1 Slope of a Line 3.3

By the end of this section, you should be able to solve the following problems.

1. Find the slope of a line passing through the given pair of points.

(4,1) and (—5,1)

2. Without drawing the graph of the line, determine whether the line is

rising or falling from left to right.

20+ 3y =9

3. Determine whether the given pair of lines is parallel, perpendicular, or
neither.

20+ 3y =4
6y =5 —4x
4. Determine whether the given pair of lines is parallel, perpendicular, or

neither.

20+ 3y =9

4o + 6y = 13



2 Concepts

A slope is a rate of change. In this course we discuss the rate of change
of a line between two points on the line. Specifically we form the ratio of
the difference between the y coordinates and the difference between the x
coordinates of two points. It is customary to use the letter m for the slope

and analytically we write:

Y2 — U1
m =
To — X1

Geometrically, we think of the slope as the ratio between the vertical change

between two points and the horizontal change between two points on a line.

In our first example, we find the slope of a line passing through two points.



2.1 Example

Find the slope of the line passing through the points

(1,-2) and (4,5)

First we label the points carefully before plugging into the equation.

(xl = 1791 = _2) and (xQ = 4792 = 5)

Substituting we have:

The sign of the slope gives us special information about how the line behaves.
If the slope is positive, the rises from right to left. In the graph below the
heads of the vectors in the right triangle below the line both point in the

positive direction, so their ratio will be positive.



In the next graph, one vector head, in the right triangle, is pointing in the
positive direction and the other is pointing in the negative direction, so their

ratio will be negative.



The standard form for the equation of a line is

Ax + By = C.

Usually the coefficient of x is written as a positive number. Note that if we
had an equation with a negative coefficient for x, we could multiply both side

by -1 to make the coefficient positive. For example,

—2x + 3y = 5,

after multiplying both sides by -1, the above becomes

20 — 3y = —5.



Another form of the equation of a line is called slope-intercept form. This is
written as

y=mx+b.
In this equation, m is the slope and b is the y-coordinate where the line crosses
the y-axis. Any equation of a line can always be written in slope-intercept

form. For example,

3r — 4y =12
—3r -3z
—4dy = =3z + 12
—4dy 3w +12
-4 -4
_ 3z
y=7

This form of the equation is useful to us because we can see the slope coeffi-

cient at a glance. Recognizing that it is a positive 4§ we know that the line

is rising to the right.

The following lines are parallel because they have the same slope.
y =3z +2
y=3r—1

See the graph below.



In fact, all lines that have the same slope are parallel. Let’s examine the
graphs of

y=—4r+1

and

1
= - 1.
Y 4:c+



Notice that the graphs are perpendicular. In fact, whenever the slopes of
two lines are negative reciprocals of one another, the lines are perpendicular.
We apply these principles to the next example.

Determine if the following equations are parallel, perpendicular, or nei-
ther.

3r—2y==6

Sr+3y =4

First, rewrite the equations in y = max + b form so we can see the slopes.

Rewriting the first equation:

3xr —2y=26



—2y=—3r+6
-2y —3r+6
-2 =2
3x
=—-3
Y=
Rewriting the second equation.
or +3y =4
—bSr =z
3y=—-dr+14
3y  —Sx+4
33
o %
Y33

The slope of the first equation is m; = % and the my = %5 Since the slopes
are not the same, nor are they negative reciprocals of one another, these lines
neither perpendicular or parallel, which means that they intersect at a point

but not at right angles.



Facts

. The equation for the slope of a line is:

Y2 — Y1
m:
To — 1

. The standard form of the equation of a line is:

Ax + By = C.

In standard form, if A is negative, the equation is rewritten so that A

is positive.

. The slope-intercept form of an equation is:

y=mx+b.

Where m is the slope and b is the y-coordinate of the point of intersec-

tion of the line and the y-axis.

. Parallel lines have the same slope, and perpendicular lines have slopes

that are negative reciprocals of one another.
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Exercises

. Find the slope of a line passing through the given pair of points.
(4,1) and (=5,1)

. Without drawing the graph of the line, determine whether the line is

rising or falling from left to right.

20+ 3y =9

. Determine whether the given pair of lines is parallel, perpendicular, or
neither.

2v+3y =4
6y =5 —4x
. Determine whether the given pair of lines is parallel, perpendicular, or

neither.

20+ 3y =9

4o + 6y = 13
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5 Solutions
1. Find the slope of a line passing through the given pair of points.
(4,1) and (=5,1)
First label the points carefully:
(x1 =4,y1=1) and (z3 = =5,y = 1)

Substituting into the slope equation we have:

(1) -1

1)
(=5)—(4)
0

m =

:7:0
"=

2. Without drawing the graph of the line, determine whether the line is

rising or falling from left to right.

20 4+ 3y =9



Since the slope is negative, we know that the slope is falling from left

to right.

3. Determine whether the given pair of lines is parallel, perpendicular, or

neither.

20+ 3y =4
6y =5 —4x

Converting to y = mz + b form.

2v+3y =4
—2r —2x
3y = —2x+4
3y  —2a+4
3 3
_—Qx é
Yy=73 73
6y 5—dx
6 6
5%
=67 3

Since the slope are the same, the lines are parallel.
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4. Determine whether the given pair of lines is parallel, perpendicular, or

neither.

20+ 3y =9
4o + 6y = 13

Converting to y = max + b form.

20+ 3y =9

4o + 6y = 13

—4r —A4x

6y = —4x + 13

Since the slopes are the same, the lines are parallel.
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