis)

Step 3) write your Going Up By as a fraction




4
=
4/1


GO UP 4


GO OVER 1

Step 4) draw a dot at that new point

Step 5) connect the dots?
Problem: Graph Y = 3X – 2

Problem: Graph Y = ¾ X – 1

Problem: Graph Y = - ¾ X – 1

What if the number in front of X is negative?


EX. Y = - ¾ X – 1

· All this means is that you go down and over instead of up and over

EX. – ¾  means DOWN 3, OVER 4

HINTS


Positive Graphs ALWAYS go UP


Negative Graphs ALWAYS go DOWN

The slant of a linear graph is called the SLOPE


Slope 
= 
Rise





Run

· That’s a fancy way of saying UP and OVER

Special Graphs

· There are TWO special graphs

1)      Y = b 


(horizontal line)
EX.
Y = 3

· Put a dot at 3

· Draw a line straight across
2)      X = a


(vertical line)
EX.
X = 3

· Put a dot at 3 on the x-axis

· Draw a line straight up and down

Matching Graphs and Equations
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Y = - 5/2 X + 1


Y = 5/2 X – 1

Y = 1/3 X – 5



Y = - 1/3 X + 5

Do I connect the dots?

· It depends on the question

· Usually, you DO connect the dots

· Word problems are a little trickier

· ONLY connect the dots if you can have ANY number

Continuous

· All numbers are included, even decimals

CONNECT THE DOTS

Discrete

· NOT all numbers are included

DO NOT CONNECT THE DOTS

Another Way of Writing a Linear Equation

· Most of the time, linear equations are written in the form

y = 3 x + 2

· There is another way to write it, however, where both letters are on the same side

· To do this, we use the rules for solving an equation to move a letter

y = 3 x + 2 



move the 3 x

y – 3x = 3 x – 3x 
+ 2

y – 3x =


+ 2

y – 3x = 2

-3x + y = 2

· It is the EXACT same equation and makes the exact same graph

Problem: 
convert each of the following to the other type of equation

a)  
y = 4 x – 3

b)  
y = -2 x + 5

c)  
y = -2/3 x + 1
Can you reverse the process?

Problem: 
convert 
4 x – 2 y = 8
into the other type of equation

Interpolation and Extrapolation

Interpolation: using a pattern to find values BETWEEN the given values of a table

Find the missing numbers in this pattern:


5, 10, 15, __, 25, 30, __, 40

We are naturally good at finding patterns in numbers

When we are working with a linear relation, we can find values between the numbers in our table by looking at our graph

Problem: Graph the following table

	x
	y

	0
	10

	2
	16

	4
	22

	6
	28

	8
	34


What would the value be for x = 5?

Step 1) draw a line straight from the value given

Step 2) from the point where that line touches the 

graph, draw a straight line to the other axis


Step 3) read your answer


When x = 5, y = 25

What would the value be when 
x = 7?









X = 3.5?









X = 9?

You may notice that this number is higher than your table

· You may have to extend your graph sometimes to account for extra values

Finding values beyond our table is called Extrapolation
· it follows the exact same system as Interpolation

This works for both values on the graph




What is the value of x when y = 30?

p. 196, questions 4-7 

