Algebra: Graphing

Cartesian Coordinate System

In algebra, we often use a graph to help us picture the solutions to an
equation. In this workbook, we’ll show the relationship between two
variables using a Cartesian coordinate system (also called an xy-plane

or coordinate plane).

R
The xy-plane is formed by two lines: one ,a‘ls\s s
horizontal line (x-axis) and one vertical line \1 Dr‘ﬂ'n
(y-axis). The point where the two lines : /
meet is called the origin. We name points '
on the plane using an ordered pair in the * t %
form (x,y).
*Note: The grid isn’t necessary, but it makes it X*aﬁ‘.s
easier to spot points! i

We obtain the x-coordinate of the ordered pair by counting how many spaces left

or right from the origin we move. Similarly, we obtain the y-coordinate by counting

how many spaces up or down we move from the origin.
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Write the individual x and y coordinates and the ordered pair for the point on graph B.

A: The x-coordinate is 2 and the y coordinate is wl .

The ordered pair is (2- \ l")

B: The x-coordinate is and the y coordinate is .

The ordered pair is
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Algebra: Graphing

Label each point on the xy-plane and write each ordered pair below.
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Algebra: Graphing

Plotting Points

Follow the steps to plot a point on the xy-plane.

1. Start at the origin. Start at (0, 0)

Move according to the x-
coordinate: right for Move 3 spaces
positive x-values & left for to the left.
negative x-values.

Move according to the y-
3 coordinate: up for positive Move 4 spaces
) y-values & down for up.
negative y-values.

4. Plot your point! Plot!

Plot the following points and label them according to the designated letter.

A. (2,3)
B. (-5, -7)
C. (-8,1)

D. (2,-2)

—10

Example: Plot (-3, 4)

o\

—
5 .4 -3\ .20 A

E

14

y

< N W & O

h b b A S

2 3 4 5

10 -8 -6 -4 =2

E. (-10,-10)
F. (9,8)
G. (-6, 5)

H. (6,-10)
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Algebra: Graphing

2) (-3,-10) 5) (1,-2)

3) (6,0) 6) (-7,10)

Plot each point. Then, label each point with its coordinates.

S “y; Fo

1 ¢2,-2) 4) (1.4 3
2) 2,1) 5)(-4,0)
3) 3,-4) 6) (5,4) 1

1) (-7, 2) 4) (2, 2)

2) (5, -6) 5) (3,-4)

3) ((10,9) 6) (1,8)
1) (0,9) 4) (-8, 0)
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Algebra: Graphing

Graphing with a Table of Values

an equation.

The reason to use an xy-plane is not generally to plot random points,
but instead to visualize data or to show a picture of the solutions to

First, decide where to draw the x and y axes. Then, plot the points given in each xy-table.

,T‘I
X y \D
5| o x-values range
-3 | 5 -
; 5 from 5 to |5 - ® 5
3 | -10 X
5 -5 "—2’ 5 0 15 ?
y-values range -
7 0
2 > from =10 o 10 5
11 | 10
13 | s
15 | o
............................................................................... D A
X1y
0 0
x-values range o s
3 | -3
from to 4 -4
6 | -6
7 | -7
_______________ P
y-values range 10 | -10
12 | -12
v
from to P
_______________ 15 -15
16 | -16
18 | -18
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Algebra: Graphing

Connecting the Dots

Sometimes when we plot points on a graph we connect the points, other times we
don’t. If we do connect the points, we can either use a straight line or a curve.
First, let’s discover when to connect the points, and when not to.

These graphs show the cost (c) of n number of apples.

The first graph shows discrete data (points are not connected). The second graph shows
continuous data (points are connected). Any point along the line should be taken as a data point.

¢ (% c($)
$2.50 : | This data 51517 i
point tells us ;
z/ cost $1.50. e
$1.904 % 50) 5‘1'90_ .
This data
.00 point tells us 100 o
m that 3% apples L
5"' cost $1.75. 50'%" :
I TS s u: 3 4 -n (apples) ) I 25495 (Pé‘!h 5N
Does it make sense to buy a half an Is the cost of apples data meant to be
apple from the grocery store? discrete or continuous?

This data

d(miles) point tells us
N ; that the car
~d has traveled \ |
oo 330 miles ! A
q“' """" T T after 5% hours. B B
Yo : ? This data 2 4ae Y ”
2001 point tells us 30T i
-300 o b that the car 300 A
240 . has traveled 140 .
1@ 300 miles 180 ' ?
120 after 5 hours. 120
Lo . o -
. 7 % q 5 O ;_ ® 9 "t(hourg * 2 3 495 0 ; & q_’-t

Does it make sense for the car to have

traveled 30 miles in the additional half hour 'S thgcdistatnce datat!rneant rt)o be
of driving? iscrete or continuous?
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Algebra: Graphing

Now, let’s figure out when to connect the points using a straight line, and when to
use a curved line.

This graph shows a relationship between x and y where x =y.

The first graph shows a linear relationship between x an y. The second graph shows the points
connected with a curved line.

If we connect
the points
with a
straight line,
(3,3)isa
point on the
graph.

10

&)
L

0 [ [[-5]]

If we connect
the points
using a curved
line, (3, 2)is a
point on the
graph.

i
A

[
=
(=)

Since we know the graph is meant to represent x =y, should we use a straight or
curved line to graph this relationship?

Y : .

Using a
w10 curved line, —

.9 we can see

that (1, 1) is :

® a point on .

= the graph.

.Y Using a

s straight line,

_ we cah see

Y that (1, 4) is

S a point on

2 the graph.

Since we know the graph is meant to represent y = x3, should we use a straight or
curved line to graph this relationship?
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Algebra: Graphing

Plot the points given in each table, then connect the points with a curved line or a
straig!\t line.
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Algebra: Graphing

Graphing Equations

You already know how to plot a graph given a table of ordered pairs, now start
with an equation and make your own table. Solve for y for each given value of x
and then write the solution in the table. Graph your coordinates

_2(-3)4- y= 5

-2x+y=5
o+ \5: 5
-\ -l
H: - x y
(-8, -10) N
--------------------------------------------------------------------------------------------- _6
-3
1
4
6
" Using the graph, find
3 additional solutions
to-2x+y=5.
, X 1.
-10 5 5 10 *
2.
3.
.("6)"\“ 10'
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Algebra: Graphing

Finish each table of solutions, graph each equation, and find 2 additional solutions
to each equation using the graph.

X+y=3 10
2 additional
LL 5 points:
-2
-1
0
1 -5
2
X + 2y -_ 6 10
2 additional
X1y 5 points:
-2
-1
0
1 -5
2
3Xx-y=- 10
2 additional
ol R4 5 points:
-2
-1 X
0
1 -5
2
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Algebra: Graphing

Make a table of solutions. Your x-coordinates should include: a negative
coordinate, a positive coordinate, and 0. Then, graph your solutions.

4)2x+y=0

1)x=-y

2.)5x-y=8

=)

[4,]

-10

[
(41

[4,)

-10

[
(=]

3.)x=2y

x|y X1y
y
: 10
: 5
: -10 5 5 10 *
: -5
: -10
o
: y
10
5
-10 -5 5 10 *
-5
10
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Algebra: Graphing

Make a table of solutions. Your x-coordinates should include: a negative
coordinate, a positive coordinate, and 0. Then, graph your solutions.

— 3x—1
1)y =|x| 2)y==
x|y x|y

=10 5 E 10 *

-10 -5 § 10 *

3.)y=

X - 2|

4.)y

_x+4

) 4

2
y

n

-10

1]

¥
[$2)

[
o

[4,)

-10

1]

'
a
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Algebra: Graphing

Finish each table of solutions. Then, graph your solutions. Be careful on
these, none of them should include straight lines.

y = 20 E y=x2-8
x Pox|y
X ‘N
x|y =
_10 E ..........................
.......................... . -3
_5 E ..........................
.......................... y E _2 y
4 " CJRS — o
.......................... -]
_2 E --------------------------
.......................... . 0
2 5 E .......................... 5
.......................... . 1
4 R —
: 2
5 10 5 107 % = A 5 : 70
.......................... : 03
10 E ..........................
: 4
................................................................ FerereersssssmmmEeeeeeerreeeeeaaraasnnnnneeeeeeeeeeenanaann
= x2 - = y3 —
x|y y = X“ - 5x x|y y=x°-1
-1 -2
0 -1
1 0
.......................... y y
2 10 1 1o
3 2
4 5 5
5
6 10 5 0 x 10 5 5 10°%
-5 -5
10 -10
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Algebra: Graphing

Graphing Vertical and Horizontal Lines

So far, we’ve graphed equations with two variables, but what
happens if we have an equation with only one variable?

Vertical Line: x = a

Horizontal Line: y = b

Y LY
1ib
Make a table of solutions and graph each line.
xly  x=4 <1y y=-
-2 -
410 S -
.......................... R . Y
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Algebra: Graphing

Graph each line.

x=0

4 y 4
.......................... x =-3y=1
R R
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Algebra: Graphing

Practice Test

Plot the following points and label them according to the designated letter.

R
A. (-5,1) I T N ) S D
B. (3,-2) ’
C. (-9,10) )
D. (0,0) | ] 2
MECHEE r 4 2 2 a 3 ") o X
E. 1,-1)
7
F. 8,-7) EEEEEEEEEN
G. (-6, -3) ¢
&
H. (10,1) "

Finish the table and graph the equation. Then find the slope, x-intercept, and y-intercept.

y
IX—y=-
slope:
A °
-1 _ , . X-int:
................................ 10 -5 .5 10
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