Percents - d{ﬁ/q“ @%

Writing a Percent as a Fraction

A percent is a special ratio. Itis You can show 20% by shading You can write a percentasa
{ arate per 100. 20 parts. fraction.
This model has 100 equal parts. 20 parts of 100 parts is the

20
same as 100"

o = 20
So, 20% = 755

| cee! The whole

model shows 100%.
| get it! 20% means

20 out of 100 OK! So 20% is the same as.;
equal parts. twenty hundredihs. . -

P e
i . 1 percent ratio Y,
]!' Wt 4 ratio that compares a number to 100; a comparison of two numbers
i parts per hundred 60
i 100
i 50% means 50 out of 100 equal parts. 60 out of 100
b 30% is 30 per 100.
"y

If Gina has read 7% of the books in the library, what does that mean?

@ Understand the problem. Think: 75% means 75 per

@ Write the number in front of the
percent sign as the numerator and 75% =
100 as the denominator.
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B You can write a fraction as a percent.

: i 420,
ﬂ Write 155 as a percent.

€D Understand the problem. Think: ]%% isthe some as . pe
Wri . 23 _
6 rite the percent 00 %

G You can write a percent for a real-world problem.

DO ¥

P ~ Elevenout of 100 people who were surveyed like oatmeal for breakfast. What percent of the
" people surveyed like oatmeal? ,

@ Understand the problem. Out of 100 people, —_like catmeal.

9 Write a fraction.

As afraction, 11 out of 100 is written

e Write the percent.

As a percent, it is written

PRACTICE

Wirite the percent as a fraction.

& = 8

B 0% @ 35%

Write the fraction as a percent.

50 A5
100 G 100

Write a percent for the problem.

@ Jaime had 100 boxes of cookies to sell. He Of the first 100 customers to walk into the
sold 81 boxes. What percent of the boxes grocery store, 9 bought flowers. What
did Jaime sell? percent of the customers bought flowers?
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Finding a Percent of a Number

. To find a percent of a number, Write the percent as a fraction
| } multiply the percent by the out of 100.
number. _ 30
30% = 100

30% of 50 = 30% X 50

{ remember! | write
the number in front
of the percent sign as
the numerator and 100
as the denominator.

 How would you find 30% of 100? Explain.

B You can find a percent of a number by using fractions.

i Rewrite the whole numberasa
fraction and multiply.

30 .
WXSO—

30 50
00 5T
30x50
100 X 1

1,500

~ 100

Multiply the numerators
and multiply the
denominators.

X120

Find 40% of 120.
@ Write a multiplication problem. % X 120
@ Write the percent as a fraction
out of 100. 40% =
@ Multiply and then simplify the
answer.
% X 120 =
120 _

40% of 120 is
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o Make a tape diagram
with 200 as the whole.
Label the percent for
each part.

# Shade all of the parts
up to 70%. Circle
the part that aligns
with 70%.

e Write the:number.

g Adapediagiamigs
divides a whole into”

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

20 | 40 | 60 | 80 {100 | 120 | 140 | 160 | 180 | 200

70% of 2001is.

Hell
"i“;}}%' Explain how you would use the tape diagram to find 20% of 200.

PRACTICE

Find the percent of the number by using fractions.

&5 s50%0f300is

.\.'_..:

15% of 80 is

10% of 20 is

7% 1% of 700is

Find the percent of the number by using the tape diagram.

o

30% of 90is

10%

20%

30%

40%

50% 60% 70% 80% 90% 100%

18

27

36

45 54 63 72 81 30

90% of 350 is

10%

20%

30%

40%

50% 60% 70% 80% 90%  100%

35

70

105

140

175 210 245 280 315 350
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" You can use a tape diagram to find the whole when given a part and :

{ a percent. The whole is 100%. 1
‘ 30 is 60% of what number? !

2 Fillin the part and the percent. Write 30 in the box for 60%.

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
1 }

30

§ % Find the size of each part.
There are 6 equal parts up to and including 30. Think: That
is 30 + 6 = 5, so each partincreases by 5.

: €% Fill in the parts in the tape diagram starting with 5 in the
}'3 first box.

E 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

5 10 | 15120 25|30 35|40 | 45| 50

€3 Find the whole.

Th beri ) o | [ see! 30 is the
e number in the last box is 100%, or the whole. parranuS0 e
30is 60% of 50. the whole.

You can write a percentasa You can use fractions to find - '
fraction, and a fraction as a percent of a number. fgetitl.
a percent. . A percent compares a
90% of 70 part to 100, and [ can
48% = 5.
° 71700 90 . 70 _ 6300 -, use a percent to find
17 100 1 100

a patt of a whole.
90% of 70is 63.
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| can use a tape diagram
~ to finda whole if [ know

WORK TOGET HER the Pért-é_iﬁ_‘é; fﬁspercsnt

Use a Tape Diagram to solve 45 is 30% of what number?
problems with percents. 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
o The tape diagram shows 45

in the box for 30%. L e

o Thereare 3 equal parts up Skip count by 15s.
to and including 45. Since

45 = 3 = 15, the numbers

startat 15 and increase by 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
15 each time.

e 150 isin the 100% box. So
45is30% of 150.

The whole, or 100%, is 150.

15 | 30 | 45 | 60 | 75 | 90 | 105 120 | 135 | 150

; ) ] ~ Tape D_iagraih'- :
B Eind the unknown number by using a tape diagram. P canbe found

. onp 21774
i . 64 is 80% of what number? e

ovFill’inthepart 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% *
__thatyou know. ‘

e Find the size of
each part. 64 = L=

| know! | can count
by &s to complete
the_fapa-diagr_am!

® Fillintherestof  Each partincreases by
the diagram.

64 is 80% of

e Find the whole
number.

' ‘?‘9 Krishna made the following tape diagram to solve this problem:
30 is 20% of what number?

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

20

What can you tell Krishna about his work?
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Find the unknown number by using a tape diagram.

90 is 30% of what number?

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

90

28 is 40% of what number?

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

91 is 70% of what number?

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2 is 20% of what number?

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Solve the problem by using a tape diagram.

There are 28 students in Mrs. Chung’s sixth grade class. This is 10% of all sixth graders in the school.
What is the total number of sixth graders in the school?

10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

28

students

60 |ESSON 6
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Find the unknown number. " Tape Diagrams
“canbefoundon >
€ 40is 50% of whatnumber? Cpi219. o

GA 45 20% of whatnumber?

B 12is 30% of what number? _______

Solve. s y
| know! The part is given in
B 14 club members have birthdays in the summer. each problem, and | write
This is 20% of the birthdays in the club.  the part in the box to the
How many club members are there? - left of the percent on

the tape diagram.

m 60% of Herbert’s movies are adventure movies.
He has 18 adventure movies. How many movies does
Herbert have inall?

Apply the Concept

Malke knows that 10% of an unknown number is 12, and she wants to find the unknown number,
What tool can she use to solve this problem?

How can she use that tool to find the unknown number?

What is the unknown number?
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Max knows that 20% of travel club members have traveled
outside of the country. According to his survey, 12 members
of the club have traveled outside of the country. How many
members does the travel club have?

> What is the problem asking you to find?

The total number of members

o What do you need to know to solve the problem?

% of members have traveled outside of the country.

% of the total number is equal to

« What tool can you use to solve this problem?

You can use a tape diagram.

Label a tape diagram.

%.

Find the size of each equal part. 12 . =

Write the number in the box for

Fill in the boxes on the diagram.
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

What number is in the 100% box?
So12is 20% of

Use fractions to find 20% of 60.

Set up a multiplication sentence. 20% of 60 = X
Rewrite the percent as a fraction. = X
Rewrite the whole number as a fraction. = X
Multiply. = =

The travel club has members.

Duplicating any part of this book is prohibited by law. © 2014 Triumph Leaming, LLC
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Use the problem-sclving steps to help you.

0 Mariah knows that 50% of sixth graders in her school have
dogs. There are 45 sixth graders who have dogs. How
many sixth graders attend Mariah's school?

..u-n.-.-u--..-"-u---.."nuu---..u.u--...-.-.--..-..-u-.ou.."..",..-.-l-..u-ou"-..uu.----.n-ouu--un-..u...u..u-n.nn..-u-.u. ....... ee

B The owner of a dress shop ordered 33 dresses from a
new designer. The designer’s dresses now make up 30%
of all dresses in the shop. How many dresses are in the
shopinall?

ua-.“-.-.-.--...n...-..-qu-u.-.ou.--""-"--......-.-."..u...".un..n-.. ...... T L R L i

B The school nurse made the following morning
announcement:
“So far, only 30 students in our school have gotten a flu
shot. That is only 20% of the students in this school.”
How many students attend the school?

| know! | can use tape  eses

| PR ACTICE . diagramgtosolve g

~ percent problems.

= -,
E

1__{READ
o
oA
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Missing Values in input/Output Tables

To find missing numbers in an input/output table, you can look for a pattern.

Input (x) \ Output (¥) (
2 0 &2-2= 0
3 1 —3-2= 1
4 2 &4-2=2 | can find the missing output
5 ? &~5-2=3 by subtracting 2 from its .

You can look at the relationship between each
input and its output to find the rule for the table.

You can list the numbers as ordered pairs. (input, output): (2, 0), 3, 1),(4,2),(5,3)

| input output ordered pair rule
.-“;' a number thatis | the number that a pair of values inthe a procedure that is
E entered results whena form (x, y) appliedtoan input
’ procedure is applied 2,7 to get an output
{ to aninput
\ » .

; Why is it important to look at both the inputs and outputs to find the relationship?

You can use an input/output relationship to find a missing output.

P DO oY
@<L Findthe missing output for this input/output table. Input (x) Output (y)
@ Determine how 2 and 7 are related 2 7
(first row). 3 3
@ Determine how 3 and 8 are related _ y) 9
(second row). 5 5

@ Determine how 4 and 9 are related
7 is 5  morethan2.

(third row). I
@ Find the missing output based on 8is______ morethan3.
what you discovered for the first .
9is more than 4.
three rows.

10is ______more than 5.

The missing outputis

144 ESSON 15
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B You can use an input/output relationship to find a missing input.

< - Find the missing input and write the answer in

an ordered pair.

0 Determine the relationship
between each input and its
output.

@ Find therule.

9 Use that relationship to find the
missing number.

e Write the answer in an ordered
pair.

PRACTIGE

Find the missing output.

€ (0,809,786, (75,67

Input (x) l Output (y)
10 8

The missing output is:

cating any part of this book is prohibited by law. © 2014 Triumph Learning, LLC

Dupli

Input {x} | Qutput {y} 1
1 5 |
5 | 10 ¢
— 2 | 20 |¢
— 5 | 25 |4
I
The ordered pairis (———— )

The input and
output values
can be written as
ordered pairs.

Input (x) Output (y)
1 3 &1 X 3 =
2 6 &2 X =
4 12 &—ax =12
( 21 &« x__ =12
10 30 &-10x =30
The rule is: multiply each input by tofind each output.
X =__ = The missing inputis —
The ordered pair is ( , ).

€ (30,15), (28,14, (26,13), (24,12 (22,9

OQutput (y)
15

input (x)
30

The missing output is:

Determine the rule. Find the missing input or output. Write the answer in an ordered pair.

Input (x) l Cutput (v)
0 '| 4 <
r 3 E
6 S (¢
. - =
n G 15
The ordered pair is (————, Ee——
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Writing Equations for input/0Output
 Tables

Input (x) 1 2 3 4 5
Ouiput (y) 2 4 6 8 10

- Inthe table, the input, X, is the ' The relationship between x \ The rule for the tableis: multiply

independent variable. The i and y can be represented by | each input by 2 to get the output.

| So, the equationisy = 2x.

] 1
© an equation. }
4
|
1

output, y, is the dependent

variable.
The output depends Each y-value
g the input, so it The equation (dependent variable)
is the d?PQ"d@"f will show the ; is equal to 2 times ifs
variable. rule for x and ¥. x-value (independent
variable).
l{.l; “"—T‘; i s SR g S ey RR—— ——
%:{‘* ”’—“‘*“q‘ dependent variable l independent variable equation
i; - - . .
Sl in a two-variable equation, in a two-variable equation, a number sentence with an

the variable whose the variable whose value equal (=) sign

value depends on the determines the dependent

independent variable variable ]

f':"f."f?f i Could the input/output table above also be represented by the equation y = X + 17 Explain.

g You can write an equation for arule.

*‘1}?‘;‘? -'; " \Write an equation to represent the table.
‘ T ite an equati eprese eta e Output ()
@ Find the relationship between the 0 3 é&~0+3 =3
input values and the output values. A &1+ =4
@ Find the rule for the table. 2 5 &2+ =
@ Use the rule to write an equation. 3 6 «3+__=
4 7 &A=
Theruleis: Add to each to get
its
+

The equationisy =

146 LESSON 5
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@ Find the relationship

between the input values

and the output values.

-‘.-.'-""ﬁ Write an equation to represent the table.

© - number sentence . .
s withan =

An equationis a

sigh. :

9 Find the rule for the table.

e Usetheruleto write an

. equation.

PRACTIC!

Input (x) 4 5
Output (y) 24 30
| can _MUltiply_each x-value by to get its y-value.
Theruleis:

The equationis — ———

Input (x)
Output (y)

4
1

12

16

3

4

20
5

Find the rule and write an equation for

Aaron wrote the equationy = X~

1)

“input(x) | Output(y)

2

4
5

&

Theruleis:

Duplicating any part of this book is prohibited by law. © 2014 Triumph Leaming, LLC

LoUpIws g = e

e ————

The equationis: — ————

e 1—-1=0

the table.

Corie wrote the equationy = 4x tor the same lable. Compar

A to represent the input/output table.

e the two equations.

input(x) | Outputiy)
_____3______ 1 &«
6 2 <«
9 3 <
T 4 o
5 | 5 |«
The ruleis:

T -

The equation is:

-
&
~4
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i 1] Variables
[ The table shows the relationship | The graph shows the same | You can list the values in
. between h, the number of hours ‘ relationship. The dependent ordered pairs (h, d): '[
:'. Kelly works, and d, the number variable is d, and the (0, 0), (1,10), (2, 20), l“'.l
} of dollars she earns. . independent variable is h. L (3,30), (4, 40). 1
15 I i
Hours Dollars i d Each d-value is 10 times its
© | Worked (h Earned (d N I h-value.
: (h) (d) 50 T T T
4 0 0 40 |— —-———1 —— —-;;}"-E The equation d = 10h also
.i 1 10 2 30| _—‘ v ]_ shows this relationship.
i 8 | i
| 2 20 3 20| J -
& 3 30 !
5 4 40 1 |
! > h
1 2 3 4 5
Hours
The number of ' ;
doll P ”-< " | can use the values in
! seel The 2 “ars.d o ad b3 ordered pairs to help me
variables are not sﬁa.rns epends on write an equatioh.
always xand y. how many hours, h, :
she works.

\ J

44X  Given a graph, explain which values show the dependent and independent variables.

LI\

LESSUN LINK

You can use a pattern oraruleto You can use the rule fora

Wi SRt IR LSS VTR A L

find a missing value in atable. table to write an equation.
input (x) Output(y) Input (x) Qutput (y) A
| get it! | can use tables,
0 2 &0 +2=2 0 1 3
] S 5 equations, and graphs
- &ir2=3 — 1o help me understand
Z 4 &2t s & 2 S e dependent and
T NI L= = 8+EEE ) 4 independent variables.
| 4 6 &—4+2=6 4 | 5

The rule is: add 1 to each
input to get its output.

The equationis:y = x + 1

148 LESSON 15
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l.can uge the x- and

@ ET H E ﬁ . y-values in ordered

) _ . pairs to write an

o |dentify the dependent and The graph shows the distance, d, in miles, equation.

independent variables in the graph. that a train travels in t hours. s
Write an equation to show the

The distance traveled depends
on the time spent traveling.
o The dependent variable isd, and the d

independent variable ist.

relationship.

Y 3201
e Three ordered pairs shown on the ,;:’-,_
graphare (1, 80), (2,160) and E 240 |—
(3, 240). < 160 |—1—
(%)
o Each d valueis 80 times its tvalue. E 80 |—
(]
e The equationisd = 80t. L= >t

1 2 3 4
Time (in hours)

a_ You can use an equation to represent a situation.
‘a Thé;,graph shows the average weight of a puppy at different weeks.

@ Analyzethe relationship

, _ . P
between the weightand Puppy’'s Age | Weight = 6 1‘.__1_ P
the age. (a) (p) ",___';-" 5 l \
] 1
@ Decide which variable 8 4 i
depends on the other. = 3 1|
£ 2| ‘WL 1
© \dentify dependent and S 1‘_}_#_-_‘_# ll
independent variables. S ] 1
O\ o 0" 2 s 45
List the ordered pairs shown Puppy’s Age (in weeks)

on the graph.
The depends on its

e Determine the rule.

@ Write an equation.
The independent variableis  ————————

Eive ordered pairs are ( ) o, S ¥

( ). ( ).

Each p-valueis ————————— its a-vaiue.

e e

Ll

The equationisp = ———

1 What are some strategies for identifying dependent and independent variables?
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The table shows the distances that
a motorboat traveled over time.

Time in Miles
Hours (f} | Traveled (m)
0 0
1 30
2 60
3 90
4 120

independent variable:

dependent variable:

Identify the dependent and independent variables.

ﬂ The graph shows the prices for different
weights of cheddar cheese at a deli.

c
20 A
L/
16 /
'g 14 //
= 12 .
3
c 10
;g 8| - [ N —
v 6 / '
4 .._/___,,__.._-_. B B
2
| .
0 > 4 6 F
Number of Pounds

independent variable:

dependent variable:

150 LESSON 15

The table shows how much Dwayne earns for

mowing lawns.

Lawns Dollars
Mowed (m) | Earned (d)
1 12
2 24
3 36
4 48
5 60

independent variable: g
m, lawns mowed

Thevalueofthe
) - dependentvariable: (1
dependent variable:  } :":isaff_e;i_ted by.

evalue ofthe ‘
indepenclentyariable.

The graph shows the lengths of sides
of squares and their perimeters.

p

N

32

N
o]

/|

Ny
D

no
o

Perimeter (in feet)
>

—
@ N

0 > S
1 2 3 4 5 6 7
Side Length (in feet)

independent variable:

dependent variable:

R imbiratinn anv nar of this book is orohibited by law. © 2014 Triumph Leaming, LLC
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Identify ordered pairs for the graph. Then write an equation.

5]
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In each ordered pair below,
The other number shows n, the number of mov

Are these ordered pairs in the form
and independent variables to explain.

The graph shows the distance, d,in
meters, that Teresa ran each minute, t,
ofher training run.
d

goo’t s —
— 700 }— L1 -
600 |
500
2= 400 e
300
200 A ]

100

n meters

ce (

istan

D

1 ot
1 2 3 4 5 6 7

Time (in minutes)

Five ordered pairs are:

( . ), { : ),
( : ), ( ),
( ).

1

The equation is:

See the Relationship

(1, 1), (2, 22),(3,33), 4, 4 ), (5, 55)

@_ﬂ The graph shows Joy’s age, j,and Kim’s

age, k. Joy is Kim’s younger sister. They
share a birthday but are different ages.

-
o
= X

Va

/

Kim’s Age (in years)
IO ORI & T S & B =>4 ~N 0 ©

o

1 2 3 4 5 6 7
Joy's Age (in years)

Five ordered pairs are:

( ’ ), ( , ),
( : ), ( : ),
( , ).

The equationis: —

one number shows g, the total amount paid for movie tickets.
e tickets purchased.

(a, n) or in the form {n, a)? Use what you know about dependent
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The graph shows the total amounts c

charged by a guitar teacher and the 150/ , |
numbers of hours of lessons given. T 125 1
02 /
Identify the independent and dependent variables. £ 8 100}—r =
Write an equation to show the relationship. 68 75—
8L 50
o =
0
. . . oy 25
 What is the problem asking you to find?
0

You need to find the independent

variable and the

You need to write a(n)

o How can you write the equation?

Use the relationship between the c- and h- values to write an equation.

The depends on the

1 2 3 45 6
Hours of Lessons

So,______istheindependentvariableand —_is the dependent variable.

List the four ordered pairs for the points shown on the graph.

( ; ), ( - ), ( , ). {

~—
.

Each c-valueis ______timesits h-value. The equation is

The graph shows that the teacher charges $50 for 2 hours of lessons.

Use the equation and substitute 2 for h.

Does c equal 507

The independent variable is

The dependent variable is

The equation is

e =

ot e

LESSON 15
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-
PRACTIGE

Use the probiem-solving steps to help you.

The ordered pairs (p, d) below show the relationship
between the number of large pizzas ordered, p, and the

total price, in dollars, d.

(1,8), (2,16), (3, 24), (4, 32), (5, 40)

Identify the independent variable and the dependent
variable. What equation shows the relationship between
the number of pizzas ordered and the total price?

is flying.

Identify the independent and dependent variables.
What equation shows the relationship between the

time that the falcon has flown and the distance?

The table below shows a person’s distance
from a lightning flash and the time it takes the
person to hear thunder.

Identify the independent and dependent
variables. What equation shows the
relationship between the distance from a
lightning flash and the time it takes to
hear thunder?

N
ESS
> Q.

i

L

]

l:‘

.................................................................................................................................................................. [
1.

The graph shows the speed at which a peregrine falcon

- PN
o =

)
2
£
£
‘515
312 =
s o—— R
E 611 —
o 3l
a 1 l |
0472 3 4 5 6 7
Time (in minutes)
Distance from Time to Hear
Elash in Miles (d)| in Seconds (t)
5 1
10 2
15 3 B
20 4

Jtean
Ir= :
| isowe !
|| cHEck l
i e

el e
{ CHECKLIST

| s |

O

-; ] | PLAN
|| sowe

te

* READ

T PLAN
SOLVE
CHECK

153

IS

3 :
}i | CHECK ¢



[\ Finding Volume

Volume is the amount of space Count the number of cubes
inside a three-dimensional that cover the base of the
figure. Volume is measured in rectangular prism.

cubic units (units’).

| 1]

Q

N s -} 1 cubic unit

| can count the
humber of cubes that
fit inside the prism.

& cubic units
cover the base.

Count the number of equal
layers. Multiply that number by
the number of cubes in the base.

There are 3 layers, each with
8 cubes.

3X g=24.Sothe
volume is 24 cubic uhits.

dimensional figure

1. volume cubic units (units’)
" the amount of space inside a three- units used to measure volume

e s vorie b i 3 i S s b

.g.‘ -‘?15';. How is volume different from area?

m You can find the volume of a figure made from cubes.

Find the volume of the rectangular prism.
Each cube is 1 cubic unit.

G Count the number of cubic units
in the top layer.

@ Count the number of layers.

@ Multiply to find the volume.

There are 6

There are

X

cubic units in the top layer.

layers.

The volume is

164 |ESSON 17
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I get itl A formula

: ) helps me find the
B You can find the volume by using a formula. volume faster.
Find the volume of the rectangular prism. o '
o Use the formula for the volume of 2 em !
a rectangular prism. [ IS l
- . 3cm -
9 Substitute the length, width, and 5cm

height into the formula. : . ,
Volume = length X width X height

Duplicating any part of this book is prohibitec! by law. © 2014 Triumph Leaming, LLC

e Multiply. V=lxXwxXh
_5 X 4 -
The volumeis — cubic centimeters.
Find the volume by counting cubic units.
|
There are __24__ cubic units in the top layer.
I i There are ————— cubic unitsin the top layer.
There are layers.
2 There are layers.
<« X =
X =3
The volume is cubic units. . L
The volume is ——— cubic unifs.
Find the volume by using a formula.
B ' 3in. @ :'
\-'; ------------ 7 2 I: o ft
7in. n- :
Volume = length X width X height P "
V=IXwXh 5ft
7 % w — Volume = length X width X height
The volume is — cubicinches. V=IXwxh
X X =
The volumeis ——— cubic feet.
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. Multiplying Fractions

" When multiplying fractions, you take a part of another fraction. Multiply% X %

You can use a model.

Start with a model for % Separate the model
in half.

Shade % ofthe %.

You can find the product by multiplying
| the fractions.

Multiply the numerators. Then multiply the

1.3 _1x3_3

274 2Xx47 8

You cansav% X %

denominators. Simplify the answer if necessary.

“l 3 ”
as “5of =. i
3 of the figure is BT !
ghaded to represent i
both fractions.
.
A ?&H s s s il AT ; \ ;
“to 18 numerator | denominator simplify %
R -:" the number above the the number below the line in to divide the numerator and
! linein a fraction that tells a fraction that tells how many | denominator of afraction by
! how many equal parts are equal parts are in the whole \ the greatest common factor
! being used 4_4+4_1
i l §-8-4 2
N S

FR——————EE

greater than 1? Explain.

m You canusea model to multiply fractions.
":’:“'..‘;.,{‘,:' i, F‘ d _1_ x 2_
indz X 3.
@ Start with a model for % Separate
the model for % into fourths.
1 2
@ Shade of the 3.

@ Find the fraction of the whole
model that is shaded.

@ Simplify your answer.
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If you multiply the whole number 1 and a proper fraction, will the product be less than or

= ofthe figure is shaded.
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o Write the mixed number as an
improper fraction.

e Rewrite the problem with the
improper fraction.

9 Multiply the numerators. Multiply
the denominators.

e Simplify. Write the improper fraction
as a mixed number.

bt
O
]
Simplify.

What can you tell Brandon about his work?

W
X
N

N =

X
w
ol
N

N —

| can rename a mixed number
.. ag.ah improper fraction
- this way: multiply the whole
* humber by the denominator,.
then add the numerator. The
denominator stays the same.

Brandon made this model to show% X —g—. He says the productis %.

I

3 1
22)(13
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Sometimes when finding volume of figures, the
¢ unit cubes have edge lengths thatare fractions.

AT AT

Each unit cube

measures 'g cm

in length, width,
and height.

\,

cm

»iN

Use a formula to find the volume of the rectangular
prism. Volume = length X width X height.

T N

wij—

§Cm
5

The volume of the prism
A7 i A
is 125 cubl‘c cenﬂmgfgr;.

W In the problem above, is there another way to find the volume of the rectangular prism?

Explain.

LESSON LINK
PLUG IN
You can find the volume of

one unit cube or a group of
unit cubes.

V = lwh

\

3% 4 X 2 =24 units’
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You can find the product
of fractions by multiplying
the numerators and

then multiplying the
denominators.

1 ﬁ:1><4 4 _

5XE5=73x5 10

(SIS

fractions.

to find the volume of figure
whose edge lengthsare’ -

WEIE SN

Frimomne



The Breprssants the area of the base
: oqual to length X width.

WORK TOGETHER

You can use the formula V = Bh to find the volume

of a rectangular prism. V = Bh :
e In the formula V = Bh, B stands for the area of =(IXw)Xh s
the base, whichis I X w. 1 1
. = (45 X 1) X 2—2~
e Fillin the numbers in the formula. Rename 9 5
4% as % Multiply to get the product of %. - (5 X1 ) X3
_9.5
« Theimproper fraction 2 is simplified to a =5%X3
i 1 _ 45
mixed number of 117. =7 '
o The volume of the rectangular prism is Simplify. vgmme i
2 =45+4= Tz ft 4 canbefoundon -
L padina i
B You can use a formula to find the volume of a rectangular prism.
P Do
Find the volume of the prism.
@ Write the formula and replace V= lwh ;
the variables with the given '
numbers. = s & 5in.
® Rename Lhe mixed numbers = W X :
as improper fractions. I
] — - 1= in
9 Multiply. 2—in
o Simplify the answer. S|mp||fy ‘
The volume of the rectangular prismis in.>.
A
S Allen found the volume of a number cube with

| know! | can use
a formuia to find
istess than 1 cubic em. What can you tell Allen the volume.

about his work?

an edge length of 1% cm. He says the total volume
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1/ : & &
E 2 ft . 3 1
e = z
1 ;
]_]_ft ]zft | Amenenndid R _]_m
2 > m 3
4
V=Bh
V=Bh
= X ) X 1
( B
=("% x ) X
= X ) X
= X ) X
= X
= X
The volume is ft’.
The volume is m’.
3 ; - vd 4] ; - REMEMBER
s 3 E ' '\_N'h_ole numbers
-* 3—3 yd E 3Lin. .I:'can:t.)e w_ntt_en as
1 ' 2 wfractions. |
25yd ! RRIU e e 0
V= lwh B v
lin
_ % v 1—-in
= X X V =lwh
1
'I_
= = X X
The volumeis_______yd®. =____

Thevolumeis_____in.".

170 |ESSON 17



Duplicating any part of this book is pirohibited by law. © 2014 Triumph Lsarning, LLC

i 11 : -
R . S - 25 in.
"’ 'I ] ft 2l in —
1 5 4 " 3in.
1-ft
2
Usethe formula V = Iwh. Use the formula V = Bh.
Thevolumeis____ ft’. Thevolumeis____in.%.
Solve.
a A garden storage box is shaped like a cube. { know! A cube has
One side of the box is % meter long. edges that are all
' the same length.

8

What is the volume of the garden storage box?

A container of blueberries is 4% inches long,
-]z-inches wide, and 1% inches tall. What is

the volume of the container of blueberries?

See the Relationship
Suri wants to find the volume of a rectangular prism.
She knows the area of the base is 24 cm” and the height is 2% cm.

How can she find the volume of the rectangular prism? What is the
volume of the rectangular prism?

1 remember! The area
of the base is the came
as length X width.
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Ryan wants to fill his new cooler with ice. The cooler

is in the shape of a rectangular prism. The height of the
cooleris 1}; ft, the width is 2% ft, and the length is 3 ft.

How many cubic feet of ice will fill the cooler?

e What is the problem asking you to find?

The____ ofRyan’scooler

« What do you need to know to solve this problem?

Thelengthis . Thewidthis_____.The heightis .

 What formula can you use to find volume?

Write the formula for the volume of a
rectangular prism.

Fill in the numbers. V= X X
Rename each number as an improper = X X
fraction.

Multiply. =___

Simplify the answer. =

Use the formula V = Bh to check your work.

o

Find the area of the base. B=Iw
= X =

Fillin the numbers in the formula. V= « |

Rename each mixed number as an T
} improper fraction. = X i
i Multiply.
i — R
| o B b
i Simplify the answer. y
i — i
i
e cubic feet of ice will fill the cooler. )
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 PRACTICE

Use the probiem-solving steps to help you.

@ Ellie buys a storage cabinet that s 312 mtall. The base
of the cabinet has an area of% m’. Find the volume of
the storage cabinet.

Anton has a new laundry basket that measures 1% feet
tall. The length is 2% feet, and the width is 2 feet. Find

the volume of Anton’s new laundry basket.

@ Maria brought home 250 cubic centimeters of beach
sand from her vacation. She wants to know if the sand
will fit in a small glass jar that measures 8—;— centimeters

tall and has a base that is 30% square centimeters. Find

b will fit inside.

the volume of the glass jar and tell whether Maria’s sand

T A B e TV AT TR

| remember! The
bage ig the same
ac length X width.

..................................................................................................................................................................

PP e PR R TR TER S UL LR LEEEEASEAAN ik

CHECKLIST

b |
1§ CHECK

b iR b ,a.-.-._-.-
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Domain 3: Cumulative Assessment for
Lessons 17-23

1.

Which expression represents “subtract
a number 7 from 10, then multiply by
9 cubed”?

A. 9 X (n—10)

B. 9+ 10n

C. 9°—10n

D. 9’ X (10 — n)

What is the value of the expression below
when 6 = 4?

76+ 6
A. 34
B. 46
C. 53
D. 80

Which expression is equivalent to

5(9 + 2)?

A. 45t

B. 45+ 5¢
. C. 45 | ¢
D. 14:

4. Which number is a solution for the

inequality below?

%220
A. 6
B. 16
C. 25
D. 90

Vikram needs to buy 72 juice boxes for
a community picnic. At the store, juice
boxes are sold in packs of 3 juice boxes
each. Which shows the equation that
represents the situation and the number
of packs of juice boxes Vikram nceds

to buy?

A. % = 72; 216 juice packs

B. j— 3 =72;75 juice packs

C. 3j = 72; 24 juice packs

D. j+ 3 =72;72 juice packs
Which equation best represents the

relationship between x and y shown
in the table?

CSOoOF P
=

il

w

x

|

N
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7. Angelina wants to buy a pair of jeans
and a sweater that costs $38. She does
not want to spend more than $80 for the
jeans and the sweater. Which inequality
best represents 7, the amount that
Angelina can spend on the jeans?

A.

j> 42

B. j=42
C.
D. j=42

j <42

8. What is the value of y in the following

equation?
A, 3
B. 9
C. 27
D. 81

9. Describe the expression 12 + (n + 6)
in words.

10. The equation y = x — 3 describes how the variables x and y are related.

A. Complete the table of values below for y = x — 3. Show all your work.

|
|

PR S

f
.
|
|

e

B. Graph y = x — 3 on the coordinate grid below.

y

~

~“~ NWPArTOHONDOO

o

=X
123456782910

170 = Domain 3: Expressibns and Equations




Evaluate each expression.

1. 9°-5° 2. 72-20+4+2° 3. 108 +(2+1)

4. 7x5°-4x%8 5. 2*+4+13 6. 85-6°+3

Write an algebraic expression for each verbal expression. Let n = the number.

7. 29 more thananumber 8. 61 decreased by a number

9. the quotient of 45 and a number 10. subtract 31 from a number

Write a verbal expression for each algebraic expression.

11. 26m 12. w-34

13. 16+y 14. x=+8

Evaluate the algebraic expression for the given value of the variable.

15. 68 - y‘fory=5 16. 104 - 6c+3forc=13

17. 30a—-8x3+4fora=4.6 18. 9.7+ 3.lw—-19forw=2.3
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Choose the best answer.

19. Which expression is equivalent 20. Which expression is equivalent
tod+d+d+d+d? towXwXw?
A. 5+d B. 5d A. w+3 B. 3w
5 d 3 w
C. d D. 5 C. w D. 3

Write an equivalent expression for each expression.

21. s+s+s 22. pXpXpXpXp

23. XXX 24. n+n+n-+n

Use the distributive property to write an equivalent expression for each expression.

25. 3(y+5) 26. 5(4 + 3k)

27. 7(3n+p) 28. 10(6w + 2x)

|
o e
¥ il
. Y
s .; {
;\ SR
i.-'_-.‘ 2l $
Thh |
.{' i
o -
s
| EErtS|
& "8 i
4114
L
P S
4 :
[ 7 , |
|

Write which of the numbers, if any, is a solution of the equation.

29. 35x=24.5 Try:0.7,0.8,09

3 3 .al 21 23
30. 2§+y=SZ Try: 34, 38' 38

Write which numbers, if any, are solutions of the inequality.

31. n+9<15 nx3,56,79
32. 6x>138 x222,23,24,25

33. y—-7=29 y222,30,36, 38—
34, 23+r=50 r220,25,27,30
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For questions 35-38, write an inequality for each situation.

35.

36.

37.

38.

39.

Kendall has at least 20 sports cards.

Ryder hiked no more than 8 miles.

Adela saved more than $36.

Kazuo lost fewer than 9 points.

Lauren is 6 years older than Erik. Write an equation to show the relationship between
Lauren’s age, L, and Erik’s age, E. Make a table of values. Then graph the relationship.
Use Math Tool: Grids to draw the graph. How old will Lauren be when Erik is 18 years old?

Solve.

40.

41.

42.

43.

164

Mulan earns $14 per hour. Write and solve an equation to find how many hours she worked
if she earned $112.

Dennis spent $5 less on lunch than he spent on dinner. Dennis spent at most $12
on dinner. Write and solve an inequality to find how much Dennis spent on lunch.

@81 Write a word problem that can be solved by the equation 108 = r=12.

(TN Refer to question 41 and suppose that Dennis spends at least $12 on dinner.
Modify the equation and your solution to fit the new problem.




