Rational Numbers and Exponents

" Lesson 1-6

Ordered|/Pairs’and/Relations
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@ Interactive What You'll Learn h‘ >

m bl. & |
2> Study Guide « Use ordered pairs to locate points. 4]
See pages 17-18 for: « Use graphs to represent relations. i
= Getting Started N
« Vocabulary Start-Up - | (M) o . h‘  \
s | R ;,gj Real Walrld Link \(i
—- e Bungee Jumping People bungee jump from
bridges, from cliffs, and even into volcanoes!
N e The table describes four bungee jumping sites
-_ Question and the approximate heights and times of the
Mo canviiia jumps. There are different ways to represent l
numbers and symbols this information.
to represent = [ F T
mathematical ideas? = Location | Height (ft) Time of Fall (s) _
! Europabriicke, Austria 630 6
“ﬁs_: Cons C | Glenns Ferry Bridge, Idaho | 170 . 3
VY2 State Standards Macau Tower, China 764 7 s '@ ﬁ
ContentStandards =, .. [ )
N d 4 ]
Preparation for 7.RP.2a, ‘ U AN AT = s = -
7.RR2b, 7.RP.2d, B.EE.5 |
Mathematical
Practices '
1.3, 4 '

: g' Ordered Pairs
4 Vocabulary

coordinate system
coordinate plane

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
| atrightangles at their zero points.

y-axis
origin | M.
x-axis | y-axis vertical L7
i | number line Fe+————t—
ordered pair i : Ll _(.hg
x-coordinate ; 4
y-coordinate : origin (0, 0), the point 3 x-axis horizontal
o ! :1_1wh.1ch the number b numbet line
grap | lines intersect i Vi
relation |
| Oy 1 2 34 567 8x
domain |
range h . . .
| 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.
|
| (4, 5)
E | .f uo .- \
g | The x-coordinate . The y-coordinate
2 | correspondstoa |............... T RS corresponds to a
g | number on the number on the
g | X-axis, y-axis.
|
i
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i ‘ 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.

: — ol Tutor
‘Example 1 %]»
Graph each ordered pair on a coordinate plane.
Coordinate Planes a. J(5,3) ¥
Unless the units are Start at the origin.
marked otherwise, you
can assume that each Since the x-coordinate is 5, move ’
unit on the x-axis and 5 units to the right. 1153
y-axis represents 1 unit. 4
—— Step 3| Since the y-coordinate is 3, move
3 units up. Draw a dot. = s
b. K(0,4) ¥
Step 1| Start at the origin.
Since the x-coordinate is 0, you do not .
need to move right. —pKo.4
Step 3| Since the y-coordinate is 4, move
4 units up. Draw the dot on the axis.
o X
(Gaf [t? Do these problems to find out.
1a. Q2,3) 1b. R(5, 0) 1 5(3, 1%) 1d. T(ﬁ%, 5%)

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.

_Example 2

Write the ordered pair that names each point.

Tutor

a. A y

Start at the origin. AT

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

i

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 ardered pair for point Bis (3, 0).

i :
| Gof It? Do these problems to find out.

2a. C 2b. D

32 chapter 1 The Language of Algebra




Rational Numbers and Exponents

Q

Domain and Range
The domain of a relation
is also called the input.
The range of a relation
is also called the output.

Q

Page 3

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 Table Graph
(2, 3) | y
(3,5) S
(4, 1) |23
[ The domain }* k[ The range is ] _ 3 _ 5
is {2, 3 4} 8.5 4 1
. s -
' Example 3

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

B o [1]2]3
- BB

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

Gcf [t? Do this problem to find out.

{Watch

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

and range.

m——

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

a. Make a table of ordered pairs in b. Graph the ordered pairs and

which the x-coordinate represents describe the graph.
the hours and the y-coordinate Seahorses
represents the number of feet for ¥
20

g 15

g 10 .

&

8 ; 4

1 0 X

The points appear to lie in a line. ! Tilile(h]a %

Gm‘ {#? Do these problems to find out.

4, One square mile is equal to six hundred forty acres.

; TDD| Tutor
. Example 4 -

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.

Lesson 1-6 Ordered Pairs and Relations
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Guided|Practice

Graph each ordered pair on a coordinate plane. (Bample 1)
1. F(6,0) 2. A(2,5) 3. W4, 1) 4, Z(0,1)

Refer to the coordinate plane shown at the right. y
Write the ordered pair that names each point. (Eampe?)

5. 4 6. K M=
I.L 8. M J

Express each relation as a table. Then determine the K
domain and range. (fxample3)

9. {(3,4),(1,5), (4, 2)}
10. {(1, 3),(2,6), (3, 3), (4, 7)}

Q 11. One quart is equal to two pints. (Eample 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.

Independent!Practice
Graph each ordered pair on a coordinate plane. (fample 1]
12. Al4,7) 13. B(0, 4) 14. C(7, 3) 15. Di3, 4)
16. F(6,1) 17. G(6, 5) 18. H(3,0) 19. Ji2,2)
Refer to the coordinate plane shown at the right. y
Write the ordered pair that names each point. (Fampe )
20. L 21. M Q
22. N 23. P L ‘_"’il" B
24. Q 25. R el
N R~

26. 5 27. T } ¢ S

0 | X

Express each relation as a table. Then determine the domain
and range. (bxample3)

28. {(4,5), (2, 1), (5,0), (3, 2)} ) 10,2, 22,@ 1,651
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. (Exampled)

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.

34 chapter 1 The Language of Algebra
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Rational Numbers and Exponents

33.

Page 5

34,

‘m‘ Six students in Mr. Maloney’s class

36.

" s Height (in. 58 56 62
made a table of ordered pairs for their k)| ] :
height in inches x and their shoe size y. Shoe Size 6 5 =

e e R

Aaron is hiking in a state park. He averages 3 miles per hour. (Eamples)

a. Make a table of ordered pairs in which the x-coordinate represents the
number hours and the y-coordinate represents the number of miles hiked

in1,2,4,and6h ; i
in an ours_ 77;'5 L | b ,
b. Graph the ordered pairs. stanct | 3| b |+ l_ﬂ

Gﬁs Multiple Representations In this problem, you will explore more
about relations. Suppose Jamal has only 30 minutes to practice the piano ang
study for a science test. 8 -

a. Table Make a table of ordered pairs showing at least 6 ways Jamal can split the}?, 5 4
time between the two activities. Let the x-coordinate and the y-coordinate | ol
represent the number of minutes spent playing the piano and the number of -

minutes spent studying, respectively. T 9
b. Graph Graph the ordered pairs. ﬁ b
¢. Words Describe the general pattern of points of your graph. .E' 3

d. Graph Choose a point on the graph that is not one of the points you plotted. £ X045 b

Use the coordinates to predict a pair of values for the piano time and study time.

a. Graph the ordered pairs.
b. Compare this graph to the graph in Example 4.

Gﬁﬁ Multiple Representations The numbers4,7,10,13, ... form an arithmetic = —=
sequence because each term can be found by adding the same number to the |
previous term.

Term Number 1 2 I | 4

Term 4 7 0 | B3
a. Numbers Write the set of ordered pairs (term number, term).

=2

. Graph Graph the ordered pairs.
¢. Words Describe the shape of the graph.

o

. Words If possible, write a rule to find the twentieth term. Explain how you found the
rule or why you cannot write a rule.

@j H.O.T. Problems Higher Order Thinking

37.

=
ﬂ£§,5 Reason Abstractly Write a vocabulary term that completes the fellowing.

A point is to a number line as a(n) _?_is to a coordinate grid.

38. CES.'} Persevere with Problems Describe all of the possible locations for the graph

39.

of (x, y) ifx = 2.

ﬂ@ Justify Conclusions Refer to Exercises 32 and 33. For which graph would it
make more sense to connect the points with line segments? Explain.

40, @. Building on the Essential Question Explain why the point M(4, 3) is different

from the point N(3, 4).

Lesson 1-6 Ordered Pairs and Relations
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z Standardized Test Practice )

41. On the map of a campsite shown below, the tent | 43, What is the domain of the relation below?
is located at (3, 7). Which point represents the
location of the tent? Il [
1
r B |
c , | & |
& B | 4 | ]
D T A ,6 '|
L 3 L
7|4
P e A {1,2,4,6,7]
B {1,3}
A point A C point C C {1,348}
B pointB D point D | D {(1,3).(2,4),(4,8),(6,1),(7,4)}
42. Rectangle ABCD has vertices A(1, 3), B(1, 6), and | 44, Short Response PointZis located at (4, 7) ona
({5, 6). What are the coordinates of point D? | coordinate plane. Point Tis located 3 units to the
F (6,5) H (5,3) right and 4 units down from point Z. What is the

| x-coordinate of point T?
G (5 1) J (6, 1) !

L "

,) Commeon Core Review

Name the property shown by each statement. 7.EE.1
45,5-3=3.5 46. 6-2-0=0
47, 0+13=13 48. 5+x)+6=5+(x+6)

State whether each conjecture is true. If not, give a counterexample. 7.EE.1
49, Division of whole numbers is associative.

50. Subtraction of whole numbers is commutative.

@ 5t dtr+5e - 35416

51. Melinda purchased the items shown in the table. 7.3

Item Price ($)
a. Write an expression to show the total cost of the items. \l i } : 3 (35) e
b. Suppose the cost of the sweater is $25. How much did she spend in all? \, ‘ — | s ?5 _”-L
\, | aa |
Find the value of each expression. 6.EE.2c ‘ - ! L, ‘?I
52. x+7ifx=8 83. d—5ifd=12 54, 18+ mifm=4
55. f—12iff= 28 56, s+ 14ifs=32 57. 19—Dbifb=5
Find the value of each expression. 5.04.1
58. 8+12x4+8 89. 13—-6Xx2+1 60. 14—-2x7+0
61. 30— 14x2+8 62. 11+4x(12-7) 63. (11—7)%x3—5
36 Need more practice? Download Extra Practice at connectED.mecgraw-hill.com.
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Guided|Practice n

Graph each ordered pairon a dinate plane. [Eamgle 1) 1-4. See Answer Appendix.
1. F(6,0) 2. Ai2,5) 3. W4, 1) 4. Z|0,1)

Refer to the coordinate plane shown at the right. [
Write the ordered pair that names each point. Fampe 2
5.1 (3,4 6. K@21)
7.L5,2 8. M (6,6) i

Express each relation as a table. Then determine the
domain and range. (tange3 9-11. See Answer Appendix.

9. {3.4). (1.5). (4. 2)}
10. {(1,3). (2.6). (3. 3). (4. 7))

L =
L { |~

11. One quart is equal to two pints. [Eample 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.

IndependentiPractice

Graph each ordered pairon a di plane. Eamgle ) 12-19. See Answer Appendix.

12 Al4.7) 13. B(0.4) 14. ((7.3) 15. D(3.4)
16. F(6,1) 17. G{6.5) 18. H(3,0) 19. J2.2)
Refer to the coordinate plane shown at the right. ¥ T
Write the ordered pair that names each point. g2 !
20. L (2,4) 21. M (6, 4) Q
22.N (2,1) 23.P (52 ——'E Inghw
24.003,7) 3.R(7,2) T
N R

26.5 (5,0) 27.T (4,5) + 1

T S 171

[ [1TT15

Express each relation as a table. Then determine the domain
and range. (temple?) 28-32. See Answer Appendix.

28. {{4,5). (2.1). (5. 0). (3. 2)} Y (0.2.2.2.41.6.5)
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. (tanple4)

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.

Page 7
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33. Aaron is hiking in a state park. He averages 3 miles per hour. (fample

a. Make a table of ordered pairs in which the x-coordinate represents the
number hours and the y-coordinate represents the number of miles hiked
in1,2,4,and 6 hours. 33-35a. See Answer Appendix.

b. Graph the ordered pairs.
bi‘. t‘i‘;ﬁ} Muitiple Representations In this problem, you will explore more

about relations. Suppose Jamal has only 30 minutes to practice the piano and
study for a science test.

a. Table Make a table of ordered pairs showing at least 6 ways Jamal can split the
time between the two activities. Let the x-coordinate and the y-coordil
represent the number of minutes spent playing the piano and the number of
minutes spent studying, respectively.

b. Graph Graph the ordered pairs.

¢. Words Describe the general pattern of points of your graph.

d. Graph Choose a point on the graph that is not one of the points you plotted.
Use the coordinates to predict a pair of values for the piano time and study time.

‘m Six students in Mr. Maloney’s class
made a table of ordered pairs for their e s 51 6f - - 6:
height in inches x and their shoe size y. Shoe Size & ST | Bi 8 7 TT

. Graph the ordered pail
o e Ly Sample answer: 3 times the x-value plus 1 equals
b. Compare this graph to the graph in Example 4. the y-value
-
36. l‘§§§ Muitipie Representations The numbers 4,7, 10, 13, ... form an arithmetic
sequence because each term can be found by adding the same number to the
previous term.

Term Number 1 2 3 1
Term 4 7 ] 3

a. Numbers Write the set of ordered pairs (term number, term). {(1, 4), (2, 7), (3, 10), (4, 13)}
b. Graph Graph the ordered pairs. See Answer Appendix.
<. Words Describe the shape of the graph. The graph shows a positive, linear relationship.

d. Words If possible, write a rule to find the twentieth term. Explain how you found the
rule or why you cannot write a rule. Sample answer: 3 times the x-value plus 1 equals the y-value

Cj_/(‘- H.O.T. Problems migner orcer Thinking

b 37. 5@3} Reason Abstractly Write a vocabulary term that completes the following.
A point is to a number line as a(n) _?_is to a coordinate grid. ordered pair
38. (€3} Persevere with Problems Describe all of the possible locations for the graph
of (x, ) if x = 2. the vertical line where x =2
39, Q@ Justlfy Concluslons Refer to Exercises 32 and 33. For which graph would it
make more sense to connect the points with line segments? Explain. See Answer Appendix.

40. &) Bultding on the Essenciai Question Explain why the point M4, 3)is different
from the point N(3, 4). See Answer Appendix.
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/ Standaralzea Test Practice

41. On the map of a campsite shown below, thetent | 43. What is the domain of the relation below? A

is located at (3, 7). Which point represents the
location of the tent? C | y
1113
y I
U | 2 4
| 4|8
o N | 61
7 B
i 1l | A {1,2,4,67)
[ B {1.3}
A pointA C pointC \ C {1.3.4,8)
B pointB D pointD D {(1.3). (2. 4). (4,8).(6, 1), (7.4)}
. |
42. Rectangle ABCD has vertices A(1, 3), B(1, 6), and | 44, Short Response Point Zis located at (4, 7)on a
C(5. 6). What are the coordinates of point D7 H ‘ coordinate plane. Point Tis located 3 units to the
F 65 H (5.3) right and 4 units down from point Z. What is the
G 5.1 16N [ x-coordinate of point T? 7

@5) Common Core Review

Name the property shown by each statement. 7Ec1
45, 5.3=3.5 Commutative (x) 46. 6-2-0=0 Multiplicative Property of 0
47. 0+ 13 =13 Identity (+) 48, (5 +x)+6 =5+ (x+ 6) Assoclative (+)

State whether each conjecture is true. If not, give a counterexample. 71
49, Division of whole numbers is associative. no; (100 + 10) + 2% 100 + (10 + 2)
50. Subtraction of whole numbers is commutative. ne;9—3#3-9

51. Melinda purchased the items shown in the table. 7.EE3 S Price 5]
a. Write an expression to show the total cost of the items. 35+ 16 5
b. Suppose the cost of the sweater is $25. How much did she spend in all? $91 == s+
belt 4
Find the value of each expression. 6EE2c i
52 x+7ifx=8 15 53. d—5ifd=127 54. 18+ mifm=4 22
55. f—12iff=28 16 56. s+ 14ifs=32 46 57. 19— bifb=5 14
Find the value of each expression. 5.04.1
58.8+12x4+8 14 59. 13— 6x2+1 2 60. 14—2x7+00
61.30—14x2+8 10 62 1M+4x(12—-7) 31 63. (MN—7)x3-57
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