Math 109   Class 9     9/20/07
Equations of Lines

The most elementary graphs we study are straight lines.  They represent first degree equations.  We will study some of their properties and their equations.
The slope of a non-vertical straight line is a measurement of the “steepness” of the line, how fast it increases or decreases.  We are able to define this measurement since the change is constant over the whole line.

Slope Demo
Suppose a straight line goes through the two points (x1,y1) and  (x2,y2) where  x1(x2.  

the change in x  [called (x]  is x2-x1
the change in y  [called (y]  is y2-y1

slope is the change in y divided by the change in x
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Suppose a line goes through the points (1,6) and (3,2),

find the slope.  x1 = 1   y1 = 6   x2 = 3   y2 = 2   
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Questions.   What is the slope of a horizontal line?

                     What is the slope of a vertical line?

Slope-Intercept Form 
There is a very use form of an equation of a straight line that uses two important characteristics of the line, its slope and its y-intercept.

Suppose a line has a slope of m and a y-intercept b then the equation of the line is   y = mx + b.  This is called the slope-intercept form of the line.

Why does it work?
If  x = 0  then the corresponding y value is b because 

the y-intercept is just y value when x = 0.  So (0,b) is 

a point on the graph.   

Recall   the slope = [image: image5.wmf]1
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.  This is true for any points on the line.  
Now use the points (0,b) and (x,y) for the (x1,y1) and  (x2,y2) in the slope formula.  You get
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multiply both sides by x and you get

mx = y-b  and solve for y and get y = mx + b.

What is the equation of the line with slope -3 and 
y-intercept 7.?

y = -3x + 7

What is the equation of a horizontal line with y-intercept -5?
Its slope is 0 and intercept is -5 so  y=0x+(-5) or y = -5.

Find the slope intercept form of 4y-3x=8
(we solve for y)

4y = 3x+8

y = 3x/4 +8/4
y = (3/4) x + 2.    So the slope is ¾ and the y-intercept is 2.

Parallel and Perpendicular Lines
Key facts:

1.  Two non-vertical lines are parallel if and only if they have the same slope.

y=3x+2  is parallel to y = 3x - 7

2.  Two non-vertical lines are perpendicular [right-angles to each other] if and only if the product of their slope is -1.

y = 5x +2   is perpendicular to y = (-1/5)x+2 since

           5(-1/5) = -1

Point-Slope Form

Suppose you know the slope m of a line and one point (x1,y1) on it. You can use this to find the line follows:

Using (x,y) as the other point we get

m = 
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Multiplying both sides by x-x1 get the following:

y-y1 = m(x-x1)    This is called the point-slope form.

Example:  Suppose a line has slope -2 and goes through the point (4,1).  Then m = -2  and (x1,y1) is (4,1) so the equation of the line is   y-1 = -2(x-4)  or

We could change this to the slope-intercept form as follows

   y-1 = -2(x-4)   = -2x + 8 

so y = -2x + 9  and the slope is -2 and y-intercept is 9.

Suppose you are given two points and are asked to find the equation of the line.  First use the two points to find the slope, then use point-slope form with the slope you calculated and either one of the points to get the equation.
Example:  A line goes through (1,-2) and (2,3).  What is its equations.

m= (3-(-2))/(2-1) = 5/1 =5.

y-(-2) = 5(x-1)

y+2 = 5x – 5

y = 5x - 7  is the equation of the line.

[note:  y-3 = 5(x-2)  get the same line but uses the other point.]

Vertical Lines
Vertical lines have the form x=k.

Graph x=6 on board.  Can you use the graphing calculator
to do it?
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