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Complete these exercises to review skills you will need
for this madule.

Evaluate Expressions

EXAMPLE Evaluate B3+2) - 5°
8(3+2) - 5'=8(5) -5  Parform operations Inslde parentheses first.
=BIS)—25 Evaluate exponents.
=40 - 25 Multiply.
=15 Subtract.

Evaluate the expression.

1. 45+6)-15 2. B2+44)+16

3, 314-7)-16 4. 68-3)+3(7-4)

5. 10(6 —5) — 3(9—6) 6. 7(4+5+2)—6(3+5)

7. 28+3)+ 4 8. 7(14-8) - &

9, B2+1Y — 4

Connect Words and Equations

EXAMPLE  The product of a number and 4 is 32
The product of xand 4 is 32. Rapresent the unknown with a varlable.
4 x xis32. Determine the operation.
4x x=32 Determine the placement of the equal sign.

Write an algebraic equation for the word sentence.

10. Anumber Increased by 11. 17Is the sum of a number
791s83. and 6.

12. The quotient of a number 13. 81 s three times a number.

and8ls4.

14. The difference between 31anda 15, Eightless than a numberis 19.
numberis 7.

[l
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Lesson  Writing Equations to =9 ==’

Salwe. problenes by witing...
mdhl:i

1 1 .1 Represent Situations . o= «=

Are Solutions

An equation is a mathematical statement that two expressions are equal.
An equation may or may not contain variables. For an equation that has

a variable, a solution of the equation is a value of the variable that makes

the equation true.
An equation represents a
An exprassion represents relationship between two
@ single value. values.
\hpnuln Equation /
Numerical 5+4 5+4=9 .
; | Aneqguation relates
Words anumber plus 4 A number plus 4 /s . two expressions using
Algebraic n+4 n+4=9 ~—— symbols forlsor equals.

CIILTE) Determine whether the given value is a solution of the equation.
A x+9=15x=6
Substitute 6 for x. O+ 9’15

- ar
@a solution of x+ 9 = 15.

B /29y —

- )
Substitute 8 for y. 232

4
Divide. D Ip
@a solution of % =32.

€ Bx=72x=9

Substitute 9 for x. s( O ) In
Multiply. D E)
@a solution of 8x = 72.
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EXPLORE ACTIVITY (cont'd] m

vour TuRn J

De&ermine whether the given value is a solution of the equation.

1. N=n+6n=5 2. y-6=24y=18
3. % = ‘:X = 36 4. 15t= ‘00,'2 6 Do Asesnernre
40 Blurvestioe,
—

Writing Equations to
Represent Situations

You can represent some real-world situations with an equation. Making
a madel first can help you organize the information.

Mark scored 17 points for the home team in a

basketball game. His teammates as a group F1-rir
scored p points. Write an equation to represent V-Ooy
this situation. HOME peme GUEST
Mark's Teammates' Total X
points + points points
17 + P = 46

YOUR wm’) %
@the an equation to represent each situation. l §
5
5. Marilyn has a fish tank that 6. Juanita has 102 beads to make 3
contains 38 fish. There are 9 n necklaces. Each necklace will g
goldfish and fother fish. have 17 beads. -
g.
[ <

7. Craig is ¢ years old. His 8. Kim rented skates for h hours. ‘

12-year-old sister Kaitlin is The rental fee was $2 per hour l
3 years younger than Craig. and she paid a total of $8.

roed
S ey

=

Writing an Equation and
Checking Solutions

You can substitute a given value for the variable in a real-world equation to
check if that value makes sense for the situation.

© Boaghtes ViTin Hurreat Pubiiivag Coopasy

Sarah used a gift card to buy $47 worth of groceries. Now she has $18 left
on her gift card. Write an equation to represent this situation. Use your
equation to determine whether Sarah had $65 or $59 on the gift card
before buying groceries.

STEP1  Write a word equation based on the situation.
Amount Amount Amount left
on card spent on card
STEP2  Rewrite the equation using a variable for the unknown
quantity and the given values for the known quantities.
Let x be the amount on the card. NN )
Amount Amount Amount left The amount spent and |
on Cud - smt - on m the amount left on the
card are the known
X - 47 = 18 quantities. Substitute
those values in the
STEP3 | Substitute 65 and 59 for x to see which equation istrue. | equation
X—47=18 X—47=18
65— 47 1 18 59477 18
18 18 12118
The amount on Sarah’s gift card before she bought groceries was $65.
Reflect

9. What if? Suppose Sarah has $12 left on her gift card. How would this
change the equation and the final answer?

YOUR m’)
10. On Saturday moming, Owen earned $24. By the end of the afternoon

he had earned a total of $62. Write an equation represent the situation.
Determine whether Owen earned $38 or $31 on Saturday afternoon.

Oedre Assanarment
41 plarvenbon
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Determine whether the given value is a solution of the equation. (Explore Activity Example 1)

g 6.EE.S5, 6.EE.6, 6.EE.7

1. 3=x-9%x=14 2. %:4;n=52

? - J
23 = l 9
\ Ta

13

E‘ll. Andy is one-fourth as old as his 23. Multistep Alan has partially completed a
grandfather, who is 76 years old. Write an E table showing the distances between his
equation to determine whether Andy is 19 town, Greenville, and two other towns.

Number Number of rooms

In the school band, there are 5 trumpet players and fflute players. There are
twice as many flute players as there are trumpet players. Write an equation to
represent this situation. (Example 2)

Pedro bought B tickets to a basketball game. He paid a total of $208. Write an
equation to determine whether each ticket cost $26 or $28. (Example 3)

The high temperature was 92 ‘F. This was 24 °F higher than the overnight
low temperature. Write an equation to determine whether the low temperature
was 62 °F or 68 °F. (Example 3)

g 17. Tell how you can determine whether a number is a solution of an equation.

300 un=s
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determine whether there are 61 or 71
students on the bus at the beginning of
the route.

Write an equation that involves
multiplication, contains a variable, and
has a solution of 5. Then write another
equation that has the same solution and
includes the same variable and numbers
but uses division.

Vocabulary How are expressions and
equations different?

23! D ? or 22 years old.
=4 Distance between Greenville and
Nearby Towns [miles)
3. 14 +x=46,x =32 4, 17y=8B5y=5
19. Asleeping bag weighs 8 pounds. Your — i
5. 25=f.k=5 6. 25n=45n=18 backpack and sleeping bag together Hadley ?
weigh 31 pounds. Write an equation to
7. 21=m+gm=1 8. 21-h=15h =6 determine whether the backpack without a. The d“ﬁ;f:g“w*':::‘:m‘"d
9. d—4=19.d=15 0. 5+ x=47:x =52 the sleeping bag weighs 25 or 23 pounds. meG‘eed'iswtance bemksn Parker and
-~ -~ e Greenville. Write two equations that
Ll it Ll 12. 54=31:9=13 e theouaha b " compare the distance between Hadley
20. H a bus route, 23 students
ﬂ 13. Each floor of a hotel has r rooms. On B floors, there are a total of 256 rooms. have beyen mped off andia students m‘xﬂegmfﬁh; d"x‘?“:n“
Write an equation to represent this situation. (Exampls 2) remain on the bus. Write an equation to what your variable represents.

b. Alan says the distance from Hadley to
Greenville is 16 miles. Is he correct?

Explain.

24. Explain the Error A problem states that

Ursula earns $9 per hour. To write an
expression that tells how much money
Ursula earns for h hours, Joshua wrote |
Sarah wrote 9h. Whose expression is
correct and why?
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Writing a Multi-Step Equation

6.EE.2a
EJ — You can solve real-world problems by writing an equation.
egreiioas h M lenen

ol -
tad e remder Ak EXAMPLE 2 (004 —en

6.EE.2D

Write an equation to represent the real-world situation. Show how the
parts of the equation match the real-world situation.

A Aplumber charges a $25 service fee plus an additional hourly rate of $85.

What is the total cost of hiring the plumber?
EXPLORE ACTIVITY  [E5) see2b service  hourly  hours
- fee rate * worked ~ totalcost
Using Vocabulary l % /7
E Match the term on the left to the correct expression on the right. £ 4 S v
- C
1. sum ~ a|n::\bier thatls rlnultlplied by the variable In an B Aschool theater group sells both adult and student tickets for each
IRGEDIAIC Expression play it puts on. Adult tickets cost $8 each and student tickets cost $3
2 term B. anumber that is multiplied by another number to each. How much will the theater group earn for one performance?
get a product
cost for number cost for number of amount
3 oproduct  _ C theresult of subtracting one number from another one , ofadult ; one . student _  earned
adult tickets student tickets for one
factor —  D. apartofanexpression that is added to or ticket sold ticket sold performance
subtracted from another part of an expression \ / \ / l
5. quotient E. the result when two or more numbers are multiplied 8a + 3s - p
6. coefficent F. the result when one number is divided by another
7. difference ______ G. the result when two or more numbers are added
L Describe each expression using the terms sum, difference, product, quotient, factor, term, and

Understanding an Expression

= Anexpression represents mathematical operations using signs and symbals. £
g Expressions can also be written with words. There is usually more than one way y B
g to describe an expression. 2, 37 g
. EXAMPLE 1 E
3 g Write an equation to represent the real-world situation. Show how the parts of the equation z
g Describe each expression using the vocabulary from the Explore Activity. . match the real-world situation. <
z  Examine each part of the expression and the expression as a whole. 3. Anamusement park charges an entrance fee of $7.50 plus $2.50 per ride. Calculate the %
? R sc+7 amount spent at the amusement park in one day for five students if all students ride the rides 2
o together. ~

3+7 thesumof3and 7

5(3 +7) theproduct of 5 and the sumof 3 and 7

B qu =2

du the product of the factors wand 4

4u =2 thequotlent of the terms 4 timeswvand 2
302B urits
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Addition Equations

EXPLORE ACTIVITY 1 5 see7
Looking for Patterns

A simple equation can sometimes be solved just by noticing patterns and equivalent
values.

‘A Determine the value of x in the equation x + 2x = 2x + 5.

Circle the term repeated on both sides of the equation. x + 2x = 2x + 5
The variable x will have the same value everywhere it appears in the
equation, so 2x on the left side will have the same value as 2x on the right
side. Rewrite the equation with 2x removed from both sides.
X =
B Determine the value of 4t in the equation 4t + 3t =3t + 8.
Circle the term repeated on both sides of the equation.

The variable t will have the same value everywhere it appears in the
equation, so 3t on the left side will have the same value as 3t on the right
side. Rewrite the equation with 3¢ removed from both sides,

4t+3t=31+8

at=

Reflect

1. Analyze Relationships Identify the terms that could be removed from both
sides of the equation. Explain your reasoning. 5g + 15=29 + 59

2. Analyze Relationships Would you be able to use this method for determining
the value of 3x in the equation 3x + 6x = Sx + 157 Explain.

Getting Ready 112 302C
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Find the value of the variable in each equation.
1. Determine the value of x in the equation x + 5x = 5x + 7.

X =

2. Determine the value of 4p in the equation 4p + 2p = 2p + 3.
o= ______

3. Can you determine the value of y in the equation 2y - y = Sy + 7 by
removing a term from each side? Why or why not?

Solve each equation by crossing out an equal number of the same shape
on each side of the scale. Write the solution in the space provided.
& 7=p+6 5. b+a=10
| aeas
e PR «BB J , 858
p=____ b=___
6. 2+c=3 7. x+1=2
ool 4 o IR ISP PR
= X=

Getting Reacy 112 302E




Solve each equation by modeling the equation on the blank scale and
crossing out an equal number of the same shape on each side, Write the
solution in the space provided.

8. x+3=5 9. 9=c¢c+5
\\__J‘J‘.r\__/ s> s>
X= c=
10. 6 =2z+1 1. t+4=5

—_—
u;_u

c*:
\_)_J_.u

Solve each equation. Write the solution in the space provided.
12, x+20=27 X =

13,17+ r=30 r=____

14. A5=m+ 22 m=

15. 32=15+p p=_
302F units
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LESSON

Addition and

1 1 .2 Subtraction Equations ;-

Ak 6.EE.5, 6.EE6

m ACTIVITY |® giry 6.EE.6, 6.EE.7
Modeling Equations

A puppy weighed 6 ounces at birth. After two weeks, the puppy
weighed 14 ounces. How much weight did the puppy gain?

»

Let x represent the number of ounces gained.

Weightat | . Weight  _ | Weight after
birth gained 2 weeks
! ' !
6 + X = 14

To answer this question, you can solve the equation 6 + x = 14.

Algebra tiles can model some equations. An equation mat represents the two
sides of an equation. To solve the equation, remove the same number of tiles
from both sides of the mat until the x tile is by itself on one side.

—'-—p

- Model 6 + x= 14,
L] oDD

B Howmany 1 tiles must you remove on the left | 15 10 10
side so that the x tile is by itself?
Cross out these tiles on the equation mat. 6+ x

€ Whenever you remove tiles from one side of the mat, you must remove
the same number of tiles from the other side of the mat. Cross out the

tiles that should be removed on the right side of the mat.

D How many tiles remain on the right side of the mat?
This is the solution of the equation.

The puppy gained ounces.

1. Communicate Mathematical ideas How do you know when the
model shows the final solution? How do you read the solution?

14

Math TER
Wy did you remove tikes

from each side of your
mode?

Lessen 112303



Using Subtraction to Solve Equations

Removing the same number of tiles from each side of an equation mat models
subtracting the same number from both sides of an equation.

Subtraction Property of Equality

You can subtract the same number from both sides of an equation,
and the two sides will remain equal

When an equation contains addition, solve by subtracting the same number
from both sides.

Solve the equation a + 15 = 26. Graph the solution on a number line.

a+15= 26 Notice that the number 15 s added to a
a+15= 26

15 15 Subtract 15 from both sides of the aquation.
a = 1

Checka+ 15= 26
11+15 z 26 Substitute 11 fora.
26 ! 26 Add on the left side.

Graph the solution on a number line.

.

' & b A ' ' b
7 8 9 101112131415

5 6

Reflect

2. Communicate Mathematical ideas How do you decide which number
to subtract from both sides?

4
-+
K3
ES

W
N

-
N+
a4

. Solve the equation 5 = w+ 1.5. + $
l -5-4-3-2-1 01 2 3
' Graph the solution on a number line.

Oeire Asescrent
A0S Blsvestion.

w=

vor Tor

304 units

© Baaghtes ViTin Harreat Pubiiiveg Company

N

ple)

E © Boaghtes ViTin Hurreat Publivag Coopasy E

Using Addition to Solve Equations

When an equation contains subtraction, solve by adding the same number
to both sides.

Addition Property of Equality

You can add the same number to both sides of an equation, and
the two sides will remain equal.

| 5™ 6.EES

Solve the equation y — 21 = 18. Graph the solution on a number line.

y—21=18 Notice that the number 21 |s subtracted from y
y—21=18
+21 +21 Add 21 to both sides of the equation

y = 39

Chedk:y —21 =18

39 -1 ? 18 Substitute 39 fory.
7 -
18 * 18 OSebtract.

Graph the solution on a number line.

i 3 3 3 i 3 3 3 3 3

Y T T T T T T T

35363738394041424344 4

Reflect

4. Communicate Mathematical Ideas How do you know whether to add
on both sides or subtract on both sides when solving an equation?

J ' ' L ' '
3 L} \J

. 1
5. Solvethe equationh — 5 = 2. :

Graph the solution on a number line.

h =

B it ad ]
el (T8orva Mae

Coire A iveind
st bl vuibaan

Tor
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Solving Equations that Represent
Geometric Concepts

You can write equations to represent geometric relationships.

Recall that a straight line has an angle measure of 180°. Two angles whose
measures have a sum of 180° are called supplementary angles. Two angles
whose measures have a sum of 90° are called complementary angles.

EXAMPLE 3 (=

6.EE.7, 6.EE.6

Find the measure of the unknown angle.

STEP1 | Wirite the information in the boxes.

Unknown

angle + L .

1807

Write a description to represent the model. Include a question
for the unknown angle.

The sum of an unknown angle and a 60° angle
is 180", What is the measure of the unknown angle?

Write an equation.

X+ 60° = 180"

Solve the equation.

x+ 60" = 1807
60" 60"

X = 120"

Subtract 60

from aach sids The final answer

=" Includes units of
The unknown angle measures 1207, — | degrees

gv—— | -

Write and solve an equation to find the measure of the O '
unknown angle. A

Eo.

7. Write and solve an equation to find the complement of
| an angle that measures 42°.

© Beaghtes ViTin Harceat Pubiivag Company
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Writing Real-World Problems
for a Given Equation

You can write a real-world problem for a given equation. Examine each number
and mathematical operation in the equation.

e G.EE.7

Write a real-world problem for the equation 21.79 + x = 25.
Then solve the equation.

2179+ x=25

STEP1

Examine each part of the equation.
x is the unknown or quantity we are looking for.
21.79 is added to x.

25 means that after adding 21.79 and x, the result is 25.

STEP2 | \Vrite a real-world situation that involves adding two quantities.

Joshua wants to buy his mother flowers and a card for Mother's

Day. Joshua has $25 to spend and selects roses for $21.79. How
much can he spend on a card?

Solve the equation.
2179 = x= 25
21.79 21.79

X= 3.21

The final answer

includes units of
| mongy in dollars
o

Joshua can spend $321 on a Mother's Day card.

Reflect

8. What If? How might the real-world problem change if the equation
was x — 21.79 = 25 and you still used roses for $21.797

YOUR mu’)

9. Write a real-world problem for the equation x — 100 = 40. Then solve
the equation.

N
207

Ombrve Asosessemeret
o) bt g e heon

How is the questionin 2
real world problem refated
to its eguation?

et laryast o
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1. Atotal of 14 guests attended a birthday party. Three friends
stayed after the party to help dlean up. How many left when

the party ended? (Explore Activity)

a. Letxrepresent the

b. Number that Number that
+ =
+ =

€. Draw algebra tiles to maodel the equation.
—friends left when the party ended.

Solve each equation. Graph the solution on a number
line. (Examples 1 and 2)

2. 2=x-3 X= 3. s+125=14

D
~5-4-3-2-1 01 2 3 45

Solve each equation. (Examples 1 and 2)
4. h+69=14 5. 82+p=122 6.

h= p=
X.

7. Write and solve an equation to find the measure of
the unknown angle. (Example 3)

=

8. \Write a real-world problem for the equation x — 75 = 200.
Then solve the equation. (Example 4)

9. How do you solve equations that contain addition or subtraction?

o4
~5-4-3-2-1 01 2 3 45

308 units
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m 6.EE5, 6.EE.6, 6.EE.7

Write and solve an equation to answer each
question.

10. A wildlife reserve had B elephant calves
born during the summer and now has 31
total elephants. How many elephants were
in the reserve before summer began?

11. My sister is 14 years old. My brother says
that his age minus twelve is equal to my
sister’s age. How old is my brother?

12. Kim bought a poster that cost $8.95 and
some colored pencils. The total cost was
$21.35. How much did the colored pencils
cost?

13. The Acme Car Company sold 37 vehicles in
June. How many compact cars were sold
inJune?

Acme Car Company — June Sales

Type of car ! Number sold
suv ' 8
Compact ?

14. Sandra wants to buy a new MP3 player that
is on sale for $95. She has saved $73. How
much more money does she need?

15.

16.

17.

18.

Ronald spent $123.45 on school clothes.
He counted his money and discovered that
he had $36.55 left. How much money did

he originally have?

Brita withdrew $225 from her bank
account. After her withdrawal, there was
$548 left in Brita’s account. How much
money did Brita have in her account before
the withdrawal?

Represent Real-World Problems Write
a real-world situation that can be
represented by 15 + ¢ = 17.50. Then
solve the equation and describe what
your answer represents for the problem
situation.

Critique Reasoning Paula solved the
equation 7 + x = 10 and got 17, but she
is not certain if she got the correct answer.
How could you explain Paula’s mistake

to her?

Lesson 11.2 309
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EXPLORE ACTIVITY 1 &5 seer
Modeling Equations

When solving a multiplication equation, you can model the equation on a balance scale,
Solve3x=9.

A Model the equation on a balance scale. For
this lesson the variable will be represented
by a triangle and 1 will be represented by
a square. The left side of the equation is |
already represented on the scale. Represent AAL =D
the right side by drawing nine squares on
the right side of the scale.

B Place the triangles in a single column.
Place one square across from each triangle.
Continue placing squares across from the
triangles until all nine squares have been §
used. e o

€ Circle each of the groups created above. Each
group should have one triangle on the left side

of the scale and three squares on the right side. A | I
How many squares are equal to one \ﬁ__.-) X __.-” 4
triangle?
X=
Reflect
1. What if? Suppose the equation were 3x = 15. How many squares would be
grouped with each triangle? Why?

EXPLORE ACTIVITY 2[5 eec7

Balancing Equations

When balancing equations, the first step is to place all triangles and squares
on the scale.

Ewna =2g.

@ Model the equation on a balance scale.

Represent the left side by drawing eight
squares on the left side of the scale. |

Represent the right side by drawing two
triangles on the right side of the scale. QL= LEy

i‘; Place the triangles in a single column.
Place one square across from each
triangle. Continue placing squares across |
from the triangles until all eight squares
have been used. L= L=

€ Circle each of the groups created above.
Each group should have one triangle on
the right side of the scale and four squares |
on the left side.

How many squares are equal to one
triangle?

- o

Reflect

2.  What If? Which steps from Explore Activity 1 and Explore Activity 2 could
you combine?

Getting Ready 11.2 310A
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Solving Equations

When solving equations on a balance scale, make sure each row has one
triangle and an equal number of squares.

© Boagtes ViTin Hurreat Pubiveg Coopasy

Solve the equation by modeling on the scale provided. Place triangles on
one side of the scale and squares on the other. Write the solution in the

space provided.
Aw=4
STEP1  Draw four triangles on the left

side of the scale to represent
Aw. Draw 4 squares on the right
side of the scale to represent 4, FAVAY ool

STEP2  place the triangles in a single ,‘*,
column. Place one square across A O
from each triangle until all A 0
squares have been used. A 0
A wa
STEP3  Circle each of the groups o .
' created above.
<A
w=1
R S
Practice

N
pili

Solve each equation by circling each triangle and the corresponding group
of squares. Write the solution in the space provided.

1. =16 2, B=4b
—— — — ——
fay Cro o FaY
A o ) A
\fiz]“.ﬁJJIJ ~J§i/‘L‘.\uﬁ_
= 4
X = b=

Getting Ready 11.3310C

Solve each equation by modeling on the scale provided. Group the squares
on the empty side of the scale based on the number of triangles provided.
Circle each triangle and the corresponding groups of squares. Write the
solution in the space provided.

3. 3f=3 4. 5x=10

*,
A
o8> “ =y

,: X=

Solve each equation by modeling on the scale provided. Place triangles
on one side of the scale and squares on the other. Write the solution in the

space provided.

5. Zy=6 6. 12=3c

z*:
N

r: =

7. 6=13 8. 2p=4

310D units
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11.3 D Bqations

Using Division to Solve Equations

Separating the tiles on both sides of an equation mat into an equal number of
groups models dividing both sides of an equation by the same number.

Division Property of Equality

You can divide both sides of an equation by the same nonzero
numbesr, and the two sides will remain equal.

When an equation contains multiplication, solve by dividing both sides of the
equation by the same nonzero number,

Modeling Equations

Q | Deanna has a cookie recipe that requires 12 eggs to make 3 batches
of cookies. How many eggs are needed per batch of cookies?

EXAMPLE 1

Solve each equation. Graph the solution on a number line.
A 9a=54

Let x represent the number of eggs needed per batch.

Ng;nberol . &';.fe{):tfch = | Total eggs Sa =754 Notice that 9 Is multiplied by a.
l L —l——' 9—,0 - 5-:‘ Divide both sldes of the equation by 9.
oot s R ERERERERT
To answer this question, you can use algebra tiles to solve 3x = 12. Check: 9a = 54
A Model 3x=12. o) "= 96) 7 54 Substitute 6 for 2.
&= DD D 54 l 54 Muitiply on the left side.
=S  0DDDD B 18=6d
w n
@ There are 3 x tiles, so draw circles to 18 = 6d Notice that 6 |s multipliad by d.
separate the tiles into 3equalgroups. | (00 | 1 1) 0 1) 15_od Divide both sides of the squation by 6.
g One group has been circled for you. S | 000D th Talk R o eldes of tha squationby
m 3=d
BN DD D
o ks the sohution 1o the 01 23 4567 8 9%
| “;’.nuon the number of Check: 18 = 6d
- tles in each group? )
3 € How many 1 tiles are in each group? 18 * 6(3) Substitute 3 for d
2 This is the solution of the equation. ?
< 18- 18 Muiltiply on the right side.
- eggs are needed per batch of cookies.
B
f Reflect

mm’)

‘ Solve the equation 3x = 21. Graph the solution on a number line.

1. Look for a Pattern Why does it make sense to arrange the twelve
1 tiles in 3 rows of 4 instead of any other arrangement of twelve 1 tiles,
such as 2 rows of 67

\l o= 012345678910

a4+
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Using Multiplication to

Solve Equations

When an equation contains division, solve by multiplying both sides of the
equation by the same number.

Multiplication Property of Equality

You can multiply both sides of an equation by the same number,
and the two sides will remain equal.

Solve each equation. Graph the solution on a number line.

;: 10 Notice that xis divided by the number 5
. X
5.2 =510
5
- t y t t ——t :
x=30 0 10 20 30 4 50 60 70
Check: ;— 10
?
% =10 Substitute 50 for x.
10 ? 10 Divide on the left slde
_r
B 5=}
15 =5' Notice that ris divided by the number 2.
2:15=2" % Multiply both sides of the aquationby 2.
- - e - e e
30 0 5 1015 20 25 30 35 40 45 50
Chedk: 15 = 5
7
15 350 Substitute 30 for r

7
15=15 Divide on the right side.

—_—

Solve the equation % = 1. Graph the solution on a number line.
3 =1

3
~

10

~ Olw
o4
-
~N
w4
» 4
W
o4
~ 4
-+
o+

ath Talk
Mathematical Practices

How is sohing 2
muRiplication equation
similar to selving a division
equation? How is
it dfferent?

ane vty

)

Lesson 1132313
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Using Equations to Solve Problems

You can use equations to solve real-world problems.

| 6.EE7

Juanita is scrapbooking. She usually completes
about 9 pages per hour. One night last week she
completed pages 23 through 47 in 2.5 hours. Did
she work at her average rate?

43 Analyzelnformation
Identify the important information.
« Worked for 2.5 hours
« Starting page: 23 Ending page: 47
+ Scrapbooking rate: 9 pages per hour

4 FormulateaPlan

« Solve an equation to find the number of pages Juanita can expect to
complete.

« Compare the number of pages Juanita can expect to complete with the
number of pages she actually completed.

Let n represent the number of pages Juanita can expect to complete in
2.5 hours if she works at her average rate of 9 pages per hour.

Write an equation.
n o J .
3= Write the aquation.
2535 =259 Multiply both sides by 2.5.
=225

Juanita can expect to complete 225 pages in 2.5 hours.

Juanita completed pages 23 through 47, a total of 25 pages. Because
25 = 22.5, she worked faster than her expected rate,

You used an equation to find the number of pages Juanita could expect

to complete in 2.5 hours if she worked at her average rate. You found that
she could complete 22.5 pages.

Since 22.5 pages is less than the 25 pages Juanita completed, she worked
faster than her average rate.

The answer makes sense, because Juanita completed 25 pages in
2.5 hours, which is equivalent to a rate of 10 pages in 1 hour.
Since 10 = 9, you know that she worked faster than her average rate.

© Baaghtes ViTin Hurreat Pubiiivag Company
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(—— | Guided Practice

‘ 4. Roberto is dividing his baseball cards equally among himself, his brother,
‘ and his 3 friends. Roberto was left with 9 cards. How many cards did
|' - Roberto give away? Write and solve an equation to solve the problem.

l
\
\

\
Writing Real-World Problems

You can write a real-world problem for a given equation.

1. Caroline ran 15 miles in 5 days. She ran the same distance each day. Write
and solve an equation to determine the number of miles she ran each
day. (Explore Activity)

a. Letxrepresent the

b.  Numberof . Number of

€. Draw algebra tiles to model the equation. 4 )
Carclineran _____ miles each day.

EXAMPLE 4 (%) ) ¢ pe 7

\world

Write a real-world problem for the equation 8x = 72, Then solve the problem.
STEP1  Examine each part of the equation.

x is the unknown value you want to find.

ﬂ Solve each equation. Graph the solution on a number line.
8 is multiplied by x.

(Examples 1 and 2)

= 72 means that after multiplying 8 and x, the result is 72. 2. x+3=3x= 3. x=32%Lx=
STEP2 - i iplyi S B S S S e e
A | Write a real-world situation that involves multiplying two quantities. S 1323 48567086 %10 21323545678 10

A hot air balloon flew at 8 miles per hour. Write and solve a
multiplication equation to find out how many hours the balloon 4. The area of the rectangle shown is 24 square inches. How much longer is
traveled if it covered a distance of 72 miles. its length than its width? (Exampls 3)

S‘IIP l _ Use the equation to solve the problem.

6in.

[l

Bx=72

&_1 Divide both sides by 8. 5. Write a real-world problem for the equation 15w = 45. Then solve the
. = problem. (Example 4)

Xx=9

° The balloon traveled for 9 hours.

' YoUR TURN )

\

r!. Write a real-world problem for the equation 11x = 385. Then solve
=

|

|

© Houg Von NPT B Pabistieg Compeny

6. How do you solve equations that contain multiplication or division?
the problem.

|
|

N—
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Name Class Date

11.3 Independent Practice

m 6.EE.5, 6.EE.6, 6.EE.7

12. Dharmesh has a square garden with a
perimeter of 132 feet Is the area of the
garden greater than 1,000 square feet?

s

In 7-13, write and solve an equation to
answer each question.

7. Jorge baked cookies for his math class’s
end-of-year party. There are 28 people in
Jorge's math class including Jorge and his
teacher. Jorge baked enough cookies for s
everyone to get 3 cookies each. How many
cookies did Jorge bake?

8. Sam divided a rectangle into 8 congruent
rectangles that each have the area shown.
What is the area of the rectangle before

Sam divided it?

Area =
Scm’

13. Ingrid walked her dog and washed her car.
The time she spent walking her dog was
one-fourth the time it took her to wash
her car. It took Ingrid 14 minutes to walk
the dog. How long did it take Ingrid to
wiash her car?

9. Carmen participated in a read-a-thon.
M. Cole pledged $4.00 per book and gave
Carmen $44. How many books did Carmen
read?

14. Representing Real-World Problems
Write and solve a problem involving
money that can be solved with a
multiplication equation.

10. Lee drove 420 miles and used 15 gallons
of gasoline. How many miles did Lee's car

travel per gallon of gasoline?

11.  On some days, Melvin commutes 3.5 hours
per day to the city for business meetings.
Last week he commuted for a total of
14 hours. How many days did he commute
to the city?

Lesson 113317
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LESSON

1 1 .4 Writing Inequalities

=

Wrke an equality.. .12
nepresent 3 constint &
ondidan in 2 read wald o
M6 EES, 6.EES

EXPLORE ACTIVITY ) ) sces.oces
Using Inequalities to Describe Quantities

You can use inequality symbols with variables to describe quantities that can
have many values.

Symbol Meaning Word Phrases
< ks less than Fewer than, below
> Is greater than More than, above
< I¢ less than or equalto At most, no more than

2 Is greater than or equal to At least, no less than

A The lowest temperature ever recorded in Florida C ‘ 9
was —2 °F. Graph this temperature on the number line. W

' 4 ' J d ' ' ' ' ' s 'S ' ' L '
T T T T T T T T T T v T T L] M T

~-8-7-6-5-4-3-2-1 0 1 2 3 4 56 7 8

B The temperatures 0°F, 3 °F, 6 °F, 5°F, and —1 °F have also been
recorded in Florida. Graph these temperatures on the number line,

How do the temperatures in 8 compare to —2? How can you see this
relationship on the number line?

D How many other numbers have the same relationship to —2 as the
temperatures in B ? Give some examples.

‘E Suppose you could graph all of the possible answers to B a number
line. What would the graph look like?

F Let x represent all the possible answersto .

Complete this inequality: x D -2

Lesson 114319
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Graphing the Solutions — |

of an lnequaht!l E . 3. Graph the solution of the inequality t < —4. !

A solution of an Inequality that contains a variable is any value of the i i

variable that makes the inequality true. For example, 7 is a solution of ~10-9-8-7-6-5-4-3-2-1 01 2 3 4567 8 910 P AP—
x> —2,since 7 > —2is a true statement. . } S—

Writing Inequalities

Graph the solutions of each inequality. Check the solutions. You can write an inequality to model the relationship between an algebraic
A y<-3 expression and a number. You can also write inequalities to represent certain
real-world situations.

STEP1  Draw a solid circle at —3 to show that —3 is a solution.

"' | 6EE.8, 6EES

STEP2  Shade the number line to the leftof -3 | Useasolld circle
to show that numbers less than —3 are for an inequality
solutions. | thatuses Zor <. ) A Write an inequality that represents the phrase the sum of y and 2 is greater

o ' than 5. Draw a graph to represent the inequality.

!ath Talk

Is —4 asolution of
y< -37s 567

" ™ e

- .

G
-5-4-3-21

o+
—
N
[
N
W

STEP1 = Write the inequality.
STEP3  Check your solution. '
The sum of y and 2 is greater than 5.

Choose a number that is on the shaded section of the number
line, such as —4.Substitute —4 for y.

y- 2 > S

P ers0 0ol Mar ) -4 < -3 4 |sless than —3, 80 —4 |s a solution. m'z. Graph the solution. Use an open circle
For y+ 2 to have avalue greater than 5, at 3 and shade to My Notes
<~

y must be a number greater than 3.

Troirer,

oy Bi1<m theright of 3
STEP1  Draw anempty circle at 1 to show that 1is not a solution. L -
STEP2  shade the number line to the right Use an open circle for $ef=f=d=1 8 12345
of 1 to show that numbers greater an inequalkty that
than 1 are solutions. | uses > or < |
e —— STEP3 = (Check your solution by substituting a number greater than 3,
$ +—t F—pprp— : _ such as 4, into the original inequality.
5-4-3-2-1 01 2 3 4 5 g g
T 4+2>5 Substitute 4 for y.
STEP3  (Check your answer. i
Substitﬁe 2 form. % g 6=5 6 Is greater than 5, so 4 Is a solution.
1<2 1isless than 2, 20 2 is a solution 3 ¥ B Totest the temperature rating of a coat, a scientist keeps the temperature
5 % below 5 *C. Write and graph an inequality to represent this situation.
Reflect : £ @ |
E 3. Critique Reasoning Inez says you can rewrite 1 < masm > 1.0 you g % _ | Write the inequality. Let t represent the temperature in the lab.
agree? g 2 t<s The temperature must be leas than 5 °C.
i)

STEP2 | Graph the inequality.

2. Analyze Relationships How is x < 5 different from x < 5?7

o+
-
~N S
W
P 8
" E 3
o+
~ -+
o 4
o
-

o
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Guided Practice

——— e S—
YOUR TURN ;

E 4. Write an inequality that represents the phrase the sum of T andy is greater
than or equal to 3. Check to see if y = 1 is a solution.

Write and graph an inequality to represent each situation.
5. Thetemperature in February was at most 6 °F.

I s i i i

6 7 8 9101112

5 & ' > & 3
L] L] L] L] L] LJ
0123 45

6. Each package must weigh more than 2 cunces.

ottt
~2-1 01 2 3 456 7 8 9171112 J

1. Graph 1 < x. Use the graph to determine which of these numbers are
solutions of the inequality: —1, 3,0, 1 (Explore Activity and Example 1)

3 i

|

|

J

|

~N -+
I

-
o1
—
~ 4
W
&

v 4

2. Graph —3 = z. Chedk the graph using substitution. TR T — 3 3
(Example 1) ~5-4-3-2-1 0 1 2 3 4 5

3. Write an inequality that represents the phrase “the sum ————
of 4 and x is greater than 6." Draw a graph that represents ~5-4-3-2-1
the inequality, and check your solution. (Example 2)

4. During hibernation, a garter snake's body temperature —t
never goes below 3 “C. Write and graph an inequality
that represents this situation. (Example 2)

|
w

|
o

|
w+

|
~

|
-
o
-
~
w
-
w

5. \Write an inequality to represent this situation: Nina wants to take at least
$15 to the movies. How did you decide which inequality symbol to use?

322 unns
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6. Which of the following numbers are solutions to x > 07

-5,003,-1,0,15, -6, 1

Graph each inequality.

7. t <8 —t—t—t—t————t—t
-2-1 012345678 9101112

8. —7<h P S S S S S S S S S S S S —
10-9 -8 -7 6 -5 -4 -3 -2-1 0 1 2 3

9 x> -9 P S S S S S S S S S S S S—
12-11-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2

10. n =25 S S S S S S S S S S S S S S S S
5 -4 -3 -2 -1 0 1 2 3 4 s

M. 4! D S T S S S S S S S S S S S S S S S N

X T8 7 6 s a4 3 2 1 e 1 2

Write an inequality that matches the number line model.

DI S w e e e s s b S e e S S S o g
-10-9-8-7-6-5-4-3-2-1 0 1 2 3 45 6 7 8 9%

e uup—p———t——t——t—t—
~10-9-8-7-6-5-4-3-2.101 2 3 456178291

A child must be at least 48 inches tall to ride a roller coaster.

a. Write and graph an inequality

to represent this situation. 38404244 46485052545658

b. Can achild who is 46 inches tall ride the roller coaster? Explain.

Lesson 114323
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1.1 Writing Equations to Represent Situations
Determine whether the given value is a solution of the equation.

b _c.p— — BT W=
1. ﬁ_s,b_eo 2. Tw=87,w=12

Write an equation to represent the situation.
3. The number of eggs in the refrigerator e decreased by 5 equals 18

1.2 Addition and Subtraction Equations

Solve each equation.
q. r—38=9 5. h+17=40

6. n+75=155 7.9-17=18

1.3 Multiplication and Division Equations
Solve each equation.

8. 82=112 9. £=7

f —
10. 2—8—24

1.4 Writing Inequalities
Write an inequality to represent each situation, then graph the solutions.

12. There are fewer than 8 gallons of gas in the tank.

L s L L i L L ' L L 1

012345678910
13. There are at least 3 slices of bread left in the bag.

L i 1 L Il L L L L 1
] T L v T L] T T L] T

0123456 9 10

14. How can you solve problems involving equations that contain addition,

subtraction, multiplication, or division?

MODULE 11 MIXED REVIEW

Assessment
Readiness

E Selected Response

1. Kate has gone up to the chalkboard to
do math problems 5 maore times than
Andre. Kate has gone up 11 times. Which
equation represents this situation?

®a-1=5
® se=1
©a-5=Nm
®a+5=m
2. Forwhich equation is y = 7 a solution?
@ 7y=1
®18=11+y
©y+7=0
@; =14
3. Which is an equation?
@ 17+x © 20x= 200
® 45 = x © 90 - x

4. The temperature never rose above 6 °F on
Friday. Which number line could represent
this situation?

®

0123 45617890

01 23 4567890

©

01234567 8917

©

012345678291

5. Becca hit 7 more home runs than Beverly.
Becca hit 21 home runs. How many home

runs did Beverly hit?
® 3 ©n
® 14 ® 28

326 units

6. Jeordie spreads out a rectangular picnic
blanket with an area of 42 square feet. Its
width is 6 feet. Which equation could you
use to find its length?
® 6x=42 ©:=a
®42-x=6 (©@6+x=4a2

7. Whatis a solution to the equation
6r = 1147
@ t=19 © t=120
® t=108 ® t=684

8. The area of a rectangular deck is
680 square feet. The deck’s width
is 17 feet. What is its perimeter?
® 40feet © 114 feet
{® 57 feet (©) 228 feet

Mini-Task

9. Sylvia earns $7 per hour at her afterschool
job. After working one week, she received
a paycheck for $91.

a. Write and solve an equation to find
the number of hours Sylvia worked

to earn $91.

b. The greatest number of hours Sylvia
can work in any week is 15. Write an
inequality to represent this statement.

€. What is the greatest amount of money
Sylvia can earn in one week?

© Saaghtes ViTin Hureet Pubiving Company
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Complete these exercises to review skills you will need
for this madule.

Multiplication Facts
EXAMPLE 8x 7=. Use a related fact you know.
7x7=49
Think 8 x 7= (7 x 7)+7
=49+7
=56

Multiply.

1. 7x6 2. 10x9 3. 13x12

Write the rule for each table.

Graph Ordered Pairs (First Quadrant)

EXAMPLE Start at the origin.

Move 9 units right.
Than move 5 units up.

Graph point A(9, 5).

—o-O-H-‘-H-O-H-o
0 2 46 810

Graph each point on the coordinate grid above.

9. B{0,8) 10. C {2,3) 1. Di67) 12, E(5,0)

3 Howg bion N#ln Fervaar: Pubishieg (ompeny

LESSON

Graphing on the

1 2.1 Coordinate Plane

[

EXPLORE ACTIVITY 5 snscc snss
Naming Points in the Coordinate Plane

A coordinate plane is formed by two
number lines that intersect at right
n
I

angles. The paoint of intersection is 0
on each number line.

« The two number lines are called
the axes.

« The horizontal axis is called the
x-axis.

« The vertical axis is called the
y-axis.

« The point where the axes
intersectis called the origin.

« The two axes divide the coordinate plane into four quadrants.

An ordered pair is a pair of numbers that gives the location of a point on a
coordinate plane. The first number tells how far to the right (positive) or left
(negative) the point is located from the origin. The second number tells how far
up (positive) or down (negative) the point is located from the origin.

y
6
Quadrant 4 Quadrant |
- ’+ x-axis
AEEANEEE!
-6 -4 -2 0N 2 4 &
_:hOrigh
Quadrantlll _ Quadrant IV

-6

R L L B B |

The numbers in an ordered pair are called coordinates. The first number is the
x-coordinate and the second number is the y-coordinate.

CIZZTE) identify the coordinates of each point. Name the

quadrant where each point is located. y
Point Ais 1 unit of the origin and 5 units s
It has x-coordinate and y-coordinate , written ) - .
(o )ltislocated in Quadrant . ! I .
a4 a0 3 h
Point 8 is 2 unit of the origin and 3 units ’ i
It has x-coordinate and y-coordinate _______, written
() ltislocated in Quadrant _. A

Lesson 12.1 331




EXPLORE ACTIVITY (cont'd)

(2] Reflect

1. If both coordinates of a point are negative, in which quadrant is the
point located?

2. Describe the coordinates of all points in Quadrant |.

3. Communicate Mathematical Ideas Explain why (-3, 5) represents a
different location than (3, 5).

YOUR wm’) y

Identify the coordinates of each point. E. a
Name the quadrant where each point
is located. 2 ’F
x
i -4 -2 0 2 4
E -2
5. F N; s 9
H

Graphing Points in the Coordinate Plane

Points that are located on the axes are not located in any quadrant. Points on the
x-axis have a y-coordinate of 0, and points on the y-axis have an x-coordinate of 0.

[ "Sn" | 6.NS.6¢ 6.NS.6

Graph and label each point on the coordinate plane

y
A(-5, 2), B(3, 1.5), C{0, —3)
Point A is 5 units feft and 2 units up from the origin. 4“4
A
Point 8 is 3 units right and 1.5 units Lp from t 21 o2
b the origin. Graph the peint halfway between |
(3,1)and (3,2). -4 -2 0 2 4
-2+
Point C is 3 units down from the origin. Graph v
the paint on the y-axis. —4+

332 unns
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| 1
Graph and label each point on the 4
coordinate plane. 4
2
6. Pl-4,2) i
®. a ) e 4 4
7. Q3,25 -4 -2 0
8. R(-45,-5) 21
9. 5(4,-5) 1 !
10. T7{-25,0)

Reading Scales on Axes

The scale of an axis is the number of units that each grid line represents.
So far, the graphs in this lesson have a scale of 1 unit, but graphs frequently
use other units.

L
-

6.NS.B

The graph shows the location of a city. 4
It also shows the location of Gary’s and 1
Jen's houses. The scale on each axis Go 20,
ry Jen
represents miles, . T
10
A Use the scale to describe Gary's City .
location relative to the city. o0 ol w0 2
Each grid square is 5 miles on a side. -10
N
Gary’s house is at (—25, 15), which wips
is 25 miles west and 15 miles north 1 :

of the city.
Describe the location of Jen's house relative to Gary's house.

Jen's house is located 6 grid squares to the right of Gary’s house.
Since each grid square is 5 miles on a side, her house is
6+ 5 = 30 miles from Gary’s.

. YOUR m"
Use the graph in the Example.

| 11.  Ted lives 20 miles south and 20 miles west of the city represented on
‘ the graph in Example 3. His brother Ned lives 50 miles north of Ted's

house, Give the coordinates of each brother's house.

How are noeth, south,
east, and west represented
on the graphin

Lesson 121 333



Guided Practice

Identify the coordinates of each point in the coordinate plane.
Name the quadrant where each point is located.

(Explore Activity Example 1)
4
1. PointAisSunits _______ ofthe origin and
2
1 unit from the origin. A,
Its coordinates are It is in quadrant %o
-2
2. PointBis units right of the origin
and units down from the origin. 1T
Its coordinates are .Itis in quadrant

Graph and label each point on the coordinate plane above. (Exampls 2)
3. PoimtCat(-35,3) 4. PointDat(5,0)

For 5-7, use the coordinate plane shown. (Example 3)
5. Describe the scale of the graph.

6. Plotpoint Aat (-1, 2). -4

7. plotpoint8at (21, -2).
8. Vocabulary Describe how an ordered pair represents a

point on a coordinate plane. Include the terms x-coordinate,
y-coordinate, and origin in your answer.

-1

9. Give the coordinates of one point in each of the four quadrants,
one point on the x-axis, and one point on the y-axis.

_wrue

—24

334 unrs
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B 6.ns.5, 6.N5.6b, 6.N5.6¢, 6.NS.8

For 10-13, use the coordinate plane shown. Each unit
represents 1 kilometer.

10. Write the ordered pairs that represent the location of Sam
and the theater.

11. Describe Sam’s location relative to the theater.

12. Samwants to meet his friend Beth at a restaurant before they
go to the theater. The restaurant is 9 km south of the theater.
Plot and label a point representing the restaurant. What are
the coordinates of the point?

13. Beth describes her current location: “I'm directly south of
the theater, halfway to the restaurant.” Plot and label a point
representing Beth's location. What are the coordinates of
the point?

For 14-15, use the coordinate plane shown.
14. Find the coordinates of points T, U, and V.

15. Points T, U, and V are the vertices of a rectangle. Point Wis
the fourth vertex. Plot point W and give its coordinates.

y
Theatar
r b ' L
‘ 4
- 4 4 .
2 m
4 -2 O] 2 &
=2t
! 1} m
I BEEC: 5
13
y
v. + .U
1.01
051

—054
PRAEES
16. Explain the Error Janine tells her friend that ordered pairs 1
that have an x-coordinate of 0 lie on the x-axis. She uses
the origin as an example. Describe Janine’s error. Use a
counterexample to explain why Janine's statement is false.
Lesson 121 335




Practice

Identify the coordinates of each point.
1' c

Graph and label each point on the coordinate plane.

5. P(-08,05)

6. Q(04,07)

7. R(03,-03)

4
3

8. S(08,-1) = o

9. 7{-0.7,-0.6)

-
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12.2 g'::::;::tn\tr::i':bles

in Tables and Graphs

EXPLORE ACTIVITY 1 ‘7)) 3 szes

Identifying Independent and
Dependent Quantities from a Table

Many real-world situations involve two variable quantities in which one
quantity depends on the other. The quantity that depends on the other
quantity is called the dependent variable, and the quantity it depends
on is called the Independent variable.

A freight train moves at a constant speed. The distance y in miles that
the train has traveled after x hours is shown in the table.

Timex (h) 0 1 2 3
Distance y (mi) 0 50 100 150

‘A What are the two quantities in this situation?

Which of these quantities depends on the other?

What is the independent variable?
What is the dependent variable?

C. How far does the train travel each hour?

The relationship between the distance traveled by the train and the
time in hours can be represented by an equation in two variables.

Distance _ Distance traveled

traveled (miles) per hour Time (hours)
| ! !
Yy = 50 . x

Lesson 12.2337




' EXPLORE ACTIVITY (cont'd) ,
‘ ' B What are the two quantities in this situation?

‘ El + Analyze Relationships Describe how the value of the independent .
. variable is related to the value of the dependent variable. Is the i
relationship additive or multiplicative? l

Which of these quantities depends on the other?

2. What are the units of the independent variable and of the dependent

variable? ‘
' What is the independent variable?
I ,‘ What is the dependent variable?
' 3. Arateis used in the equation. What is the rate? ‘ { € The relationship between the amount of clay purchased by the teacher

, and the amount of cdlay available to the class can be represented by an
l equation in two variables.

N — S —————————————— — . Amountofcday _  Currentamount _ Amountof day
' available (pounds) —  of clay (pounds) purchased (pounds)
’ I —_— - 4
” ‘ ! ! |
EXPLORE ACTMITY 2 =) (5 exeo | , .

.p e D Describe in words how the value of the independent variable is related
ldentifying Independent and | to the value of the dependent variable.
- !
- Dependent Variables from a Graph | |
In Explore Activity 1, you used a table to represent a relationship ,
between an independent variable (time) and a dependent variable :
(distance). You can also use a graph to show this relationship. " Refl

An art teacher has 20 pounds of day but wants to buy more
clay for her class. The amount of clay x purchased by the
teacher and the amount of clay y available for the class are

g

4. Inthissituation, the same units are used for the independent and
dependent variables. How is this different
from the situation involving the train in the first Explore?

shown on the graph.
l
A I the teacher buys 10 more pounds of clay, how many Clay Used in f
pounds will be available for the art class? b Art Class

5. Analyze Relationships Tell whether the relationship between the

If the art class has a total of 50 pounds of clay available, independent variable and the dependent variable is a multiplicative or

CHENT A arcount Fatlenng (ompany « Ivog: Ceors © Wi Soeet

€ Pougrce Wlle Maonnt Padihing Corgary

how many pounds of day did the teacher buy? g w g an additive relationship.
L =
How can you use the graph to find this information? R i
£y
c ' , 6. \What are the units of the independent variable, and what are the units
0D % G v of the dependent variable?
Clay bought independent variable: : dependent variable:

by teacher (Ib)
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Describing Relationships Between / mm’)

Independent and Dependent Variables Describe real-world values that the variables could represent. Describe
Thinking about how one quantity depends on another helps you identify which FRARSSons i LR ey . Eaer.

quantity is the independent variable and which quantity is the dependent 8 [x 0 ) 2 3
variable. In a graph, the independent variable is usually shown on the
horizontal axis and the dependent variable on the vertical axis. y 15 1% 17 18

EXAMPLE 1 (R

world

A The table shows a relationship between two variables, x and y. Describe
a possible situation the table could represent. Describe the independent
and dependent variables in the situation.

Independent variable, x 0 1 2 3
Dependent variable, y 10 " 12 13

As X Increases by 1, yincreases by 1. The relationship s additive.

The value of y Is always 10 units greater than the value of x. 9.

The table could represent Jina's savings if she starts with $10 and adds $1 = 1|23 ]|4
to her savings every day. y 0 16 32 48

The independent variable, x, is the number of days she has

been adding money to her savings.

The dependent variable, y, is her savings after x days.

B The graph shows a relationship between two variables.
Describe a possible situation that the graph could 36
represent. Describe the independent and dependent 24
variables. 12

As X Increases by 1, ¥ increases by 12. The relationship
Is multiphcative. The value of y Is always 12 times the value of x.

The graph could represent the number of eggs in cartons

that each hold 12 eggs. g . 10.
The independent variable, x, is the number of cartons. = 3
The dependent variable, y, is the total number of eggs. % g ‘
E
N i
7. What are other possible situations that the table and graph in the § g
Examples could represent? i -
P
S

340unns Lesson 122 341



Guided Practice

1. Aboat rental shop rents paddieboats for a fee plus
an additional cost per hour. The cost of renting for
different numbers of hours is shown in the table.

Whatis the independent variable, and what is the dependent variable?
How do you know? (Explore Activity 1)

g 2. Acar travels at a constant rate of 60 miles
per hour. (Explora Activity 1)

a. Complete the table.
b. What is the independent variable, and what is the dependent?

Time x(h) 0
Distance y (mi)

¢. Describe how the value of the independent variable is related to the
value of the dependent variable.

Use the graph to answer the questions.

Q 3. Describe in words how the value of the independent variable is related
to the value of the dependent variable. (Explore Activity 2)

4. Describe a real-world situation that the graph could represent. (Example 1)

Q 5. How can you identify the dependent and independent variables in a
real-world situation modeled by a graph?

342 units
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Class Date

The graph shows the relationship between the hours a soccer team
practiced after the season started and their total practice time for the year.

a. How many hours did the soccer team practice before the season began?

b. What are the two quantities in this situation?

€. What are the dependent and independent variables?

d. Isthe relationship between the variables additive or multiplicative?
Explain.

€. Analyze Relationships Describe the relationship between the
quantities in words.

Multistep Teresa is buying glitter markers
to put in gift bags. The table shows the
relationship between the number of gift
bags and the number of glitter markers
she needs to buy.

a. Whatis the dependent variable?
b. Whatis the independent variable?
¢ Isthe relationship additive or multiplicative? Explain.

_Numberofgiftbags,x 0 1 2 3
Number of markers,y 0 S 10 15

d. Describe the relationship between the quantities in words.

Lesson 122 343
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LESSON

12.3

Writing Equations
from Tables

) 6EES

.. WElean cqeatan

S oe quantity,
theeght of as the Cependent
variable, interre of the oy
quanity, thaayviof s the
indepesdent vadadle ..

Writing an Equation to Represent
a Real-World Relationship

Many real-world situations involve two variable quantities in which one
quantity depends on the other. This type of relationship can be represented
by a table. You can also use an equation to model the relationship.

The table shows how much Amanda earns for walking 1, 2, or 3 dogs.
Use the table to determine how much Amanda earns per dog. Then
write an equation that models the relationship between number of
dogs walked and earnings. Use your equation to complete the table.

| For 1 dog, Amanda
cams1:8=98.
t=——, For2dogs, she carns
| 2.8=916.

Dogs walked 1 2 3 5 10 20
Earnings s8 $16 24
A For each column, compare the number of dogs walked and eamings.
What is the pattern?

B Based on the pattern, Amanda earns $ for each dog she walks.

€ Write an equation that relates the number of dogs Amanda walks to
the amount she eamns. Let e represent eamings and d represent dogs.

‘B Use your equation to complete the table for 5, 10, and 20 walked dogs.

E Amanda’s earnings depend on

Reflect
1. What If? if Amanda changed the amount eamed per dog to $11, what
equation could you write to model the relationship between number of

dogs walked and earnings?

Lesson 12.2 345
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YOUr @QUATIONS are
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Writing an Equation Based on a Table

The relationship between two variables where one variable depends on the
other can be represented in a table or by an equation. An eguation expresses
the dependent variable in terms of the independent variable.

When there is no real-world situation to consider, we usually say x is the
independent variable and y is the dependent variable. The value of y depends
on the value of x.

EXAMPLE 1 wmre| 6.EE.9

Write an equation that expresses y in terms of x.

A x 1 2 3 4 5
Yy 05 1 15 | 2 25
STEP1 = Compare the x- and y-values to find a pattem.

Each y-value is 1‘, or 0.5 times, the corresponding x-value.

STEP 2 Use the pattern to write an equation expressing y in terms of x.
: y =0.5x
B x 2 4 6 8 10
y 5 7 9 | n 13
STEP1 Compare the x- and y-values to find a pattem.
Each y-value ks 3 more than the corresponding x-value.
STEP2 = Use the pattern to write an equation expressing y in terms of x.

y=x+3

For each table, write an equation that expresses y in terms of x.
3. x

2. % 12 n w0 0w 12 14
0 9 8 Yy 25 30 35

‘I x s T 3 ’. . T I 1
Y 10 g y 2 4

© Baaghtes Viin Husceat Pubiiveg Coopany
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Using Tables and Equations
to Solve Problems

You can use tables and equations to solve realworld problems.

problem
50"1"0

A certain percent of the sale price of paintings at a gallery will be
donated to charity. The donation will be $50 if a painting sells for $200.
The donation will be $75 if a painting sells for $300. Find the amount
of the donation if a painting sells for $1,200.

(e G.EE.9

EXAMPLE 2

You know the donation amount when the sale price of a painting is
$200 and $300. You need to find the donation amount if a painting

Kyle's age when Ryan is 52

6. When Ryan is 10, his brother Kyle is 15. When Ryan is 16, Kyle will be 21.
- When Ryan is 21, Kyle will be 26. Write and solve an equation to find

Guided Practice

Write an equation to express y in terms of x. (Explore Activity, Exampls 1)

sells for $1,200.
% 10 20 30 40 2. IS 0 1 3
You can make a table to help you determine the relationship between sale 6 16 26 36 y 0 4 12
price and donation amount. Then you can write an equation that models
the relationship. Use the equation to find the unknown donation amount.
L TR x}. s 8 w0 STE] 2] m

Make a table. \

Sale price ($) 200 300 One way to determine ' y s 2 L L y I 2 4 :

Donation amount ($) 50 75 the relationship batween

sale price and donation
50 _S0+2 _ 25 _ g5 1503 25 < t s to find th
06~ W01 100 o 300 = 30073~ 100~ 0% T :‘,Z::n Tkt g 5. Jameson downloaded one digital song for $1.35, two digital songs for
i ion. I / $2.70, and 5 digital songs for $6.75. Write and solve an equation to find

Write an equation. Let p represent the sale price of the B the cast to load 25 digital songs. (Example 2)

painting. Let d represent the donation amount to charity.
The donation amount is equal to 25% of the sale price.

pls the Independent variable;
its value does not depend on any
other value. dis the dependent.

d=025-p T varlable; Its value depends on the

Find the donation amount when the sale price is $1,200.

\Price of the painting. J

Songs downloaded Lo 2 5 10
Total cost ($) \ 135

Number of songs = n; Cost =

d=025'p
d=0.25+1,200 Substitute $ 1,200 for the sale price of the painting.
d=300 Simplify to find the donation amount.

When the sale price is $1,200, the donation to charity is $300.

Substitute values from the table for p and d to check that they are solutions
of the equation d = 0.25 'p. Then check your answer of $300 by substituting

for d and solving for p.

d=025p d=025:p d=025p
d=025200 d=025:300 300=025'p
d=50 d=75 p=1,200

The total cost of 25 songs is

6. Explain how to use a table to write an equation that represents the
relationship in the table,

Lesson 123 347
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Vocabulary What does it mean for an equation to express y in
terms of x?

The length of a rectangle is 2 inches more than twice its width.
Write an equation relating the length / of the rectangle to its width w.

Look for a Pattern Compare the y-values in the table to the corresponding
x-values. What pattern do you see? How is this pattern used to write an
equation that represents the relationship between the x- and y-values?

x 20 24 28 32
y 5 ] 7 8

Explain the Error A student modeled the relationship in the table with
the equation x = 4y. Explain the student’s error. Write an equation that
correctly models the relationship.

x 2 4 6 5
y 8 16 24 32

Multistep Marvin earns $8.25 per hour at his summer job. He wants to
buy a video game system that costs $206.25.

a. Write an equation to model the relationship between number of
hours worked h and amount earned e.

b. Solve your equation to find the number of hours Marvin needs to
work in order to afford the video game system.

Lesson 123 349
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LESSON

12.4

Representing Algebraic
Relationships in Tables
and Graphs

EXPLORE ACTIVITY 1 72 ses
- - - -
Representing Algebraic Relationships
Angie's walking speed is 5 kilometers per hour, and May's is 4 kilometers
per hour. Show how the distance each girl walks is related to time.

‘A For each girl, make a table comparing time and distance. For every hour Angle 3\
| Time (h) 0 1 2 3 ‘ 4 .\walu.:hatzavuln 5km
Angie’s distance (km) 0 5 10 | y

For every hour May '
| Time (h) 0 1 2 3 4 \ walks, she travels 4 km.
" May's distance (km) 0o 4 ' [ ¥ ol

B For each girl, make a graph showing her distance y as it depends on
time x. Plot points from the table and connect them with a line. Write
an equation for each girl that relates distance y to time x.

, Angie y May

ey

204+ —”'
su: !u. Wiy does it make sense to
. - cannect the points in
g 12 each graph?
g 8+ LE
o af o a-
[ " A A . ) " A " A '
0 1 23 a4 s O v 23 a4 s
Time (k) Time (k)
Angie’s equation: May’s equation:

Reflect

1. Analyze Relationships How can you use the tables to determine
which girl is walking faster? How can you use the graphs?

Lesson 12.4 351



EXPLORE ACTIVITY 2 @ 5 sees
Writing an Equation from a Graph

Cherise pays the entrance fee to visit a museum, then buys souvenirs
at the qift shop. The graph shows the relationship between the total
amount she spends at the museum and the amount she spends at the
qgift shop. Write an equation to represent the relationship.

A Read the ordered pairs from the graph. Use them to complete
a table comparing total spent y to amount spent at the gift

shop x.

Gift shop amount ($) 0 5 10 15

x

Total amount ($) 5 10
y

) 32

B What is the pattemn in the table? as
Z uf
E ol

2

§ 12

Lol |

€ \Write an equation that expresses the total amount spent,

y. in terms of the amount spent at the gift shop, x. ‘1

o)

Reflect

2. Communicate Mathematical Ideas identify the dependent and
independent quantities in this situation.

4 8 1218 20 24

Gift shop amount ($)

3. Multiple Representations Draw a line through the points on the
graph. Find the point that represents Cherise spending $18 at the gift
shop. Use this point to find the total she would spend if she spent $18
at the gift shop. Then use your equation from (€ to verify your answer.

352 urits
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Graphing an Equation
An ordered pair (x, y) that makes an equation like y =x + 1 true is called a

solution of the equation. The graph of an eguation represents all the ordered
pairs that are solutions.

EXAMPLE 1 ) 6.EE.9

Graph each equation.
A y=x+1

STEP 1 Make atable of values. Choose some values for x and
use the equation to find the corresponding values for y.

STEP2 | Plot the ordered pairs from the table.

STEP3  Drawa line through the plotted points to represant all of
the ordered pair solutions of the equation.

x x41=y ky wj’
L1 1+1=2 10,2 ol
2 [2+1=3 (2,3 64 /
3 (3,1-4 (34 a bt
4 4.1-5 45 2|
X
5 |541=6 156) 0 1 2 3 4 5

B y=2

STEP1 | Make atable of values. Choose some values for x and use the
equation to find the corresponding values for y.

STEP2 | Plot the ordered pairs from the table.

STEP3 | Draw a line through the plotted points to represent all of the
ordered pair solutions of the equation.

x =y &y ol

1 2x1=2 (1,2 'y

2 T I | (2. 4) 64

3 2+3=6 (36 4l

4 2-4-8 (48 2

5 2x5=10 (5,10) o

Is the ordered pak
{3.5, 45) 2 sohstion of the
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| mm
4. Graphy=x+ 2.5.

x x+25=y (xy)

Guided Practice

Frank mows lawns in the summer to earn extra money.He can mow
3 lawns every hour he works. (Explore Activity 1 and Explore Activity 2)

: 4. How can atable represent an algebraic relationship between
two variables?

1. Make a table to show the relationship between the number of hours
Frank works, x, and the number of lawns he mows, y. Graph the
relationship and write an equation. Label the axes of your graph.

Hours worked Lawns mowed » !
0 s
1 6
o
2+
" " " ’
0 1 2 3 a s
Graph y=1.5x. (Example 1) y
54
2. Make atable to show the relationship. sl
x ' 3t
y | "
1
E- o x
3. Plotthe points and draw a line through them. oINS

C Mg b Mo Wonort Pabinling lerpury
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Class

Students at Mills Middle School are required to work a certain number

of community service hours. The table shows the numbers of additional
hours several students worked beyond their required hours, as well as the
total numbers of hours worked.

5. Read the ordered palrs from the graph to make a table.

Additional hours
Total hours

Total (h)
s 888%

6. Write an equation that expresses the total hours in terms of the

AAAAAA -

10 20 30 4
Additional (W

additional hours. o

7. Analyze Relationships How many community service hours are
students required to work? Explain.

Beth is using a map. Let x represent a distance in centimeters on
the map. To find an actual distance y in kilometers, Beth uses the

equation y = 8x.

8. Make a table comparing a distance on the map to the
actual distance,

Map distance (cm)
Actual distance (km)

9. Make a graph that compares the map distance to the y
actual distance. Label the axes of the graph.

10. Critical Thinking The actual distance between Town A and
Town B is 64 kilometers, What is the distance on Beth's map?
Did you use the graph or the equation to find the answer? Why?




12.1 Graphing on the Coordinate Plane
Graph each point on the coordinate plane.

1. A(-2,4) 2. B3,5)
3. Ci6 —4) 4. D(-3,-5)
’- ﬂ7;2) ‘. ﬂ-‘.6)

12.2 Independent and Dependent
Variables in Tables and Graphs

7. Jon buys packages of pens for §5 each. Identify the independent and
dependent variables in the situation.

12.3 Writing Equations from Tables
Write an equation that represents the data in the table.

8 3 s B 10 9.
Y 70

12.4 Representing A Igebraic Relationships in Tables and Graphs
Graph each equation.

10. y=x+3

E 12. How can you write an equation in two variables to solve a problem?

MODULE 12 MIXED REVIEW

Assessment
Readiness

Selected Response
E 1. What are the coordinates of point G on the

coordinate gr
L34

| Ll led |

Y=

|
|
4
R 3
-4

W

L1l EEEEE
@ (4,3 ©1-4.3)
® (4-3) ©® (-4, -3)

2. Apointislocated in quadrant ll of a

coordinate plane. Which of the following
could be the coordinates of that point?

®1-5.-7 ©1-5.7 &
@ ls. 7) @ (sr —7)
3. Matt had 5 libeary books. He checked
1 additional book out every week
without returning any books. Which

equation describes the number of books
he has, y, after x weeks?

® y=5x © y=1+5«

®y=5-x ® y=5+x

4. Stewartis playing a video game. He earns
the same number of points for each prize
he captures. He earned 1,200 points for

6 prizes, 2,000 points for 10 prizes, and
2,600 points for 13 prizes. Which is the
dependent variable in the situation?

@ the number of prizes captured

(® the number of points eamed

© the number of hours

®) the number of prizes available
358 units

5. Which point is not on the graph of the
equationy =10+ x?
® (0,10) © 8.2
® (3,13) ® (5.15)

6. Amy gets paid by the hour. Her sister helps.
As shown, Amy gives her sister part of her

earnings. Which equation represents Amy's

pay when her sister's pay is $137
m" 0 20 30 | 40
’m 2 4 6 | 8

®y=14 © 5=13y
[ORERH © 13=5x
Mini-Task

7. Thetable compares the ages, in years, of
two cousins.

Ann'sage,x 4 B 12
Tom'sage,y & 12 16

a. Write an equation that compares Tom's
and Ann's ages.

b. Draw a graph to represent the
equation.

M
[ X R D |
|} £ R R ' 1
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UNITS

4. There are s students enrolled in Mr. Rodriguez’s class. There are

StudulGuidel {313

6 students absent and 18 students present today.

1)1_’ Equqtions and Koy Voosbalay Solve each equation. Check your answer. (Lessons 11.2,11.3)
Relatlonshlps equaion fecuacida) 5. p—-5=18 6. 99=189
solution fsofucitn)
solution of an inequality _ 2 =2y
() sssomac quesmion i 7 ssiae7 .

desiguaidad)

FICWY GBIV OM kit Scgmtion’s Bid retetionsiips S0 Soive ses @ 9. Soniaused $12.50 to buy a new journal She has $34.25 left in her

aquarium. 35°F.

problems?
savings account. How much money did Sonia have before she
EXAMPLE 1 bought the journal? Write and solve an equation to solve
Determine if the given value is a solution of the equation. the problem. (Lesson 11.2)
A r=5=17r=12 B. §=7;x=42 Write and graph an inequality to represent each situation.
12-5217 Substitute. 562 1y Substitute. (Loseon 114}
T#17 7=7 10.  The company’s stock is werth less than
0051152253354455
12 is nota solution of r — 5 =17. 42is a solution of £ = 7. $250 per share.
EXAMPLE 2 11, Tina got a haircut, and her hair is still at least AR S
Sdnmhom.ﬂon.(h«kyonrmw. 15 inches long. W1 121314151617 18 19 20
‘n y-‘2=10 B.Sp=30 - - -
o 1 | 2» Relationships in Two
+12  +12  Add 12 toboth sides. % = ¢ Divide both sides by 5. — o Key Vocabulary
T o Variabl
- _ ono es 008 [("(-ﬂ
y=22 p=6 cocedinate plaine (pdano
L — fresino)
Check:22-12 710 Subetitute Check: 5(6) 1 jp  ubemte Q e coon::m‘t:s {coardenadas)
10=10 30 =30 How can you use relationships in two variables to solve real-world ordered palr (par ordenado)
problems? origin (ongen)
EXAMPLE 3 y quadants (cuadrantes)
Write and graph an inequality to represent each situation. EXAMPLE 1 s »akipey
X Graph the point (4, —2) and identify 4
A. There are at least 5 gallons of water in an B. The temperature today will be less than the srant where it is located Quadrant Il ; Quadrant|
1

o 5 bbb —————— e —————4 .
925 90123 45678 910 1< 35 309313233 34 35 36 37 38 39 40 (4, —2) is located 4 units

totherightoftheoriginand 2units  “ 5 4 372507 33 4 5
down from the origin. :; !
4,-2)
EXERCISES {4, —2) is in quadrant IV. Quadrant i} | Quadrant v
Determine whether the given value is a solution of the equation. (Leason 11.1) 3

1. 7x=14,x=3 2 y+13=17y=4

Write an equation to represent the situation. (Lesson 171.1)

3. Don has three times as much money as his brother, who has $25.

Units 359 360 units




Next page XAMPLE 2

Tim is paid $8 more than the number of bags of peanuts he sells
at the baseball stadium. The table shows the relationship between
the money Tim earns and the number of bags of peanuts Tim sells,
Identify the independent and dependent variables, and write an
equation that represents the relationship.

23 The number of bags is the independent

 Bags of peanuts, x 01
Sogs — AN variable, and the money Tim eams is the
Money earned, y 8 [ 9 10N dependent variable.
The equation y = x + 8 expresses the
relationship between the number of bags
Tim sells and the amount he earns.
EXERCISES
Graph and label each point on the coordinate plane. (Lesson 12.1)
y
1. (4. 4)

2- (—'31 —'])

3. (-1.4)

=

Use the graph to answer the questions. [Leason 12.2)

10 4

=
+

Nictanca b
o -

I L R
Time (h)

o3

4. Whatis the independent variable?

5. Whatis the dependent variable?

6. Describe the relationship between the independent variable and the
dependent variable.

units 361

7. Use the data in the table to write an equation y
to express y in terms of x. Then graph the equation. »

(Lessons 12.3,12.4) 3
6

‘ X 0 | 1 2 3 a

y 4 5|6 7 2

o

1 23 4 5

Unit 5 Performance Tasks

1. CAREERS IN MATM Botanist Dr. Adama is a botanist. She measures
the daily height of a particular variety of sunflower, Sunny Yellow,
beginning when the sunflower is 60 days old. At 60 days, the height of
the sunflower is 205 centimeters. Dr. Adama finds that the growth rate of
this sunflower is 2 centimeters per day after the first 60 days.

a. Write an expression to represent the sunflower’s height after d days.

b. How many days does it take for the sunflower to reach
235 centimeters? Show your work.

¢. The Suntracker grows at a rate of 2.5 centimeters per day after the
first 60 days. If this sunflower is 195 centimeters tall when it is 60
days old, write an expression to represent Suntracker's height after
d days. Which sunflower will be taller after 22 days, or when it is 82
days old? Explain how you found your answer.

2. Vernon practiced soccer 5 hours this week He practiced 4] hours on
weekdays and the rest over the weekend.

a. Write an equation that represents the situation. Define your variable.

b. Whatis the least common multiple of the denominators of 57 and
17 Show your work.

¢. Solve the equation and interpret the solution. Show your work.
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UNIT 5 MIXED REVIEW

Assessment
Readiness

El. Using the expression 7x = 3y, if y is 35, what

© Baaghtes Viin Husceat Publiiveg Coopany

isx?

@ 15
® 2
© 35
@©) 105

2. Bruce has 97 sports cards. 34 of them are

football cards. Which eguation can be used
to find the number of sports cards y that
are not football cards?

®97+34=y

y+97=34

©3a+y=97

®y-97=34

3. The overnight temperature in Tampa never

reached below 40 °F during November.
Which inequality shows that?

M x <40

(® x =40
© x=40

© x > 40

4. Truman puts money into his savings

account every time he gets paid. The table
below shows how much he saves.

wm $15  $30 | s4s

Amount Truman
$1.50 $3 s4s0

Which of the following equations can be
used to find the amount m Truman saves

when he is paid $207
® m=20(0100 © 0.10m=20
® 20m=010 ©® m=1

Math Trainer

5. No more than 7 copies of a newspaper are
left in the newspaper rack. Which inequality
represents this situation?

®n<7
®n=7
©n=7
©®n=7

6. For which of the inequalities below is v =4
a solution?

& v+5>9
®v+5>9
©v+5<8
©v+5<8

7. Sarah has read aloud in dass 3 more times
than Joel. Sarah has read 9 times. Which
equation represents this situation?

®j-9=3
®3=9

©j-3=9
®j+3=9

8. The number line below represents the
solution to which inequality?

bp—)
0 5 10

@ m > 44

& m-=s

© m<aa

©®m<a
When possible, use logic to
eliminate at least two answer
choices.
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Personal

Brian is playing a video game. He eams the
same number of points for each star he
picks up. He earned 2,400 points for 6 stars,
4,000 points for 10 stars, and 5,200 points
for 13 stars. Which is the independent
variable in the situation?

(® the number of stars picked up
(B the number of points earned
©) the number of hours played
(©) the number of stars available

Which ratio is not equivalent to the other
three?
- 6
® 5 © =
@ 12 18
25 45

One inch is about 254 centimeters, About
how many centimeters is 4.5 inches?

@ 13 centimeters
(® 11.4 centimeters

© 13.7 centimeters
D 114 centimeters

Mini-Tasks

@ 12. Dana, Neil, and Frank are siblings. Dana is

the oldest.

a. Frank’s age is one-fourth of Dana’s age.
Write an equation to represent Frank’s
age fif Dana's age is d years.

b. Neil's age is one-half of the difference
between Dana's and Frank’s ages. Write
an equation to represent Neil's age n in
terms of Dana's age d.

€. Use the equations to find Neil's and
Frank's ages if Dana is 16 years old.
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13. Jillian is participating in a book reading

contest to raise funds for her local library.

=g For every book Jillian reads, her mother

pledged to make a donation.

8. The table shows how much Jillian’s
mother will donate. Find the pattern,

and finish the table.
- HBEE
Money Jillian's [ |
mother $15 | 825
donates

b. Write an equation showing the pattern
from the table. Identify the variables.

¢. Graph the equation.

KR

Donated by
her mother ($)
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