
222 Chapter 7 NEL

Benjamin has been asked to paint a large maple leaf on a wall in the
school cafeteria. He decides to draw a Cartesian coordinate system
on a small picture of a maple leaf. Then he will copy key points from the
small picture onto a large grid on the wall and draw the large maple leaf.

How can you assign coordinates to points on a picture?

Benjamin placed grid paper over the maple leaf picture. Then he drew
an x-axis and a y-axis on the grid. 

“I marked the coordinates of vertices on my drawing. I started by
marking points with integer coordinates, because these were easy to
figure out. I noticed that the signs of the coordinates depended on what
quadrant the point was in.”

Coordinates of Points
on a Grid

Learn about the Math

You will need
• grid paper
• a ruler
• dynamic geometry

software (optional)
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Graph points using the four quadrants of a Cartesian coordinate system.
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“I plotted the other vertices using the closest integer coordinates. I plotted
all my points on the wall grid and then connected them with line segments.
This gave me an outline that I could colour in.”

Cartesian coordinate

system

a method for
describing a location
on a plane by
identifying first the
distance right or left
from a vertical number
line (the y-axis) and
then the distance up
or down from a
horizontal number line
(the x-axis); the axes
intersect at the point
(0, 0), which is called
the origin; the
location of a point is
represented by an
ordered pair of
coordinates, (x, y)

quadrant

one of the four areas
into which the x-axis
and y-axis divide a
Cartesian coordinate
system
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Example 1: Using The Geometer’s Sketchpad® to plot key points

Use dynamic geometry software to plot key points.

Hoshi’s Solution

I used a scanner to copy the maple leaf
picture. Then I copied the scanned image
and pasted it into The Geometer’s
Sketchpad ®.

Reflecting
1. What does the positive or negative sign of a coordinate tell you about

the location of the point?

2. How can you locate a point if you know its coordinates on a Cartesian
coordinate system?

3. How can you determine the coordinates of a point from its location on
a Cartesian coordinate system?

Next I used the Graph: Define Coordinate System

command.

I moved the leaf picture and adjusted the grid
scale to get as many integer coordinates for key
points as possible.

I set The Geometer’s Sketchpad ® to show labels for
key points as I marked them with the “point” tool.
The Graph: Snap Points command made it easy to
mark points with integer coordinates.

After I selected all the points, I used Measure:

Coordinates to show the ordered pair for each point.
Some of the points had decimal coordinates. I
rounded each decimal to the nearest integer.
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Checking
4. Name the coordinates of each point.

A Practising
6. Name the coordinates of each point.

B

Work with the Math

Example 2: Drawing a polygon using the coordinates of the vertices
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a) Polygon ABCD has vertices A(�6, 1), B(0, 7), C (7, �2), and D(0, �8).
Use the coordinates of the vertices to draw ABCD.

b) Determine the coordinates of one point inside and one point outside ABCD.

Solution

a) b) One possible point inside polygon
ABCD is (�2, 2). One possible point
outside the polygon is (5, 5).

5. Plot the following points on a Cartesian
coordinate system:
A(3, 0), B(�1, 1), C(0, 0), D(2, �3)

7. Plot the following points on a Cartesian
coordinate system:

O (0, 0), the origin X (�2, 4)

W (3, 5) Y (2, �3)



14. �WXY is an isosceles triangle. The vertices
of its base are W(�2, �4) and X(4, �4).
List two possible ordered pairs for vertex Y.
Explain how you determined these
coordinates.

Extending
15. Marisol wrote one set of numbers. Everton

wrote another set of numbers by subtracting
each of Marisol’s numbers from 5.

a) Why can each of Everton’s numbers be
described as 5 – n?

b) Create a table of values for
5 � n, using integer values
from 3 to �3 for n.

c) Plot the values in each row
of your table of values as an
ordered pair. Use n as the x-coordinate
and 5 � n as the y-coordinate. Draw a
line through the points.

d) Explain how the position of your line
relates to Everton’s calculations.

16. The point (a, b) has integer coordinates.
Describe the possible positions of (a, b) for
which the product a � b will be

a) positive b) negative c) zero

17. The point (a, b) has integer coordinates.
Describe the possible positions of (a, b) for
which the quotient a � b will be

a) positive c) zero

b) negative d) undefined

18. Three number sequences have general terms
defined as 3n � 2, 3n – 2, and �3n � 2.

a) Complete a table of values for each rule
using integer values from �3 to 3 for n.

b) Plot the points in each table of values.
Draw a line through each set of points.

c) Describe the relationship among the
positions of your lines.

C
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8. Follow these instructions for each set of
points below:

• Plot the points.

• Connect the points in order, and connect
the last point to the first point.

• Name the polygon formed.

a) A(�5, �1), B(5, �1), C(5, 5)

b) D(0, �4), E(0, 4), F(3, 0)

c) G(�3, �3), H(�3, 2), I(3, 2), J(3, �3)

d) K(0, �2), L(�5, 0), M(1, 0), N(5, �2)

e) P(�6, 4), Q(�5, 6), R(�3, 6), S(�2, 4)

f) W(�4, 2), X(0, 4), Y(4, 2), Z(0, 0)

9. Name three points for each description.

a) to the right of (�10, 0)

b) below (�1, �1)

c) above and to the right of (�4, 5)

d) to the left of (�3, 3)

10. (3, y) is below and to the right of (x, �1).
Use � or � to make each inequality true.

a) 3 ■ x b) �1 ■ y

11. Square PQRS has its top left corner at
P(3, 4) and its sides parallel to either
the x-axis or the y-axis. List one set of
possible coordinates for the other three
vertices. Explain how you determined
these coordinates. Draw the square.

12. Suppose that the sides of the square in
question 11 were not parallel to either axis.
List one set of possible coordinates for the
other three vertices. Explain how you
determined these coordinates.

13. Parallelogram JKLM has its bottom left
corner at J(�3, 4). List one set of possible
coordinates for the other three vertices.
Explain how you determined these
coordinates. Draw the parallelogram.

n 5 � n

3

2

1


