2.1

Graphs - Points and Lines

Often, to get an idea of the behavior of an equation we will make a picture that
represents the solutions to the equations. A graph is simplify a picture of the
solutions to an equation. Before we spend much time on making a visual repre-
sentation of an equation, we first have to understand the basis of graphing. Fol-
lowing is an example of what is called the coordinate plane.

The plane is divided into four sections
2 by a horizontal number line (z-axis)
1 and a vertical number line (y-axis).
4 3 9 1 1 2 3 Where the two lines meet in the center
is called the origin. This center origin
-1 is where z = 0 and y = 0. As we move
to the right the numbers count up
_2 f 3 —

rom zero, representing r=1,2, 3....
To the left the numbers count down from zero, representing x = — 1, — 2, — 3....
Similarly, as we move up the number count up from zero, y =1, 2, 3...., and as we
move down count down from zero, y = — 1, — 2, — 3. We can put dots on the

graph which we will call points. Each point has an “address” that defines its loca-
tion. The first number will be the value on the x — axis or horizontal number line.
This is the distance the point moves left/right from the origin. The second
number will represent the value on the y — axis or virtical number line. This is
the distance the point moves up/down from the origin. The points are given as an
ordered pair (x, y). The following example finds the address or coordinate pair for
each of several points on the coordinate plane.

Example 1.
Give the coordinates of each point.
A Tracing from the origin, point A is
o B ? right 1, up 4. This becomes A(1, 4).

Point B is left 5, up 3. Left is back-
wards or negative so we have B( — 5,
3). C is stright down 2 units. There is
o( no left or right. This means we go
right zero so the point is C(0, — 2).

A(1,4),B(—5,3),C(0,—2) OurSolution

Just as we can give the coordinates for a set of points, we can take a set of points
and plot them on the plane.



Example 2.

Graph the points A(3,2), B(—2,1),C(3,—4),D(—2,—-3), E(—3,0), F(0,2),

G(0,0)
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up 1 J
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A
B °
I%ft 2 Rig\ht 3
Down { Down 4
D
C

The first point, A is at (3, 2) this
means =3 (right 3) and y=2 (up 2).
Following these instructions, starting
from the origin, we get our point.

The second point, B( — 2, 1), is left 2
(negatives moves backwards), up 1.
This is also illustrated on the graph.

The third point, C'(3, — 4) is right 3,
down 4 (negative moves backwards).

The fourth point, D ( — 2, — 3) is left
2, down 3 (both negative, both move
backwards)

The last three points have zeros in them. We still treat these points just like the
other points. If there is a zero there is just no movement.
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Next is £(—3,0). This is left 3 (nega-
tive is backwards), and up zero, right
on the x — axis.

Then is F (0, 2). This is right zero,
and up two, right on the y — axis.
Finally is G (0, 0). This point has no
movement. Thus the point is right on
the origin.

Our Solution



The main purpose of graphs is not to plot random points, but rather to give a
picture of the solutions to an equation. We may have an equation such as y =
2z — 3. We may be interested in what type of solution are possible in this equa-
tion. We can visualize the solution by making a graph of possible x and y combi-
nations that make this equation a true statement. We will have to start by
finding possible z and y combinations. We will do this using a table of values.

Example 3.

Graphy=2r —3 Wemake a table of values

T |y
_01 We will test three values for . Any three can be used
1
x|y Evaluate each by replacing x with the given value
—1(-5 r=—1y=2(-1)-3=-2-3=-5
0 |—3 r=0;y=2(0)-3=0-3=-3
1 |-1 r=1Ly=2(1)-3=2-3=-1

(—=1,-5),(0,—3),(1,—1) Thesethen become the points to graph on our equation

Plot each point.

Once the point are on the graph, con-
nect the dots to make a line.

The graph is our solution

What this line tells us is that any point on the line will work in the equation y =
2x — 3. For example, notice the graph also goes through the point (2, 1). If we use
x =2, we should get y=1. Sure enough, y=2(2) —3=4—3=1, just as the graph
suggests. Thus we have the line is a picture of all the solutions for y =2z — 3. We
can use this table of values method to draw a graph of any linear equation.

Example 4.

Graph2z —3y=6  Wewill use a table of values

We will test three values for z. Any three can be used.




2(—3)—3y=6

—6—-3y=6
+6 +6
—3y=12
-3 -3
y=—4

2(0) —3y=6
—3y==06
-3 -3
y=—
2(3) —3y=6
6—3y=6
— —6
—3y=0
=3 =3
y=0

T 1Y
-3|—4

0 -2
310

(—3,—4),(0,2),(3,0)

Substitute each value in for x and solve for y
Start with x = — 3, multiply first

Add 6 to both sides

Divide both sides by — 3

Solution for y when x = — 3, add this to table
Nextz =0

Multiplying clears the constant term

Divide each side by — 3

Solution for y when x = 0, add this to table
Nextrx =3

Multiply

Subtract 9 from both sides

Divide each side by — 3

Solution for y when x = — 3, add this to table

Our completed table.

Table becomes points to graph

Graph points and connect dots
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2.1
Practice - Points and Lines

State the coordinates of each point.
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Plot each point.

2) L(—5,5) K(1,0) J(—3,4)
I(-3,00 H(—4,2) G(4,-2)
F(-2,—-2) E (3,—2) D(0, 3)
C (0, 4)

Sketch the graph of each line.

3) y=—72—3 4) y=2—1
3
=341
5)y=—3z—4 Dy=se
5
7) y=—da+2 8) y=3r+4
9)y:gaj—5 10) y=—o—2
1
) 12) y=3x
11) y=—-2—3
5 14) 8z —y=5
13) w45y =—15 16) 31 + 4y = 16
15) 4o +y=5 18) 7z + 3y =—12
17) 2z —y=2 20) 3z +4y=38
19)z+y=—1 22) 9z —y=—4
2z —y=-3
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2.1

Answers - Points and Lines
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