_ Transtate each sentence into an equation. (tesson 21

1. The sum of three times a and four is the same as five
; ' {imes a.

2. One fourth of m minus six is equal to two times the sum
of rmrand 9.

3. The product of five and w is the same as o the
third power.

4. MARBLES Drew has 50 red, green, and blue marbles.
He has six more red marbles than blue marbles and four
fewer green marbles than blue marbles. Write and solve an
_equation to determine how many biue marbles Drew has.

Lese0n 22}

.

Solve each equation. Gheck your solution. {Lesson 2.2}
6. —26=0-3
f_
7. = 3

8. MULTIPLE CHICE Solve the equation %a - %

bl

1

Solve each eguation. Check your solution. (Lesson 2-3)
9, 2x+5=13
10, —-21=7 — 4y
m —
11. 5 3=8 .

—4 =443
12 —4=21°

i3 FiSH The average length of a yellow-banded angelfish
is 12 inches. This is 4.8 times as long as an average

common goldfish. i essan 2-3

o

a. Write an equation you could use to find the length of the
- average common goldfish.

Write an equation and solve each problem. (esson 2-3)

14. Three less than three fourths of a number is negative 9.
Find the number.

15, Thirty is twelve added to six times a number. What is
the number?

16. Find four consecutive integers with a sum of 106.

Solve each equation. Check your solution. iesson 2-4;

17. 8p+3=5p+9
3 —g_1

18. ZW +6=9 5 W

z+6 _ 2z
19. T =4

20. PERIMETER Find the value of x so that the triangles have
the same perimeter. {Lesson 2-4;

16

5 10 x—10

21. PRODUGTION ABC Sporting Goods Company produces
basehalt gloves. Their fixed monthly production cost is
$8000 with a per giove cost of $5. XYZ Sporting Goods
Company also produces baseball gloves. Their fixed
monthly production cost is $10,000 with a per glove cost
of $3. Find the value of x, the number of gioves produced
monthly, so that the total monthly production cost is the
same for both companies. {Lesson 2-4]

Evaluate each expression if x= —4, y=7,and z= -9,

{Lasson 2-5)
22, 13x— 2|+ 2y
23. |4y +2z| -7z

24. MULTIPLE CHOICE Solve [6m — 3| == 9. {Lesson 2-5)
F {2} L ' H {-3,6}
G {—1,2) J {-3,3

25. GOFFEE Some say to brew an excellent cup of coffee, you
must have a brewing temperature of 200° F, plus or minus
5 degrees. Write and soive an equation describing the
maximum and minimum brewing temperatures for an

b. 'What is the length of an average common goldfish?
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excellent cup of coffee. .

& You evaluated ]
percents by using
a proportion.

| “ewVocabulary
atio

proportion

means

extremes

rate

unit rate

scale

scale model
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G @@fx State Standards

.. Common Core

Content Standards

A.REL1 Explain each stepin -

solving a simpte equation as

following from the equality of -

nugmbers asserted at the
previous step, starting from
the assumption that the
original equation has a
solution. Construct a viable

argument to justify a solution :

method.

A.REL3 Solve linear
equations and inequalities in
one variable, including
equations with coefficients
represented by letters.

Mathematical Practices
6 Attend to precision.

Compare ratios.

Solve proportions.

# Ratios allow us to compare many items by
using a comrman reference. The table below
shows the number of restaurants a certain
popular fast food chain has per 10,000 people
in the United States as well as other countries::
This allows us to compare the number of
these restaurants using an equal referent

United New
States Zealand

Canada Australia Japan Singapore

0.369

0.349 0.273

xtoy

A

E R@%iﬁ% and Proportions The comparison between the number of restaurants
and the number of people is a ratio. A ratio is a comparison of two numbers by
division. The ratio of x to ¥ can be expressed in the following ways.

Suppose you wanted to determine the number of restaurants per 100,000 people
in Australia. Notice that this ratio is equal to the original ratio.

b ,a
0.349 restaurants _ 3.49 restaurants

x:y %

A‘\

10,000 people
‘».7\\"‘

that 0349 _ 349

is a proportion.

10,000 ~ 100,000

Justify your answer.

{

‘Practice

Justify your answer.

6 2
gl

g

e

An equation stating that two ratios are equal is called a proportion. So, we can state

Determine whether % and %?f are equivalent ratios. Write yes or no.

106,000 people

oA

Determine whether each pair of ratios are equivalent ratios. Write yes or no.

i
1B. & 55

@ennectED_mcg'raw-hili.com

111




Fﬁiuﬁgﬂip

Means and Exiremss

To soive a proportion using

cross products, weite an

equation that sets the product

of the extremes equal o the
product of the means.

\_

. »There are special names for 1 5 and 1.2 are cafied the means.
" the terms in a proportion. They are the middie terms of he
propostion.

J ~, 7

/N

02:15 = 12:90

0.2 and 9.0 are cailed the
extremes. They are the firstand
last terms of the proportion.

KeyConcept Means-Exremes Property of Proportion

Words In a proportion, the product of the extremes is equal to the product of the means.

/

Symhols If Fa =—§ and b, d + 0, then ad = bc.

Examples  Since % = % 2(2) = 4(1) or 4 = 4.

Another way to determine whether two ratios form a proportion is to use cross
s. If the cross products are equal, then the ratios form a proportion.

product

This is the same as multiplying the means, and multiplying the extremes.

SlugyTip

Cross Products When you
find cross products, you are
said to be cross multiplying.

tios forms a proportion.

Use cross products to determine whether each pair of ra

2 8

a. 3.5 14
2 28
35 14

2(14) £ 3.5(8)
28 =28 «

The cross products are equal, so the ratios form a proportion.

=]

.5

0.3

bs E;

s
w @
<o

5

<

[.

A

1. 2.
0.3(2.0) = 1.5(0.5)
06#075% Simmpity,

|

[#7]
=

The cross products are not equal, so the ratios do not form a proportion.

P

¥

02 1
2A. =, —
1.8” 0.

15 35
2B. 36" 42

[\

actice
9

Blend tmages/SuperStack

Real-WorldCareer “

Retaii Buyser A refail buyer
purchases goods for stores,
primarily from wholesalers,
for resale to the general
public. Buyers use math o
determine the amount of
each product to order. A
bachelor’s degree with an
emphasis on business studies

is usually required.

) Solve Proportions To solve proportions, use cross products.

x(5) = 10(3)
5x = 30 - .
5x 30 e
5 =5 Shvide sach side hy 5,
X w6
x—2_2
b. 14 ~ 7
x—2 2
14 77 .
(x — 2)7 = 14(2)
7x w14 = 28
7x =42
x=6

Practica

The ratio of two measurements having different units of measure is called a rate.
F‘or e?cam-ple, a price of $9.99 per 10 songs is a rate. A rate that tells how many of one
item is being compared to 1 of another item is called a unit rate.

of growth remains constant, how many stores will the retailer open in the
next 3 years?

Understand Let r represent the number of retail stores.

Plan Write a proportion for the problem.

2302 retail stores __ r retail stores

2 years 3 years

Solve 221
2 3

232(3) =2r

696 = 2r

6% _ 2r

2 2
M8 =vr

The retailer will open 348 stores in 3 years,

Check If the clothing retailer continues to open 232 stores every 2 years, then
in the next 3 years, it will open 348 stores.
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=% Determine whether each pair of ratios are equivalent ratios. Write yes or no.

4. EXERCISE It takes 7 minutes for Isabella to walk around the gym track twice.

At this rate, how many times can she walk around thé track in a half hour? . o 9 8 11, 34 88
. ’ "1 99 . ) 9296

12. 4 g 39 68 64
A rate called a scale is used to make a scale: model of something too large or too '8 N $97

small to be convenient at actual size. . _
Solve each proportion. If necessary, round to the nearest hundredth.

15. =E L 17. 4 13

q

%ﬁﬁwﬁ

9=
i 1, . 18 - 20 5-2
MOUNTAIN TRAIL The Ramsey Cascades Trail is about 1§ inches long on a map . ' . “13 -2

with scale 3 inches = 10 miles. What is the actual length of the trail? 2 - vz 2
Let £ represent the actual length. ' ' : _ " 019 T " 021

. R 7 _z
24, . . 370 26. 566 1066  9.65

. _ ‘ N 10 4
27 . = . 29, -

30. CAR WASH The B-Clean Car Wash washed 128 cars in 3 hours. At that rate,
how many cars can they wash in 8 hours?

. GEDGRAPHY On a map of Florida, the distance between
or 3— Slrpiify. . Jacksonville and Tallahassee is 2.6 centimeters. If
2 centimeters = 120 miles, what is the distance between
the two cities?

4

o
Beal-WorldLink
 The Great Smoly Moumtains |+ The actual length is about 35 miles, | -
Eg;f;"f; z:;‘;r'; Tﬁ;&ﬂ;;f; 5 - . 4655 PRECISION An artist used interlocking building blocks
The Ramsey Cascades Is ' B to build a scale model of Kennedy Space Center, Florida.
100 faat tall. It is the tailest u ‘Practice : In the model, 1 inch equals 1.67 feet of an actual space

i ) ' huttle. Th del is 110.3 inches tall. How tall is th
in the park. 5. AIRPLANES On a model airplane, the scale is 5 centimeters = 2 meters. Zc;l,lalespaci: rsnk?utflel’f Rounclflt(; tel:e iearegxe;thls ¢

Source: Nationa Perk Service : If the model’s wingspan is 28.5 centimeters, what is the actual wingspan?

. MENU On Monday, a restaurant made $545 from selling
110 hamburgers. If they sold 53 hamburgers on Tuesday,
how much did they make?

Solve each proportion. If necessary, round to the nearest
hundredth.

6 7 7 _f-4
M= 35. - =

8

37. dvo4+7 _ 6u+2 38 b—3 _ 139 n—4 _3n+3

5 10 9 T "5 10

3 9
17’14

4

9

Solve each proportion. If necessary, round to the nearest hundredth.
6 5 4 28 . . 3 _ b

_ 40. ATHLETES At Piedmont High School, 3 out of every 8 students are athletes. If
T 27 U35 "8 10

there are 1280 students at the school, how many are not athletes?

7. RAGE Jennie ran the first 6 miles of a marathon in 58 minutés. If she is able to
maintain the same pace, how long will it take her to finish the 26.2 miles?

41. BRAGES Two out of five students in the ninth grade have braces. If there are
325 students in the ninth grade, how many have braces?

. PAINT Joel used a half gallon of paint to cover 84 square feet of wall. He has

8. BESS PREGISION On a map of North Carolina, Raleigh and Asheville are about
932 square feet of wall to paint. How many gallons of paint should he purchase?

8 mches apart. If the scale is 1 inch = 12 miles, how far apart are the cities?

sabnug mag,tes!nu:_) s Joudelficioyd/Asieup Alsp
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MOVIE THEATERS Use the table at the right.

the survey? Source: North American Theater Owners

45, 4 MULTIPLE REPRESENTATIONS In this problem, you will explore how changing the
lengths of the sides of a shape by a factor changes the perimeter of that shape.

4. Geometric Draw a square ABCD. Draw a square MNPQ with sides twice as long
as ABCD. Draw a square FGHJ with sides half as long as ABCD.

b. Tabular Complete the table below using the appropriate measures.

¢. Verbal Make a conjecture about the change in the perimeter of a square if
the side length is increased or decreased by a factor.

46. @STBUGT&RE In 2007, organic farms occupied 2.6 million acres in the United
States and produced goods worth about $1.7 billion. Divide one of these numbers
by the other and explain the meaning of the result.

47. REASONING Compare and contrast ratios and rates.

a+1_5 a—-1_1¢4 b orrpag
48. CHALLENGE If P11 and T find the value of T (Hint: Choose

values of a and b for which the proportions are true and evaluate %)

49. WRITING N MATH On a road trip, Marcus reads a highway sign and then looks at his
gas gauge. ‘

A!anta |

| (200 miles)

Marcus’s gas.tank holds 10 gallons and his car gets 32 miles per gallon at his
current speed of 65 miles per hour. Tf he maintains this speed, will he make it to

Aflanta without having to stop and get gas? Explain your reasoning.

in which a business would use a ratio.

£l 116 | Lesson 2-6 | Ratios and Proportions

a. Write a ratio of the number of indoor theaters to the total i
number of theaters for each yeat. \ 640 ‘
b. Do any two of the ratios you wrote for part a forma 2005 \ 37.002 ‘ 648 \ 37740
proportion? If 50, explain the real-world meaning of 2006 | 37776 ‘ 51 \ T
the proportion. : i
2007 | 36150 | 635 | 38,794
. DIARIES In a survey, 36% of the students said that they 2008 | 38201 | 633 | 38,834
kept an electromic d%ary. There were 900 students Who 2000 | 38605 | 628 oy
kept an electronic diary. How many students were In

50. WRITING IN MATH Describe how businesses can use rafios. Write about a real-world situation

51, In the figure, x:y =2:3and y:2=3:5.
If x = 10, find the value of z.

A 15
B 20
C 25
D 30

52. GRIDDED RESPONSE A race car driver records
the finishing times for recent practice trials.

eCona
5.09
5.10
4.95
4.91
5.056

What is the mean time, in seconds, for

53. GEOMETRY If ALMN is similar to ALPO, -~ H
what is 2?7 AR
o)

F 240 2
G 140
H 120
J 70

M
(Y

54, Which equation below illustrates the
Commutative Property?

A (3% + 4y) + 2z = 3x + (4y + 22)
B7x+y)=7x+7y

C xyz = yxz

Dx+0=x

56. 1b+9|=2
58. |5c — 8= 12

59 HEA%.TH When e.xercising, a person’s pulse rate should not exceed a certain limit. This
g?agﬁum rate is represented by the expression (.8(220 — a), where 2 is age in years.
ind the age of a person whose maximum pulse rate is 122 more than their age. {esson 24

Solve each equation. Check your solution. :lesson 2-2)

62. ¥_
9+5=6

61. 7g — 14 = —63

t
63. ¢ —6=-12

64. GEOMETRY Fi_nd the area of AABC if each small triangle has
a base of 5.2 inches and a height of 4.5 inches. iLsson 1-4;
Evaluate each expression. tezson 1-2)

85. 3+ 16 +~ 8- -
85 66. 42.3 — 5(6 + 3)

Solve each equation.

68. 5h = 33 69, 1.25y = 4.375

70. 9.8m = 30.87
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