Section 8.2 – Cartesian Equation of a Line in R²

	The Cartesian Equation of a line has the form Ax + By + C = 0.


Suppose a line goes through the points 
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.  By extension, then
	if the direction vector of a line is 
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Example 1:  Determine the vector and parametric equations of the line 
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Solution:

Example 2: Determine the Cartesian form and slope y-intercept form of the line with equation  
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Solution:

Example: 

Determine the Cartesian form of the line 
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Solution:
Normal Axis

The normal axis to a line is the only line that can be drawn from the origin perpendicular to the given line.


Suppose 
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is a direction vector of the normal axis for a line passing through 
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 are known values.  Suppose further that we let 
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be a general point on the line, other than 
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We know that 
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is a direction vector of the line.  Therefore, 
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letting 
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	if a direction vector for the normal axis of a line at a certain point is 
[image: image22.wmf])

,

(

B

A

 , then the Cartesian equation of the line is 
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More Work with Normals

If two lines are parallel, then their normals are parallel and thus are scalar multiples of each other.  

If two lines are perpendicular, then their normals are perpendicular and thus the dot product of the two normals is zero.

Example:
Determine the Cartesian equation of a line passing through 
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Solution:
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is usually the direction vector and 
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Example:
For each of the following pairs of lines, determine if the lines are parallel, perpendicular, or neither

a)
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b)
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Solution:
Example:
Determine the acute angle at the point of intersection of the lines



[image: image33.wmf])

3

,

8

(

)

1

,

9

(

)

,

(

:

1

t

y

x

L

+

=

          and          
[image: image34.wmf])

1

,

2

(

)

2

,

5

(

)

,

(

:

2

-

+

-

=

u

y

x

L


Solution:
Executive Summary: Types of Equations of Lines in R² that we have learned so far

	Name 
	Example

	Cartesian equation
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	slope y intercept form
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	Vector equation
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	Parametric equation
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