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Problem 4.1
Let’s try using the formula to calculate the slope of the line passing through the following points:

(—=3,—4)and (—1,6)

letP; = (—3,—4)and P, = (—1,6) First label the points.
B P, Then label the x and y coordinates
So, (-3,-4) and (-1,6) accordingly.
X X35 Ys
m=22" Y1 _ 6-(=9% Substitute values into the slope formula.

X, — % —1—(=3)

_6-(H _6+4 _10_
M= 1-(3) -1+3 2 Simplify completely.

m=>5

In the problem above, the slope ended up being a positive 5, so we say that the line has a positive slope.
If the slope ends up being a negative number, then the line has a negative slope.

Sometimes after we do the calculation, the numerator ends up being zero, so the slope of the line is
zero. Horizontal lines have zero slope.

Other times, the denominator ends up being zero. Remember, we are not allowed to have zero in any
denominator as we cannot divide by zero (try this in your calculator!) When this happens, the slope is
said to be undefined. Vertical lines have undefined slope.
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Problem 4.2
Find the slope of the line passing through the
following points, simplifying completely:

(—=2,2) and (8,—3)
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Problem 4.3
Find the slope of the line passing through the
following points, simplifying completely:

(=1,3) and (—4,5)

Problem 4.4
Find the slope of the line passing through the
following points, simplifying completely:

(3,5) and (—2,5)

Problem 4.5
Find the slope of the line passing through the
following points, simplifying completely:

(9,3) and (9,—-5)
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The slope-intercept form of a line is very useful since it tells us a lot about the line before we even try to
graph it —we know what kind of slope it has, and where the line crosses the y -axis. Therefore, it is
important to become adept at changing from standard form to slope-intercept form. We do this simply
by taking the standard form of the equation and solving for y.

Let’s practice changing the following from standard form to slope-intercept form and then identifying
the slope and y-intercept of the line.

Problem 4.6
Solve for y. After solving, list the slope and the y-intercept.
5x -2y =28

Remember, our goal is to solve for y, so we must isolate y by itself on one side of the equation. We
must do whatever is necessary to accomplish this:

5x—-2y=8 This is the original equation.
5x —5x—2y=-5x+8 Subtract 5x from both sides.
—2y =-5x+8 Simplify.
—_2 _ —_5x N i Divide both sides by the coefficient of v,
27T 2" T2 —2.
y= Ex 4 Simplify.
2
Slope: m = g List the slope and the y-intercept of the
y-intercept: (0, —4) line.

Graphing Using the Slope and the y-intercept (or the % Method)

This is the best method of graphing a line when the equation of the line is in slope intercept, or y =
mx + b form. Follow these steps:

Identify the y-intercept (“b”) and plot the point in the y-axis. This is the point (0,b).

Find the second point by using the slope, m. Write m as a fraction (integers values should be expressed
as % ), and use rise over run, starting at the y-intercept to plot the point.

Once the second point is found, use rise over run starting at that point in order to obtain a third point.
(This third point is a “checkpoint”, to make sure we have a straight line.)

Connect the three points to draw the line.
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Problem 4.7
Graph the line whose equation is —2x + y = —4.

—2x+y=—4.
—2x+2x+y=+2x—4.
y =2x—4.

Looking at the equation y = 2x — 4, we
can see that —4 is the y-intercept. We
plot the point (0, —4) on the y-axis.

Looking at the equation y = 2x — 4, we
can see that 2 is the slope of the line. We

should express the slope as a fraction:
2 rise
m = 2 = - = —
1 run

Plot the point starting at the y-intercept,

(0, —4), moving 2 units up (the rise) and 1

unit to the right (the run). This will bring
you to the point (1, —2).

Now, starting at (1, —2), move 2 units up
(the rise) and 1 unit to the right (the run).

This will bring you to the point (2,0).
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Solve for y.

Identify the y-intercept (“b”) and plot the
point in the y-axis.

Find the second point by using the slope,
m. Write m as a fraction and use rise over
run, starting at the y-intercept to plot the
point.

Use rise over run starting at the second
point in order to obtain a third point.

Connect the three points.

Important tip: If the slope is negative, put the negative sign into the numerator, and
then think of the rise as going down. It may be easier to think about going up or down
for the rise first, and then going right for the run.
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Problem 4.8
Graph the line whose equationis 2x + 3y = 15
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Problem 4.9
Graph the line whose equationis 3x —y = 7.
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Equations of Horizontal and Vertical Lines

We mentioned previously that horizontal lines have zero slope: m = 0. If that is the case, then the
equation y = mx + b becomes y = (0)x + b, which simplifies to y = b, where b is the
y-intercept. All horizontal line are of the form y = b. Horizontal lines pass the vertical line test, so
they are functions. They are often called constant functions.

Graphing a Horizontal Line
Problem 4.10
Graph y = —7 on the x — y coordinate plane.

Solution
Since —7 is b, the y-intercept, we can plot that point (0, —7) on the y-axis. Now draw a horizontal line
through that point in order to graph the liney = —7.

=3

Vertical lines are of the form x = a, where a is the x-intercept.

Graphing a Vertical Line
Problem 4.11
Graph x = 3 on the x — y coordinate plane.

Solution

Since a is the x-intercept, we can plot that point (3,0) on

the x-axis. Now draw a vertical line through
order to graph x = 3.

that pointin
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