Fall 2006
Math 1630
Notes


Notes 20
October 20, 2006

Given two lines, they may have:

· No points in common, in which case they are parallel lines;

· Exactly one point in common, in which case they are intersecting lines; or

· Two points in common, in which case they are the same line, or coincident lines.

Graphically,

[image: image1.png];;;;;;;;;;;;;;;;;;;;




We can see from these pictures that parallel lines have the same slope but different intercepts; coincident lines have the same slope and the same intercepts; but intersecting lines have different slopes (and either the same or different intercepts).
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 AUTONUM  \* Arabic   Example:  Find the equation of the line through the point 
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The line we're looking for is parallel to 
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, so it has the same slope.  To find the slope of the line we're looking for, then, we find the slope of the given line.  The easiest way to do this is put it into slope-intercept form by solving for 
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:
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The slope of the given line is the coefficient of 
[image: image8.wmf]x

, 3.  This is also the slope of the line we're looking for.  Now we can use the point-slope formula to find the equation of the line we want:
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We can check to see that the point 
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 does indeed lie on this line, and we can see that it’s parallel to the given line, since the two have the same slope.

We can also graph both lines on the calculator to see their relationship.

· Press [Y=] to go to the function screen.

· For Y1 enter 3X-6.

· For Y2 enter 3X+2.

· Press [Zoom] and [6] to graph the lines.

The lines do indeed appear to be parallel.

 AUTONUM  \* Arabic   Problem:  Find the equation of the line through the point 
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.  Graph the lines on the calculator to confirm that they are parallel.
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.  Graph the lines on the calculator to confirm that they are parallel.

Intersecting lines have different slopes.  There’s a special case when the slopes of two lines are negative reciprocals of one another, for example 
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.  Lines with negative reciprocal slopes intersect in a right angle, and are called perpendicular lines.
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Just as before, we first find the slope of the given line by solving for 
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:
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The slope of the given line is 
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, so the slope of the perpendicular line is 
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 (change the sign and flip the fraction).  Now we can find the equation of the perpendicular line with the point-slope formula:
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Let’s check the result by graphing the two lines on the calculator:

· Press [Y=] to go to the function screen.

· For Y1 enter –(5/2)X+6.  Be sure you use the [(-)] unary minus key, and not the [-] binary minus.

· For Y2 enter the second equation but solve it for 
[image: image24.wmf]y

 first:  (11+2X)/5.

· Now press [Zoom] and [6] to graph the lines

Do they look like they meet at a right angle?  No, they don’t.  The reason is that the screen is wider than it is high, so it stretches the graphs horizontally.

· Press [Zoom] and [5].

With “square pixels”, they now look like perpendicular lines.
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.  Graph the two lines on the calculator, showing that they are indeed perpendicular.

 AUTONUM  \* Arabic   Problem:  Find the equation of the line through the point 
[image: image27.wmf])

3

,

3

(

-

 and perpendicular to the line 
[image: image28.wmf]8

3

=

-

y

x

.  Graph the two lines on the calculator, showing that they are indeed perpendicular.

 AUTONUM  \* Arabic   Example:  Find the equation, in standard form, of the line through the point 
[image: image29.wmf])

3

,

11

(

-

 and perpendicular to the line 
[image: image30.wmf]11

7

2

=

+

y

x

.

Find the slope of the given line by solving for 
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The slope of the desired line, then, is 
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.  We use this in the point-slope formula:
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Or 
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Exercises

 AUTONUM  \* Arabic    Find the equation, in slope-intercept form, of the line through the point 
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