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 TOPIC #21
6
Math 082 & 083 Combined
LINES

MATH 082

Slope of a Line
Different lines can have different amounts of slant (or tilt.)  The measure of the amount of slantedness of a line is called the

        of that line.

	

	The measure of the slope of a road is important to those who drive on the road.  In the diagram to the left, the road rises 15 feet for every 100 horizontal feet moved right.


Thus, we say that the slope of the road is                            .



Def.:  The slope of a line, if defined, is a number which is a measurement of how steep (or slanted) that the line is.
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This line has _____________ slope, since, as you read from left to right (as you read a sentence in English), the line slants upwards.

Or think of it like this:  moving from left to right, you’d have to push a ball upwards, so we say that the slope of this line is _____________ .
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This line has _____________ slope, since, as you read from left to right (as you read a sentence in English), the line slants downwards.

Or think of it like this:  moving from left to right, a ball would roll downwards, so we say that the slope of this line is _____________ .
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The slope of this ________________ line is _____, since, as you read from left to right, the line does not slant upwards or downwards.

Or think of it like this:  a ball sitting on this line would not roll, so we say that the slope of this line is _____ .
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The slope of this ________________ line is _______________ .  It does not even make sense to consider moving from left to right.

Or think of it like this:  a ball could not sit or roll on this line, so we cannot assign a value (number) to the slope of this line.


The Slope Formula
We can compute the slope of a line if we know two points that are on the line.
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Note:  It is common to see the slope expressed in the following ways.   
[image: image9.wmf]x

y

run

rise

m

D

D

=

=


Exercise 1:  Determine the slope of each of the four lines graphed below.
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Exercise 2:  In 1997, the number of U.S. visitor overseas was about 21.6 million.  In 2000, the number grew to 26.9 million.  Determine the rate at which the number of U.S. visitors overseas was growing from 1997 to 2000.  (Note:  “Rate” means slope.)

The x-intercept and the y-intercept
Def.:  An x-intercept of a line (or of any graph) is a point where the line (or graph)

	


	What are the coordinates of an x-intercept?



To compute an x-intercept algebraically,


Def.:  A y-intercept of a line (or of any graph) is a point where the line (or graph)

	



	What are the coordinates of a y-intercept?



To compute a y-intercept algebraically,


Exercise 3a:  Determine the x-intercept and the y-intercept of the line  y = -2x + 6.  Then use those two points to graph the line and to compute the slope of the line.
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Slope-Intercept Form
Any equation y = mx + b has a graph that is a non-vertical line. The slope of the line is m, and the y-intercept of the line is the point (0 , b).  Any equation in the form y = mx + b is said to be written in slope-intercept form.  In function notation, we write f(x) = mx + b.
Exercise 3b:  Identify the slope and the y-intercept of the line y = -2x + 6, and use this information to graph the line.

	First, identify and plot the y-intercept:
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Then, write the slope           =  
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Consider the slope as a set of directions to establish or locate other points on the line, and, thus, create the line. 
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Exercise 4 (Section 3.3 #20):  Determine the x-intercept and the y-intercept of the line

2x + 3y = 6, and then graph the line.  Also, rewrite the equation in function notation.
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Exercise 5:  Determine a linear function whose graph has slope 
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y-intercept (0 , 12).

Exercise 6:  The cost, in dollars, of a one-day truck rental is given by

C(x) = 0.4x + 25, where x is the number of miles driven.  Identify m and b,

and determine the specific information that they convey in this problem.







Equation of a Vertical Line; Equation of a Horizontal Line
The equation of any vertical line is x = #.
The equation of any horizontal line is y = #.


	Exercise 7:  Sketch the graph of  x = -1.
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	Exercise 8:  Sketch the graph of  y = 2.
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	Exercise 9:  Identify the slope and the equation of the following line.
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The slope is                          .

The equation is                   .

	Exercise 10:  Identify the slope and the equation of the following line.
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The slope is            .

The equation is                   .



Standard Form of the Equation of a Line
Any equation Ax + By = C, where A, B, and C are real numbers and where A and B are not both 0, has a graph that is a line.  Such an equation is said to be written in standard form.  Some examples are
2x – y = 6

x = 5

   y = -4
Slope-Intercept Form of the Equation of a Non-Vertical Line
As we first mentioned at the top of page 4, a linear equation in two variables is in slope-intercept form if it is written

Point-Slope Form of the Equation of a Non-Vertical Line
A linear equation in two variables is in point-slope form if it is written




where 
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 is a point on the line, and m is the slope of the line.

Note:  The point-slope form of the equation of a line is generally not the final form of (final “answer” for) the equation of a line.  That is, unless otherwise directed, the point-slope form can and “should” be rewritten to the slope-intercept form:  y = mx + b.
Exercise 11a (Section 3.5 #18):  Use the slope-intercept form of the equation of a line to determine the equation of the line that has slope 
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  and that contains the point (-9 , 4).


Slope-intercept form.   
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   y = mx + b


  Insert slope.
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    Insert coordinates.
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Solve for b.





Finally, write the equation in  y = mx + b form.



Exercise 11b (Section 3.5 #18):  Use the point-slope form of the equation of a line to determine the equation of the line that has slope 
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  and that contains the point (-9 , 4).  Then, write the equation of the line in slope-intercept form.


 Write 
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Rewrite/convert the equation to  y = mx + b form.





Exercise 12: Write the equation of the line that contains the points (2 , 6) and (4 , 1).  Use the point-slope form initially, then rewrite the equation in y = mx + b form.


m = 
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using the point (2 , 6)



using the point (4 , 1)


y – 6 =        (x – 2)




y –        =        (x –     )



DEFINITIONS AND TERMINOLOGY
Parallel Lines
Def.:  Two lines are parallel if their slopes are equal.  In order to indicate that 
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 (“Line one”) is parallel to 
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 (“Line two”), we write
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Perpendicular Lines
Def.:  Two lines are perpendicular if their slopes are opposite reciprocals.  In order to indicate that 
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 is perpendicular to 
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, we write

         .
Note:  Graphically, two lines that are perpendicular to each other meet at a right angle.

Exercise 13:  Show that the line L1 that passes through the points (-2 , -3) and (3 , -1) is parallel to the line L2 that passes through the points (-3 , 1) and (7 , 5) …

	… by graphing the lines.
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	… by calculating the slope of each line.


Exercise 14:  Show that the line L1 that passes through the points (-3 , 2) and (0 , 6) is perpendicular to the line L2 that passes through the points (-1 , -1) and (-5 , 2) …

	… by graphing the lines.
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	… by calculating the slope of each line.


Exercise 15 (Section 3.4 #90):  Determine the slope of a line parallel to the line f(x) = x.

The slope of the line f(x) = x is
.  Thus the slope of any line parallel to it is       also.



Exercise 16:  Determine the slope of a line perpendicular to the line 
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The slope of the line 
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.  Thus, the slope of any line perpendicular






   to it is

Exercise 17 (Section 3.4 #94):  Determine the slope of any line parallel to the line

-3x + 4y = 10.
First, determine the slope of -3x + 4y = 10 by rewriting the equation in y = mx + b form.








The slope of the line -3x + 4y = 10 is thus
         .


Hence the slope of any line parallel to -3x + 4y = 10 is
      also.
Exercise 18:  Determine the slope of a line perpendicular to the line -3x + 4y = 10.


From Exercise 17, we know that the slope of the line -3x + 4y = 10 is
   .


Thus, the slope of any line perpendicular to -3x + 4y = 10 is        , the opposite reciprocal
Exercise 19:  Write the equation of the line parallel to 5x – 6y = 4 that passes through the point (3 , -4).


First, determine the slope of 5x – 6y = 4 by rewriting the equation in y = mx + b form.








Now, to write the parallel line, use the point-slope form:
   y –        =         (x –     )


Finally, rewrite the equation in y = mx + b form.






Exercise 20:  Write the equation of the line perpendicular to x – 3y = 0 that passes through the point (4 , 0).

First, determine the slope of  x – 3y = 0 by rewriting the equation in y = mx + b form.







Now, to write the perpendicular line, use the point-slope form:




Finally, rewrite the equation in y = mx + b form.
	Math 082 Homework
	Section 3.3, Pages 151 – 152
	Section 3.4, Pages 163 – 165

	
	1 – 19 odd, 23 – 26, 35, 39, 73
	1 – 39 odd, 45, 47, 51, 52,

59 – 64, 75, 89 – 95 odd

	
	
	

	
	Section 3.5, Pages 173 – 175
	

	
	1 – 33 odd, 41 – 46, 49 – 52, 65, 66, 69 – 72, 75, 77, 79
	


Exercises with Section and Problem number references are taken from Intermediate Algebra, Fifth Edition; Elayn Martin-Gay; Pearson/Prentice Hall; © 2009.  They are included as examples similar to assigned odd-numbered homework problems.
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