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TTTTThe Coorhe Coorhe Coorhe Coorhe Coordinadinadinadinadinate Planete Planete Planete Planete Plane

Plotting coordinates isn’t anything new to you — you’ve had lots of

practice in earlier grades.  This Topic starts right at the beginning

though, to remind you of the earlier work.

A plane is a flat surface, kind of like a blackboard, a tabletop, or a sheet of
paper.  However, a plane extends indefinitely in all directions — it goes
on and on forever.

Planes are made up of an infinite number of points.  To locate one of
these points, two perpendicular number lines are drawn in the plane.

TTTTThe Coorhe Coorhe Coorhe Coorhe Coordinadinadinadinadinate Planete Planete Planete Planete Plane

CoorCoorCoorCoorCoordinadinadinadinadinates artes artes artes artes are Used to Locae Used to Locae Used to Locae Used to Locae Used to Locate Pte Pte Pte Pte Points on a Planeoints on a Planeoints on a Planeoints on a Planeoints on a Plane

Check it out:
The x-coordinate is
sometimes called the
abscissa, and the
y-coordinate is sometimes
called the ordinate.

origin

y-axis

x-axis

The horizontal number line is called the x-axis.

The vertical number line is called the y-axis.

The point of intersection of the two number
lines is called the origin.

You can locate each point in the plane using an ordered pair of numbers
(x, y), where x represents the horizontal distance and y represents the
vertical distance of the point from the origin.
The numbers in an ordered pair are often called coordinates.

Plot the coordinates (3, 4) on a graph.

SolutionSolutionSolutionSolutionSolution

ExampleExampleExampleExampleExample 11111

(3, 4)

x-coordinate y-coordinate

4 units
up

3 units
across

(3, 4)

Check it out:
The coordinates of  the origin
are (0, 0).

California Standards:
6.0:6.0:6.0:6.0:6.0: Students g Students g Students g Students g Students grrrrraaaaaph a linearph a linearph a linearph a linearph a linear
equaequaequaequaequation tion tion tion tion and compute the x-
and y-intercepts (e.g., graph
2x + 6y = 4).  They are also
able to sketch the region
defined by linear inequality
(e.g., they sketch the region
defined by 2x + 6y < 4).

What it means for you:
You’ll refresh your knowledge
of plotting coordinates.

Key words:
• coordinate
• horizontal
• vertical
• point of  intersection
• origin

Section 4.1

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane

TTTTTopicopicopicopicopic
4.1.14.1.14.1.14.1.14.1.1
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In Exercises 1–4, plot the coordinates on a coordinate plane.
1. (4, 0) 2. (–2, 5)
3. (8, 2) 4. (5, –2)

Use the graph opposite to answer Exercises 5–6.
5. What are the coordinates of point A?
6. What are the coordinates of point B?

Guided Practice

YYYYYou Maou Maou Maou Maou May Need to Plot Mory Need to Plot Mory Need to Plot Mory Need to Plot Mory Need to Plot More e e e e TTTTThan One Phan One Phan One Phan One Phan One Pointointointointoint

You can often join up several plotted points to create the outline of a shape.

Draw a coordinate plane and plot and label the points M (3, 4), A (–3, 4),
C (–3, –4), and V (3, –4).  Connect each pair of consecutive points and
find the perimeter of the resulting quadrilateral.

SolutionSolutionSolutionSolutionSolution

The length of each square on the coordinate grid represents one unit of
measure.  So, the quadrilateral is 8 units long and 6 units wide.

Perimeter (distance around the edge) = 2(6) + 2(8)
   = 12 + 16
   = 28 units

ExampleExampleExampleExampleExample 22222

1 2 4 5 6

1
2
3
4
5
6

0
-1
-2
-3

-5
-6

-1-2-4-5-6

A M

V
C

3-3

-4

A negative x-coordinate
means the point is left

of the y-axis.

A negative y-coordinate
means the point is

below the x-axis.

4

2

–2

–4

42–2–4 0

A

B

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane
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Work out Exercises 7–9 by plotting and labeling the points on copies
of the coordinate plane used in Example 2.

7. A (0, 5), B (–5, 2), C (–5, –4), D (5, –4), and E (5, 2).
Name the figure formed when the points are connected in order.

8. A (3, 3), B (–3, 3), C (–3, –3), and D (3, –3).
Connect the points in order and then name and find the area of the
figure formed.

9. A (2, 5), B (2, –2), C (5, –2), D (5, –4), E (–5, –4), F (–5, –2),
G (–2, –2), and H (–2, 5).
Connect the points in order and find the perimeter of the figure formed.

Guided Practice

1. What is the difference between the x-axis and the y-axis?

2. Explain in words how to graph the coordinates (5, 3).

Use the graph opposite to answer Exercises 3–7.
3. What are the coordinates of point A?
4. What are the coordinates of point B?
5. What are the coordinates of point C?
6. What are the coordinates of point D?
7. What are the coordinates of point E?

In Exercises 8–11, plot the coordinates on a coordinate plane.
8. The origin
9. (2, 1)
10. (–4, 1)
11. (3, –2)

12. Plot and label the following points:
A (–1, –2),
B (2, 4),
C(5, –2),
D (–2, 2),
and E (6, 2).

Connect the points in order, then connect E to A,
and name the figure formed.

Independent Practice

That Topic should have felt quite familiar.  Remember that coordinate pairs always list the

x-coordinate first, then the y-coordinate — and watch out for any negative numbers.

In the next Topic you’ll look at each part of the coordinate plane in more detail.

RRRRRound Upound Upound Upound Upound UpRRRRRound Upound Upound Upound Upound Up
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QuadrQuadrQuadrQuadrQuadrants ofants ofants ofants ofants of  the Plane the Plane the Plane the Plane the Plane

There are four main regions of the coordinate plane — they’re divided

up by the x- and y-axes.

This Topic is about spotting where on the coordinate plane points lie.

The coordinate axes divide the plane into four regions called quadrants.
The quadrants are numbered counterclockwise using Roman numerals.

The signs of the coordinates differ from quadrant to quadrant, as shown in
the diagram below.

QuadrQuadrQuadrQuadrQuadrants ofants ofants ofants ofants of  the Plane the Plane the Plane the Plane the Plane

So, you can easily tell which quadrant a particular point is in by simply
looking at the signs of its coordinates.

California Standards:
6.0:6.0:6.0:6.0:6.0: Students g Students g Students g Students g Students grrrrraaaaaph a linearph a linearph a linearph a linearph a linear
equaequaequaequaequation tion tion tion tion and compute the x-
and y-intercepts (e.g., graph
2x + 6y = 4).  They are also
able to sketch the region
defined by linear inequality
(e.g., they sketch the region
defined by 2x + 6y < 4).

What it means for you:
You’ll look in more detail at
the four main regions of  the
coordinate plane, and the
axes.

Key words:
• coordinate
• quadrant
• axes

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane

If the x-coordinate is negative
and the y-coordinate is positive,

the point is in quadrant II.

If the x- and y-coordinates are both
negative, the point is in quadrant III.

If the x-coordinate is  positive
and the y-coordinate is negative,

the point is in quadrant IV.

If the x- and y-coordinates are both
positive, the point is in quadrant I.

TTTTThe Plane Consists ofhe Plane Consists ofhe Plane Consists ofhe Plane Consists ofhe Plane Consists of  F F F F Four Quadrour Quadrour Quadrour Quadrour Quadrantsantsantsantsants

TTTTTopicopicopicopicopic
4.1.24.1.24.1.24.1.24.1.2
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In Exercises 1–6, name the quadrant or axis where each point is
located.  Justify your answers.
1. (1, 0) 2. (2, 3) 3. (–4, –1)
4. (0, –5) 5. (–5, 8) 6. (–p, p)

In Exercises 7–12,  a > 0,  k > 0,  m < 0, v < 0, and p Œ R.  Name the
quadrant or axis where each point is located.  Justify your answers.
7. (a, k) 8. (m, k) 9. (a, v)
10. (p, 0) 11. (0, p) 12. (v, v)

In Exercises 13–18, a < –2.  Name the quadrant where each point is
located.  Justify your answers.
13. (3, a) 14. (a, –1) 15. (–3, –a)
16. (2a, 2) 17. (a – 2, 3) 18. (4, a – 3)

Guided Practice

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane

State the quadrant where each point is located.  Justify your answer.
a) (–2, 3) b) (111, 2111)
c) (a, –a) where a > 0 d) (–m, –m) where m > 0

SolutionSolutionSolutionSolutionSolution

a) (–2, 3) is in quadrant II, since the x-coordinate is negative and the
y-coordinate is positive.

b) (111, 2111) is in quadrant I, since the x- and y-coordinates are both
positive.

c) (a, –a) is in quadrant IV, since the x-coordinate is positive and the
y-coordinate is negative (the problem states that a > 0).

d) (–m, –m) is in quadrant III, since the x and y-coordinates are both
negative (the problem states that m > 0).

ExampleExampleExampleExampleExample 11111
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In Exercises 19–24, let t > 0.  State which axis, if either, each point lies on.

19. (0, 1) 20. (0, –3) 21. (t, 1)

22. (t, 0) 23. (–4, 0) 24. (t + 1, 0)

Guided Practice

In Exercises 1–12, let a > 0 and b < 0.  Name the quadrant or axis
where each point is located, and justify your answers.

1. (5, a) 2. (a, 4) 3. (a + 2, 4)

4. (0, –3) 5. (–2, 0) 6. (0, 0)

7. (b, 1) 8. (b, 3) 9. (2a, b)

10. (2b, a) 11. (–b, a) 12. (–a, –2b)

Independent Practice

Another straightforward Topic, really.  Working out which quadrant a coordinate pair appears in is all

about checking the signs of each of the numbers — and a coordinate pair can only be on one of the

axes if one of the numbers is 0.  In the next Topic you’ll look at lines plotted on the coordinate plane.

RRRRRound Upound Upound Upound Upound UpRRRRRound Upound Upound Upound Upound Up

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane

State which axis, if either, these points lie on.  Justify your answer.
a) (0, 3) b) (12, 2) c) (45, 0)

SolutionSolutionSolutionSolutionSolution

a) (0, 3) is on the y-axis, since x = 0.

b) (12, 2) isn’t on an axis, since neither x nor y is 0.

c) (45, 0) is on the x-axis, since y = 0.

ExampleExampleExampleExampleExample 22222

Some PSome PSome PSome PSome Points aroints aroints aroints aroints are on the e on the e on the e on the e on the x- or - or - or - or - or y-Ax-Ax-Ax-Ax-Axeseseseses

Points in the plane are located in one of the
four quadrants or on the axes.

All points whose coordinates are in the form
(x, 0) are on the x-axis — for example,
(3, 0), (1, 0), (–2, 0), (–3.5, 0).

All points whose coordinates are in the form
(0, y) are on the y-axis — for example,
(0, 2), (0, 4), (0, –3), (0, –2).

(3, 0)(1, 0)(–3.5, 0) (–2, 0)

(0, 2)

(0, 4)

(0, –2)
(0, –3)
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LinesLinesLinesLinesLines

That’s enough of learning about the coordinate plane itself — now it’s

time to plot lines.  If you join two points in a coordinate plane you’ll

form part of a line.

A straight line extends indefinitely in opposite directions.

LinesLinesLinesLinesLines

Lines HaLines HaLines HaLines HaLines Havvvvve No Endpointse No Endpointse No Endpointse No Endpointse No Endpoints

Lines have:   • no endpoints (they have no beginning or end)
• infinite length
• no thickness

To identify a straight line you just need two points on it.  So, to draw a
straight line in a plane, simply plot two points and connect them using a
straightedge.

Draw the straight line defined by the points (–2, 3) and (5, –1).

SolutionSolutionSolutionSolutionSolution

The arrowheads show that the line
continues indefinitely (without ending).

ExampleExampleExampleExampleExample 11111

1 2 3 4 5 6

1
2
3
4
5
6

0
-1

-1-2-3-4-5-6

-2
-3
-4
-5
-6

Complete the sentence in Exercise 1.
1. A straight line extends ___________ in opposite directions.

In Exercises 2–8, draw the straight line defined by the pairs of
coordinates.
2. (3, 1) and (–4, 2)
3. (0, 0) and (–3, –3)
4. (–2, 1) and (3, 1)
5. (3, –2) and (–1, –2)
6. (1, 3) and (1, –4)
7. (5, 1) and (–3, 2)
8. (3, 3) and (–1, –1)

Guided Practice

California Standards:
6.0:6.0:6.0:6.0:6.0: Students g Students g Students g Students g Students grrrrraaaaaph a linearph a linearph a linearph a linearph a linear
equaequaequaequaequation tion tion tion tion and compute the x-
and y-intercepts (e.g., graph
2x + 6y = 4).  They are also
able to sketch the region
defined by linear inequality
(e.g., they sketch the region
defined by 2x + 6y < 4).

What it means for you:
You’ll learn a formal definition
of  a line, and you’ll refresh
your knowledge of  line
equations.

Key words:
• coordinate
• quadrant
• axes

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane

TTTTTopicopicopicopicopic
4.1.34.1.34.1.34.1.34.1.3
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All the points that lie on the line shown
have coordinates (x, y), where y = 2x – 1.
This means that the coordinates all have
the form (x, 2x – 1) — for example,
(–1, –3), (1, 1), (2, 3), (3, 5).

y = 2x – 1 is called the equation of the line.

A Line Can Be Described bA Line Can Be Described bA Line Can Be Described bA Line Can Be Described bA Line Can Be Described by an Equay an Equay an Equay an Equay an Equationtiontiontiontion

(3, 5)

(–1, –3)

y x= 2 – 1

1 2 3 4 5 6

1
2
3
4
5
6

0
-1

-1-2-3-4-5-6

-2
-3
-4
-5
-6

(2, 3)

(1, 1)

Check it out:
At the point (3, 5), x = 3.
You can check that (3, 5) is of
the form (x, 2x – 1) by
substituting 3 for x.
In other words:
(x, 2x – 1) fi (3, 2(3) – 1)
fi (3, 5).

Draw out a coordinate grid spanning –6 to 6 on the x-axis and –6 to 6
on the y-axis.  Draw and label the following lines on the grid.
9. y = 3 10. y = –4 11. y = 0
12. x = 2 13. x = –5 14. x = 0

Draw the graphs for Exercises 15–16 on coordinate grids spanning
–6 to 6 on the x-axis and –6 to 6 on the y-axis.

15. Draw the graph of the set of all points (x, y) such that x = y.

16. Draw the graph of the set of points (x, y) such that x = 5 and y Œ R.
Describe the line you have drawn.

17. If x Œ {–1, 1, 3}, find the set M of points defined by (x, –2x + 1).

Exercises 18 and 19 are about the set of ordered pairs (x, 5x – 6).

18. Name the five members of the set if x is a natural number less than 6.

19. Which members of this set are also members of the set of ordered
pairs (x, x2)?

Guided Practice

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane

The points on the line y = 7x + 3 are defined by (x, 7x + 3).
Find the coordinates of the points where x Œ {0, 1, 2}.

SolutionSolutionSolutionSolutionSolution

ExampleExampleExampleExampleExample 22222

Just substitute each value of x into (x, 7x + 3) to find the coordinates.

x = 0 means (x, 7x + 3) = (0, 7(0) + 3) = (0, 3)
x = 1 means (x, 7x + 3) = (1, 7(1) + 3) = (1, 10)
x = 2 means (x, 7x + 3) = (2, 7(2) + 3) = (2, 17)

So the coordinates of the points are (0, 3), (1, 10), and (2, 17).
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In Exercises 1–2, x is an integer greater than –4 and less than 0.
1. Find the set of points defined by (x, 3x – 2).
2. Which member of this set is also a member of the set of ordered
pairs (x, x – 4)?

Work out Exercises 3–4 by plotting and labeling the points on a grid
spanning –6 to 6 on the x-axis and –3 to 9 on the y-axis.

3. If x Œ {–3, –2, –1, 0, 1, 2, 3}, plot the set of points defined by (x, x2).

4. If x Œ {–5, –4, –3, –2, –1, 0, 1, 2, 3}, plot the set of points defined
by (x, |x + 1|).

5. What shape would you expect the graph to be for the set of points
defined by (x, |x|)?

Work out Exercises 6–11 by plotting and labeling the points on a grid
spanning –6 to 6 on the x-axis and –6 to 6 on the y-axis.

6. Plot two lines l
1
 and l

2
 whose points are defined by l

1
 = (x, 2x + 1)

and l
2
 = (x, 2x + 3).

7. Describe the two lines defined in Exercise 6 and the relationship
between them.

8. Plot the two lines whose points are defined by (x, –2x + 1) and
(x, –2x – 2).

9. Describe the two lines defined in Exercise 8 and the relationship
between them.

10. Draw two lines whose points are defined by (x, 2x + 1) and
(x, –0.5x + 1).

11. Give the coordinates of the point where the two lines defined in
Exercise 10 intersect.

Work out Exercises 12–14 by plotting and labelling the points on a
grid spanning –6 to 6 on the x-axis and –9 to 3 on the y-axis.

12. If x Œ {–5, –4, –3, –2, –1, 0, 1, 2, 3}, plot all points defined by
(x, –|x + 1|).

13. Compare the graph of the set of points defined by (x, |x + 1|)
(in Exercise 4) with the graph of the set of points defined by
(x, –|x + 1|) above.  Describe the relationship between the two graphs.

14. What would you expect the relationship to be between the graph of
the set of points defined by (x, |x|) and the graph of the set of points
defined by (x, –|x|)?

Independent Practice

You know what a line is from everyday life — but notice that the Math definition is a little more

precise.  In Math, a line is infinitely long and doesn’t actually have any thickness.  It’s hard to

imagine, but it’s OK to just carry on without worrying too much about how strange that seems.

RRRRRound Upound Upound Upound Upound UpRRRRRound Upound Upound Upound Upound Up

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane
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HorizHorizHorizHorizHorizontal and ontal and ontal and ontal and ontal and VVVVVererererertical Linestical Linestical Linestical Linestical Lines

You can tell a lot about a line just by looking at the points it goes

through.  One of the simplest things to spot without plotting the

graph is whether the line is horizontal or vertical.

The x-coordinate tells you how far to the left or right of the y-axis a point
is.  Points with the same x-coordinate are all the same horizontal
distance from the y-axis.

So, if a set of points all have the same x-coordinate, that set will fall on a
vertical line.

HorizHorizHorizHorizHorizontal and ontal and ontal and ontal and ontal and VVVVVererererertical Linestical Linestical Linestical Linestical Lines

California Standards:
6.0:6.0:6.0:6.0:6.0: Students g Students g Students g Students g Students grrrrraaaaaph a linearph a linearph a linearph a linearph a linear
equaequaequaequaequation tion tion tion tion and compute the x-
and y-intercepts (e.g., graph
2x + 6y = 4).  They are also
able to sketch the region
defined by linear inequality
(e.g., they sketch the region
defined by 2x + 6y < 4).

What it means for you:
You’ll check whether lines are
horizontal or vertical.

Key words:
• horizontal
• vertical
• constant

PPPPPoints on a oints on a oints on a oints on a oints on a VVVVVererererertical Line Hatical Line Hatical Line Hatical Line Hatical Line Havvvvve the Same e the Same e the Same e the Same e the Same x-Coor-Coor-Coor-Coor-Coordinadinadinadinadinatetetetete

The equation of a vertical line is x = c, where c is a constant (fixed) number.

For example, x = 3, x = –1.

Draw and label the lines x = –3 and x = 2.

SolutionSolutionSolutionSolutionSolution

ExampleExampleExampleExampleExample 11111

(–3, 4)

(–3, –2)

(2, 0)

(2, –4)

1 2 3 4

1
2
3
4

0
-1

-1-2-3-4

-2
-3
-4

The values of the y-coordinates
are different for each point on
the line, but the values of x are
the same (–3 for the line x = –3,
2 for the line x = 2).

The y-coordinate tells you how far above or below the x-axis a point is.
Points with the same y-coordinate are all the same vertical distance from
the x-axis.

So, if a set of points all have the same y-coordinate, that set will fall on a
horizontal line.

PPPPPoints on a Horizoints on a Horizoints on a Horizoints on a Horizoints on a Horizontal Line haontal Line haontal Line haontal Line haontal Line havvvvve the Same e the Same e the Same e the Same e the Same y-Coor-Coor-Coor-Coor-Coordinadinadinadinadinatetetetete

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane

TTTTTopicopicopicopicopic
4.1.44.1.44.1.44.1.44.1.4



174174174174174

The equation of a horizontal line is y = c, where c is a constant (fixed)
number.

For example, y = 6, y = –3.

In Exercises 1–6, draw and label each set of lines on a coordinate plane.
1. x = 8 and x = 0 2. x = –3 and x = 1
3. x = 4 and x = –6 4. y = 0 and y = 3
5. y = –4 and y = –6 6. y = 2 and y = –3

In Exercises 7–12, write the equation for each line on the graph.

–2
–3
–4
–5
–6

4
3
2
1

–7
–8

654321–6 –5 –4 –3 –2 –1 0
–1

x

y

7.

8. 8
6
4
2

12

20
18
16
14

–2
–4

12108642–12–10–8–6 –4 –2 0

10

x

y

10.

9. –4
–6
–8

–10
–12

8
6
4
2

–14
–16

12108642–12–10–8–6 –4 –2 0
–2

x

y

12.

11.

Independent Practice

One thing that can look confusing at first is that the line x = 0 is actually the y-axis, while the line

y = 0 is the x-axis.  And a line of the form x = c (for any constant c) is a vertical line (that is, it is

parallel to the y-axis) — while a line y = c is a horizontal line (that is, it’s parallel to the x-axis).

RRRRRound Upound Upound Upound Upound UpRRRRRound Upound Upound Upound Upound Up

Draw and label the lines y = 4 and y = –1.

SolutionSolutionSolutionSolutionSolution

ExampleExampleExampleExampleExample 22222

The values of the
x-coordinates are different
for each point on the line, but
the values of y are the same
(–1 for the line y = –1, 4 for
the line y = 4).(–3, –1) (4, –1)

(2, 4)(–3, 4)

y = –1

y = 4

1 2 3 4

1
2
3
4

0
-1

-1-2-3-4

-2
-3
-4

In Exercises 1–10, draw and label each set of lines on a coordinate
plane.
1. x = 3 and x = –1 2. x = 4 and x = 1
3. x = 2 and x = –3 4. y = 3 and y = –1
5. y = 4 and y = 1 6. y = 2 and y = –3
7. y = 3 and x = 2 8. y = 6 and x = –4
9. y = –7 and x = –5 10. x = 6 and y = 4

Guided Practice

Section 4.1Section 4.1Section 4.1Section 4.1Section 4.1 — The Coordinate Plane


