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A.
The slope-intercept form

All linear functions can be written in the form



[image: image1.wmf]b

ax

x

f

+

=

)

(


where 
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 are real numbers.  This is called the slope-intercept form of the line, because 
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-intercept, the value of 
[image: image7.wmf]y

 where the graph of the line crosses the 
[image: image8.wmf]y

-intercept (and so 
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All linear functions also have the unique property that the average rate of change is the same, no matter where we measure it, and is equal to the slope.  So the slope of a line is equal to the average rate of change between any two points on that line.

This gives us a geometrical interpretation of the average rate of change of a function, linear or nonlinear:  the average rate of change of a function between two points is the slope of the line through those two points.  Thus,
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the average rate of change of this function  between the points (-6,-4) and (5,3) is the slope of the line through them:
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This is a very important concept, fundamental to calculus.  But this is not a calculus class, or even a pre-calculus class.

Let’s repeat what we said earlier:  All linear functions can be written in the slope-intercept form
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where 
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 are real numbers.  
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, the coefficient of 
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, is the slope of the line, and 
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 is the 
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-intercept, the value of 
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 where the graph of the line crosses the 
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-intercept.

I say, can be written in that form.  Linear functions may be written in many ways.  But the slope-intercept form is particularly useful, because we can just read the slope from the equation.

 AUTONUM  \* Arabic  
Example:
Write 
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 in slope-intercept form, and determine the slope and the 
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-intercept.

To put a linear function is slope-intercept form, we just solve for 
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:
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So the slope is 
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 and the 
[image: image25.wmf]y

-intercept is 
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Note that the slope is 
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 AUTONUM  \* Arabic  
Problem:
Write 
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 in slope-intercept form, and determine the slope and the 
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-intercept.

 AUTONUM  \* Arabic  
Problem:
Write 
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 in slope-intercept form, and determine the slope and the 
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-intercept.

The slope measures how 
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 changes as 
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 changes.  If the slope is positive, then 
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 increases as 
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 increases; if the slope is negative, then 
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 decreases as 
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 increases.  Thus,
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positive slope - 
[image: image40.wmf]y

 increases as 
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 increases
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negative slope - 
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 decreases as 
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 increases

 AUTONUM  \* Arabic  
Example:
Given these sketches,
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which could be the graphs of:
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The first function has a negative slope.  Which of the sketches have negative slopes?  C and D.  It has a negative 
[image: image47.wmf]y

-intercept.  Which of C and D has a negative 
[image: image48.wmf]y

-intercept?  D.  So the answer is D.

The second function has a positive slope and a positive 
[image: image49.wmf]y

-intercept, so the answer must be B.

 AUTONUM  \* Arabic  
Problem:
Given the sketches above, which could be the graphs of:
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 AUTONUM  \* Arabic  
Problem:
Given the sketches above, which could be the graphs of:
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We should be able to answer questions of this sort without writing anything down.  We should certainly be able to answer them without a calculator.

B.
Sketching lines

 AUTONUM  \* Arabic  
Example:
Find the slope and the 
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-intercept of 
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 and sketch the graph of the line.

The slope is 4 and the 
[image: image54.wmf]y

-intercept is -3; a positive slope and negative 
[image: image55.wmf]y

-intercept is like sketch A above:
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 AUTONUM  \* Arabic  
Problem:
Find the slope and the 
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-intercept of 
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 and sketch the graph of the line.
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Problem:
Find the slope and the 
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-intercept of 
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 and sketch the graph of the line.
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Example:
Find the slope and the 
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-intercept of 
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 and sketch the graph of the line.

We must first write the function in slope-intercept form by solving for 
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:
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Now we have a slope of 3 and a 
[image: image65.wmf]y

-intercept of 7, both positive, so the sketch looks like B above:
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 AUTONUM  \* Arabic  
Problem:
Find the slope and the 
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-intercept of 
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 and sketch the graph of the line.
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Problem:
Find the slope and the 
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-intercept of 
[image: image70.wmf]1

)

2

(

3

4

=

+

-

-

y

x

 and sketch the graph of the line.

Exercises

 AUTONUM  \* Arabic  
Write in slope-intercept form, and determine the slope and the 
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-intercept:
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 AUTONUM  \* Arabic  
Find the slope and the 
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-intercept and sketch the graph:
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Find the slope and the 
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-intercept and sketch the graph:
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