8.1 The General Equation of a Line 
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The general equation of a line is 
[image: image2.wmf]c

by

ax

=

+

.  Equations of this form are easiest to graph by determining the x and y intercepts.
To determine the x-intercept, set 
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and solve for x.  To determine the y-intercept, set 
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 and solve for y.

To convert from the form 
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 to the slope-y-intercept form 
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, rearrange the equation to isolate y.
EXAMPLE 1


Graph lines below.
a) 
[image: image7.wmf]30

10

5

-

=

+

y

x


b) 
[image: image8.wmf]48

6

4

=

-

y

x



c) 

[image: image9.wmf]12

3

=

+

-

y

x



d) 

[image: image10.wmf]7

14

28

-

=

-

y

x


EXAMPLE 2


Convert the following equations to the slope-y-intercept form and then state the values of m and b.
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EXAMPLE 3


Wendy has $100 to spend on subs for her party.  An assorted sub costs $5 and a turkey club costs $10.  

a) Model this scenario with an algebraic equation.

b) Graph the equation.

c) Use the equation to determine 3 combinations of subs that Wendy could buy.

8.2 The standard form of a line
The standard form of the equation of a line is 
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, where A, B, and C are integers, A and B are not both zero, and A is positive.  The standard form of a linear equation can be converted to the slope-y-intercept form by isolating y.  

Equations in standard form are graphed using intercepts.

EXAMPLE 1


Graph lines below.
c) 
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EXAMPLE 2
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EXAMPLE 3


Salazar is asked to graph the linear relation represented by 
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.  What is the y-intercept of this line?

8.3 horizontal and vertical lines
Horizontal lines are parallel to the x-axis.  They have a slope of zero and a y-intercept of b.  The equation of a horizontal line is in the form 
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Vertical lines are parallel to the y-axis.  They have an undefined slope and an x-intercept of a.  The equation of a vertical line is in the form 
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x-intercept (a) – coordinate of a point where the line crosses the x-axis (
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EXAMPLE 1


Graph the lines below.
e) 
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EXAMPLE 2


Determine the equation of each of the lines below:

	a) 
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8.4 ParaLLEL and Perpendicular Lines
Parallel lines have the same slope.  Perpendicular lines have slopes that are negative reciprocals.

EXAMPLE 1


Are the lines with the given slopes parallel, perpendicular, or neither?
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[image: image27.wmf]6

1

-

=

m

, 
[image: image28.wmf]6

1

2

=

m


h) 
[image: image29.wmf]4

1

1

=

m

, 
[image: image30.wmf]25

.

0

2

-

=

m



c)   
[image: image31.wmf]3

1

-

=

m

, 
[image: image32.wmf]5

15

2

-

=

m


EXAMPLE 2


Determine whether the following lines are parallel, perpendicular, or neither?
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b) 
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EXAMPLE 3


Points A and B are on one line and points C and D are on another line.  Determine whether the lines are parallel, perpendicular, or neither.
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EXAMPLE 4


Find the equation of a line that is parallel to 
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 and has a y-intercept of 
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EXAMPLE 5


Find the equation of a line that is parallel to 
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 and has an x-intercept of 
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EXAMPLE 6



Find the equation of a line that is perpendicular to 
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EXAMPLE 7


Find the equation of a line that is perpendicular to 
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 and has the same y-intercept as
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EXAMPLE 8


Find the equation of a line that is perpendicular to 
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 and has the same x-intercept as
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EXAMPLE 9


Determine the value of the unknown coordinate that would make line segment AB parallel to line segment CD.  
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8.5 solving linear systems by graphing 
A linear system is a set of two or more linear equations that are considered at the same time.  The solution to a linear system is the point of intersection.  If found correctly, the coordinates of the point will satisfy both equations (L.S. = R.S. for both equations). 

EXAMPLE 1


Determine the point of intersection for each linear system.
	a) 
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EXAMPLE 2


For each case, determine whether the given point is a solution of the linear system.

c) 
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EXAMPLE 3


Solve the following linear systems by graphing.
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EXAMPLE 4


Home Depot rents floor sanders for $10 per day plus $30 for the sand paper.  Rona’s rents the same floor sander for $15 per day plus $20 for the sand paper.  

a) Write equations to represent how much each store charges to rent a floor sander.

b) Graph both equations on the same set of axes.

c) Determine the point of intersection and interpret its meaning.

d) Which store should you rent the floor sander from if you plan on using it for 3 days?

EXAMPLE 5


The cost to hold a New Year’s Eve bash is $25 per person plus $150 for the hall rental.  The cover charge at the door is $35 per person.    

a) Write equations to represent cost to hold the bash and the revenue from the cover charge.

b) Graph both equations on the same set of axes.

c) How many people need to attend the New Year’s Eve bash in order to break even?

8.6 Linear and non-Linear Relations

A graph represents a linear relation if it is a straight line.  A graph represents a nonlinear relation if it is not a straight line.

A table of values represents a linear relation if the first differences are the same.  A table of values represents a nonlinear relation if the first differences are not the same.

An equation represents a linear relation if it is a first degree equation.  An equation represents a nonlinear relation if it is not a first degree equation.

first differences: differences between consecutive y-values in tables of values with evenly spaced x-values

EXAMPLE 1


State whether the following graphs represent linear or nonlinear relations.

	a) 
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EXAMPLE 2


Calculate the first differences.  Then state whether the following tables represent linear or nonlinear relations.
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EXAMPLE 3


State whether the following equations represent linear or nonlinear relations.

.
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