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Rational Numbers and Exponents

2 Teach the Concept

Lesson 2-6

Graphing in Four Quadrants
Interactive
Study Guide
See pages 41–42 for:
• Getting Started
• Vocabulary Start-Up
• Notes

Essential
Question
What happens when
you add, subtract,
multiply, and divide
integers?

Objectives graph points on a coordinate plane,
graph algebraic relationships

What You’ll Learn
• Graph points on a coordinate plane.
• Graph algebraic relationships.

Building on the Essential Question
At the end of the lesson, students should be able to
answer “How does the location of the points (-7, 8)
and (8, -7) change if you multiply each of the
coordinates in each ordered pair by -1?”

Real-World Link
Video Games Programmers of 3-D video games use
several coordinate systems or spaces to create a game
engine. The most commonly used spaces are local space,
world space, and camera space. In local space, objects are
e
placed on a coordinate grid at the object’s relative origin.

Example 1

Graph Points
Common Core
State Standards
Content Standards
Preparation for 7.RP.2a,
7.RP.2b, 7.RP.2d, 8.EE.5
Mathematical
Practices
1, 3, 4, 7

The coordinate system you used in Lesson 1–6 can be extended to include points
below and to the left of the origin.
origin
The x-axis extends to the
right and left of the origin.
Notice that the numbers
to the left of zero on the
x-axis are negative.

Vocab

Vocabulary

4
3
2
1
O

−4−3−2

T

y

1 2 3 4x

The y-axis extends above
and below the origin.
Notice that the numbers
below zero on the y-axis
are negative.

−2
−3
−4

quadrants

Recall that a point graphed on the coordinate system has an x-coordinate and
a y-coordinate. The dot at the ordered pair (-2, -3) is the graph of point T.

Tools Tutor

Example 1

Nicola Tree/Stockbyte/Getty Images

Write the ordered pair that names each point.
a. J
The x-coordinate is -4.
The y-coordinate is -3.
The ordered pair is (-4, -3).
b. L
The x-coordinate is 2.
The y-coordinate is -2.
The ordered pair is (2, -2).

Got It ?

−5−4−3−2

J

5
M
4
3
2
1
O
−2
−3
−4
−5

Need Another Example?

Write the ordered pair that names each point.
y
a. P (4, -2)
5
4
b. Q (-3, -1)
3
2
1

y

K

What’s the Math? write ordered pairs
• How many units left along the x-axis do you need to
move to be directly above point J? 4 units
• How many units down do you need to move to be at
point J? 3 units
• What are the signs of the x- and y-coordinates of
point J? Both are negative.
• What are the signs of the x- and y-coordinates of
point L? Explain. The x-coordinate is positive, the
y-coordinate is negative; Point L is located where 2 on
the x-axis and -2 on the y-axis intersect.

−2−1
Q −2
−3

O

1 2 3 4 5x
P

1 2 3 4 5x

L

Do these problems to find out.

1a. M (0, 5)

1b. K (-5, 2)
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Example 2

The x-axis and the y-axis separate the coordinate plane
into four regions, called quadrants. The quadrants are
named I, II, III, and IV.

What’s the Math? graph points
• Why do you move left on the x-axis when graphing
point A? The x-coordinate is negative.
• Why do you move down when graphing point A?
The y-coordinate is negative.
• How do you know that point B is not in a quadrant?
Points on the axes are not located in any of the quadrants.
• If a point is on the y-axis, what is that point’s
x-coordinate? 0

I

(+, +)

O

−4−3−2

1 2 3 4x

−2
III
−3
(-, -)
−4

IV

(+, -)

Watch Tools Tutor

Graph and label each point on a coordinate plane.
Name the quadrant in which each point lies.
a. A(-2, -4)
Start at the origin. Move 2 units left. Then move
4 units down and draw a dot. Point A(-2, -4) is
in Quadrant III.

y
4
3
2 B (0, 2)
1
O
x
−4−3−2−1
−1 1 2 3 4

A

b. B(0, 2)
Start at the origin. Since the x-coordinate is 0, the
point will lie on the y-axis. So, move 2 units up.
Point B(0, 2) is not in a quadrant. It is on the y-axis.

Example 3

Got It ?

What’s the Math? graph algebraic relationships
• Does a pattern exist in the graph? If so, describe it.
The points appear to fall in a line. Also, each point is one
unit to the left and one unit below the previous point.
• Since each point is one unit to the left and one unit
below the previous point, what does this mean?
Tarie’s score decreases by 1 each time John’s score
decreases by 1.

(−2, −4)

−2
−3
−4

Do these problems to find out.

2a. H(4, -3) IV
2b. I(-1, 4) II
2a–c. See Answer Appendix for graph.

2c. J(0, -2) none

Graph Algebraic Relationships
You can use a coordinate graph to show relationships between two numbers.
Tools Tutor

Example 3

Need Another Example?

Scale
When no numbers are
shown on the x- or
y-axis, you can assume
that each square is one
unit long on each side.

The difference between John and Tarie’s golf score is 2. If x represents John’s
score and y represents Tarie’s score, make a table of possible values for x and y.
Graph the ordered pairs and describe the graph.
Choose values for x and
y that have a difference
of 2. Then graph the
ordered pairs.
The points are along a
diagonal line that crosses
the x-axis at x = 2.

Got It ?

Chapter 2 Operations with Integers

y

Example 2

Graph and label each point on a coordinate plane.
Name the quadrant in which each point lies.
a. S(-1, -5) III
b. U(-2, 3) II
a–b. See Answer Appendix for graph.

84

4
3
II
2
(-, +)
1

The axes and points on the axes are not located in any
of the quadrants.

Need Another Example?

Mrs. Gossell’s class is playing a classroom quiz game.
The difference between Ali’s and Joachim’s scores is
3 points. If x represents Ali’s score and y represents
Joachim’s score, make a table of possible values for x
and y. Then graph the ordered pairs and describe the
graph. See Answer Appendix.
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x

y

x-y=2
y
(x, y)

2

0

1

-1

(2, 0)

O

x

(1, -1)

0

-2

(0, -2)

-1

-3

(-1, -3)

-2

-4

(-2, -4)

Do this problem to find out.

3. The sum of two golf scores is 3. If x represents one score and y represents the other
score, make a table of possible values for x and y. Graph the ordered pairs and
describe the graph. See Answer Appendix.
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Formative Assessment
Check

Guided Practice
Name the ordered pair for each point graphed at the right. (Example 1)
1. Q (-5, 2)

y

2. P (3, -3)

S
Q

3. T (5, 2)
4. M (-5, -2)
5–8. See Answer Appendix for graph.
Graph and label each point on a coordinate plane. Name the
quadrant in which each point is located. (Example 2)
5. A(-2, 3) II

6. B(4, -1) IV

7. C(-3, -2) III

8. D(0, -5) None

9.

Guided Practice Use these exercises to assess
students’ understanding of the concept of the lesson.
If they need more help, use the Personal Tutors
available online.
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R

Hand out a coordinate
coordin
graph and a list of 4–6
ordered pairs that the students can graph. Have
them name and label each point and name the
quadrants in which each point lies. Make certain
to include points that are in each quadrant. See
students’ work.

L

Model with Mathematics The difference of two temperatures is 4°F. If x
represents the first temperature and y represents the second temperature, make
a table of possible values for x and y. Graph the ordered pairs and describe the
graph. (Example 3) See Answer Appendix.

eHelp

Independent Practice

Go online for Step-by-Step Solutions

Name the ordered pair for each point graphed at the right. (Example 1)
10. S (-5, 3)

11. H (-3, 1)

12. D (5, 2)

13. B (3, 5)

14. M (-3, -1)

15. L (-4, -3)

16. F (3, -4)

17. Q (5, -3)

18. K (0, -3)

19. J (0, 3)

y

G

B

J

S

D
H
P
O

x

M
L

K

Q
F

3 Practice and Apply
Homework

The Independent Practice pages are meant to be
used as the homework assignment. If you do not
wish to assign the entire exercise set, you can use
the table below to select appropriate exercises for
your students’ needs.

Graph and label each point on a coordinate plane. Name the quadrant
in which each point is located. (Example 2) 20–31. See Answer Appendix for graph.

B

20. Z(-1, 1) II

21 Y(-2, 3) II

22. X(5, 6) I

23. W(6, 2) I

24. V(-1, -6) III

25. S(2, -1) IV

26. T(-5, 0) none

27. R(0, -4) none

28. P(-4, 5) II

29. Q(-3, 3) II

30. N(1, -1) IV

31. K(5, -3) IV

32.

Model with Mathematics After two plays, the Wildcats gained a total of
16 yards. If x represents the number of yards for play one, and y represents the
number of yards for play two, make a table of possible values for x and y. Graph
the ordered pairs and describe the graph. (Example 3) 32–33. See Answer Appendix.

33.

Model with Mathematics The distance between two runners in a race is 10 feet.
If x represents the position of one runner in relation to a water stop and y represents the
position the second runner, make a table of possible values for x and y. Graph the
ordered pairs and describe the graph. (Example 3)
Persevere with Problems Name the quadrant in which each point lies.

34. A(5, ⎪-6⎥) I

35. E(⎪-5⎥, -3) IV

36. J(x, y) if x < 0, y > 0 II

37. U(x, y) if x > 0, y < 0 IV

Differentiated Homework Options
AL

Approaching
10–33, 47, 50–74
Level

OL

On Level

BL

Beyond Level 34–74

11–33 odd, 34–47, 50–74

Create Your Own Homework Online
can be used to create worksheets
for the suggested assignments above, or create your
own worksheets for differentiated homework or
review.
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