
Rational Numbers and Exponents

2 Teach the Concept
Objectives use ordered pairs to locate points, use 
graphs to represent relations

Building on the Essential Question

At the end of the lesson, students should be able to 
answer “Why is the point M(4, 3) different from the 
point N(3, 4)?” 
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Lesson 1-6

Vocab

Essential 

Question

How can you use 
numbers and symbols 
to represent 
mathematical ideas?

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

Vocabulary

coordinate system
coordinate plane
y-axis
origin
x-axis
ordered pair
x-coordinate
y-coordinate
graph
relation
domain
range

What You’ll Learn  

• Use ordered pairs to locate points.
• Use graphs to represent relations.

Real-World Link

Bungee Jumping People bungee jump from 
bridges, from cliffs, and even into volcanoes! 
The table describes four bungee jumping sites 
and the approximate heights and times of the 
jumps. There are different ways to represent 
 this information.

Location Height (ft) Time of Fall (s)

Europabrücke, Austria 630 6

Glenns Ferry Bridge, Idaho 170 3

Macau Tower, China 764 7

Navajo Bridge, Arizona 452 5

Interactive 

Study Guide

See pages 17–18 for:
• Getting Started
• Vocabulary Start-Up
• Notes

In mathematics, a coordinate system or coordinate plane is used to locate points. 
The coordinate system is formed by the intersection of two number lines that meet 
at right angles at their zero points.

y

xO

origin (0, 0), the point
at which the number
lines intersect

x-axis horizontal
number line

y-axis vertical
number line
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An ordered pair of numbers is used to locate any point on a coordinate plane. 
The first number is called the x-coordinate, and the second number is called the 
y-coordinate.

The x-coordinate 
corresponds to a 
number on the 

x- axis.

The y-coordinate 
corresponds to a 
number on the 

y-axis.

(4, 5)

Ordered PairsOrdered Pairs
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Example 1

What’s the Math? graph ordered pairs
• When graphing an ordered pair, what does the 

x-coordinate tell you? how many units to move right 
from the origin

• What does the y-coordinate tell you? how many units 
to move up after moving x units right from the origin

Need Another Example?

Graph each ordered pair on a coordinate plane.
a. (3, 4)  
b. (0, 2)

Example 2

What’s the Math? identify ordered pairs
• In Example 2a, how do you know that the 

x-coordinate of point A is 2? The x-coordinate 
corresponds to the number on the x-axis directly below 
point A, which is 2.

• In Example 2b, why is 0 the y-coordinate of point B? 
Point B is located on the x-axis, so point B is 0 units up 
the y-axis and the y-coordinate corresponds to the 
number 0 on the y-axis. 

• What is the y-coordinate for any point located on the 
x-axis? 0

Need Another Example? 

Write the ordered pair that names each point.

a. G (1, 1)

b. H (4, 0)
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To graph an ordered pair, draw a dot at the point that corresponds to the ordered 
pair. The coordinates are your directions to locate the point.

Graph each ordered pair on a coordinate plane.
 a. J(5, 3)

Step 1Step 1  Start at the origin.

Step 2Step 2   Since the x-coordinate is 5, move 
5 units to the right.

Step 3Step 3   Since the y-coordinate is 3, move 
3 units up. Draw a dot.

 b. K(0, 4)

Step 1Step 1  Start at the origin.

Step 2Step 2   Since the x-coordinate is 0, you do not 
need to move right.

Step 3Step 3   Since the y-coordinate is 4, move 
4 units up. Draw the dot on the axis.

1a. Q(2, 3)  1b. R(5, 0)  1c. S (3, 1  1 _ 
2

  )  1d. T  (6  1 _ 
2

  , 5  1 _ 
2

  ) 

Sometimes a point on a graph is named by using a capital letter. To identify its 
location, you can write the ordered pair that represents the point.

Write the ordered pair that names each point.
 a. A

Step 1Step 1  Start at the origin.

Step 2Step 2   Move right on the x-axis to find the 
x-coordinate of point A, which is 2.

Step 3Step 3   Move up the y-axis to find the 
y-coordinate, which is 6.

The ordered pair for point A is (2, 6).

 b. B
The x-coordinate of point B is 3, and the y-coordinate is 0.
The ordered pair for point B is (3, 0).

 2a. C (0, 2)  2b. D (6, 3)

Example 1
Tools Tutor

y
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J (5, 3)

y

xO

K (0, 4)

  Do these problems to find out.  Got It ?Got It ?

1a–d. See Answer Appendix.

Tutor

Example 2

y
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A

B

C
D

  Do these problems to find out.  Got It ?Got It ?

Coordinate Planes 

Unless the units are 
marked otherwise, you 
can assume that each 
unit on the x-axis and 
y-axis represents 1 unit.
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Rational Numbers and Exponents

Example 3

What’s the Math? relations as tables
• Which numbers in the table are in the domain of the 

relation? the set of numbers in the row with header x

• Which numbers in the table are in the range of the 
relation? the set of numbers in the row with header y

Need Another Example?

Express the relation {(1, 4), (2, 2), (3, 0), (0, 2)} as a 
table. Then determine the domain and range.
See Answer Appendix.

Example 4

What’s the Math? relations as graphs
• In part 4a, how do you determine the y-coordinates 

in the table? Multiply the corresponding x-coordinate 
by 5, the rate in hours that the seahorse swims. 

• What steps did you follow in part 4b to graph the 
ordered pair (1, 5)? Start at the origin, move 1 unit to 
the right, move 5 units up, and draw a dot. 

• How could you use the graph to determine how far a 
seahorse swims in 2 hours? Find the point that 
corresponds to 2 on the x-axis. Because the point 
corresponds to 10 on the y-axis, this means the 
seahorse swims 10 miles in 2 hours.

Need Another Example?

John earns $5 an hour doing yard work.
a.  Make a table of ordered pairs in which the 

x-coordinate represents the hours worked and the 
y-coordinate represents the amount of money 
José earns for 1, 2, 3, and 5 hours of work.

b.  Graph the ordered pairs and describe the graph.
a–b. See Answer Appendix.

A set of ordered pairs such as {(2, 3), (3, 5), (4, 1)} is a relation. A relation can also be 
shown in a table or a graph. The domain of the relation is the set of x-coordinates. 
The range of the relation is the set of y-coordinates.

Ordered Pairs

(2, 3)
(3, 5)
(4, 1)

The range is 
{3, 5, 1}.

The domain 
is {2, 3, 4}.

Table

x y

2 3

3 5

4 1

Graph
y

xO

Express the relation {(0, 2), (1, 4), (2, 5), (3, 8)} as a table. Then determine the 
domain and range.

x 0 1 2 3

y 2 4 5 8
The domain is {0, 1, 2, 3}, 
and the range is {2, 4, 5, 8}.

 3. Express the relation {(2, 4), (0, 3), (1, 4), (1, 1)} as a table. Then determine the domain 
and range. See Answer Appendix.

A seahorse swims at a rate of about 5 feet per hour.

 a.  Make a table of ordered pairs in 
which the x-coordinate represents 
the hours and the y-coordinate 
represents the number of feet for 
1, 2, and 4 hours.

x y

1  5

2 10

4 20

 The points appear to lie in a line.

 b.  Graph the ordered pairs and 
describe the graph.
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 4. One square mile is equal to six hundred forty acres. See Answer Appendix.

 a. Make a table of ordered pairs in which the x-coordinate represents the number 
of square miles and the y-coordinate represents the number of acres in 1, 2, and 
3 square miles. 

 b. Graph the ordered pairs. Then describe the graph. 

RelationsRelations

Example 3
Watch Tutor

  Do this problem to find out.  Got It ?Got It ?

Example 4
Tools Tutor

  Do these problems to find out.  Got It ?Got It ?

Domain and Range 

The domain of a relation 
is also called the input. 
The range of a relation 
is also called the output.
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Formative Assessment
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.

Have students write about how this lesson on 
graphing ordered pairs and relations might help 
them with the next lesson on using words, 
equations, tables, and graphs to represent 
relations. Encourage them to glance forward at 
the next section if they want to preview the 
lesson. See students’ work.

Have students writ

TICKETTICKET
Out tut thhe hthhhe DooDDooD orOut the DoorOut thhe DDooD oe DoorrDD

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.

Differentiated Homework Options

AL
Approaching 
Level

12–33, 37, 39–63

OL On Level 13–33 odd, 34–37, 39–63

BL Beyond Level 34–63

 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.  

3 Practice and Apply

Graph each ordered pair on a coordinate plane. (Example 1) 1–4. See Answer Appendix.

 1. F(6, 0)  2. A(2, 5)  3. W(4, 1)  4. Z(0, 1)

Refer to the coordinate plane shown at the right. 
Write the ordered pair that names each point. (Example 2)

 5. J (3, 4) 6. K (2, 1)

 7. L (5, 2) 8. M (6, 6)

Express each relation as a table. Then determine the 
domain and range. (Example 3) 9–11. See Answer Appendix.

 9. {(3, 4), (1, 5), (4, 2)}

 10. {(1, 3), (2, 6), (3, 3), (4, 7)}

 11. One quart is equal to two pints. (Example 4) 

 a. Make a table of ordered pairs in which the x-coordinate represents the 
number of quarts and the y-coordinate represents the number of pints in 
1, 2, 3, and 4 quarts.

 b. Graph the ordered pairs. Then describe the graph.

Graph each ordered pair on a coordinate plane. (Example 1) 

 12. A(4, 7)  13. B(0, 4)  14. C(7, 3)   15. D(3, 4) 

 16. F(6, 1)  17. G(6, 5)  18. H(3, 0)  19. J(2, 2) 

Refer to the coordinate plane shown at the right. 
Write the ordered pair that names each point. (Example 2)

 20. L (2, 4) 21. M (6, 4)

 22. N (2, 1) 23. P (5, 2)

 24. Q (3, 7) 25. R (7, 2)

 26. S (5, 0) 27. T (4, 5)

Express each relation as a table. Then determine the domain 
and range. (Example 3) 28–32. See Answer Appendix.

 28. {(4, 5), (2, 1), (5, 0), (3, 2)}   {(0, 2), (2, 2), (4, 1), (3, 5)}

 30. {(6, 0), (4, 5), (2, 1), (3, 1)}  31. {(5, 1), (3, 7), (4, 8), (5, 7)} 

 32. The cost of a mini pizza is $7 at Pizza Pizza. (Example 4)

   a. Make a table of ordered pairs in which the x-coordinate represents the 
number of mini pizzas and the y-coordinate represents the cost of 1, 3, 5, 
and 7 mini pizzas at Pizza Pizza. 

 b. Graph the ordered pairs. Then describe the graph. 

Guided PracticeGuided Practice
Check

y

xO

M

J

K
L

Independent PracticeIndependent Practice Go online for Step-by-Step Solutions
eHelp

12–19. See Answer Appendix.
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Pages 32–33 Lesson 1-6 Got It?

 1a–d. y

xO
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Q (2, 3)

3, 1 1
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R (5, 0)1
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3.  x y

2 4

0 3

1 4

1 1

  D = {0, 1, 2}, R = {1, 3, 4}

 4a. x y

1 640

2 1280

3 1920

4b. 

y

x

1000

2000

3000

4000

5000

10 2 3 4 5

A
cr

e
s

Square Miles

Square Miles and Acres

  The points appear to lie in a line.

 Page 33 Lesson 1-6 Need Another Example?

3.  x y

1 4

2 2

3 0

0 2

4a. x y

1 5

2 10

3 15

4 25

 4b. 

x
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    The points appear to lie on a line.

Page 34 Lesson 1-6 Guided Practice

 1–4.  

Z

A

W
F

y

xO

9.   x y

3 4

1 5

4 2

 10. x y

1 3

2 6

3 3

4 7

   

D = {1, 3, 4}, R = {2, 4, 5}

  D = {1, 2, 3, 4}, R = {3, 6, 7}

Answer Appendix  AA3
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 11a.  x y (x, y)

1 2 (1, 2)

2 4 (2, 4)

3 6 (3, 6)

4 8 (4, 8)

 11b. 

    

0

1
2
3
4
5
6
7
8
9

10

1 42 3 5 6 7 8 9 10

P
in

ts

Quarts

Pints in Quarts

    The points appear to lie in a line.

Pages 34–35 Lesson 1-6 Independent Practice

 12–19. 

B
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28.  x y

4 5

2 1

5 0

3 2

 29. x y

0 2

2 2

4 1

3 5

   D = {2, 3, 4, 5}, R = {0, 1, 2, 5}  D = {0, 2, 3, 4}, R = {1, 2, 5}

 30. x y

6 0

4 5

2 1

3 1

 31. x y

5 1

3 7

4 8

5 7

  D = {2, 3, 4, 6}, R = {0, 1, 5}  D = {3, 4, 5}, R = {1, 7, 8}

 32a.  x y (x, y)

1 7 (1, 7)

3 21 (3, 21)

5 35 (5, 35)

7 49 (7, 49)

  32b. 

5
10
15
20
25
30
35
40
45
50

1 42 3 5 6 7 8 9 10

C
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$
)

Pizza Costs

0

Number of Pizzas

      The points appear to lie in a line.

 33a.  x y (x, y)

1 3 (1, 3)

2 6 (2, 6)

4 12 (4, 12)

6 18 (6, 18)

 33b. 
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1 42 3 5 6 7 8 9 10
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Hiking

0

Time (h)

 34a.  Sample answer:

   Piano Time (min) 5 10 15 20 25 30

Study Time (min) 25 20 15 10 5 0

 34b.  Time Management
S
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Piano Time (min)

0

5
10
15
20
25
30

5 2010 15 25 30 35
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