RATIO AND RATE

Introduction

Both ratios and rates are used to compare quantities. A ratio is used to
compare two guantities with the same unit, and a rate is used to compare two
guantities with different units. We will Iook at both of these concepts in this
lesson.
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RATIO AND RATE

A ratio is the guotient of two quantities.

A ratio can be expressed in three different ways:
# 35 a fraction written in lowest terms,
+ a5 a statement with the word "to" written between the two numbers, or
+ with a colon between the two numbers.

EXAMPLE A
There are 20 fernale students and 25 male students in a prealgetra course.
What is the ratio of female students to male students in the course? Write it in
three different ways.

~ female students 20 4 Sincewe are comparing students with students
I =—=— this comparison is a ratio. VWrite the ratio as a
male students 23 5 faction in lowest terms.

iy Ratio of femnale students to male students:  YWrite the ratio as a statement.
4105

i) Ratio of fernale students to male students. \Write the ratio with a colan.
4.5

EXAMFPLE B
To rnake the syrup for her jam recipe, Marta uses one cup of water for every two
cups of sugar. Show this as a ratio, written in three different ways .

water 1 Since we are comparing cups with cups, this camparisan is a
sugar 2 ratio. W'rite the ratio as a fraction in lowest terms.

il Ratio of water to sugar, 1to2 “Write the ratio as a statement.

i) Ratio of water to sugar: 1: 2 Write the ratio with & colon.

2ofsS
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RATIO AND RATE

| A rate is the quotient of two quantities that have different units. |

A rate is expressed inthe form of & simplified fraction.

EXAMPLE C
Write the rate that represents driving 23 miles in six hours,

93 miles  Since we are comparing miles with hours (different units), this
comparison is a rate.

& hours

93 miles 31 miles  ‘Write the rate as a fraction. The fraction should be
simplified to lowest terms.

6 hours 2 hours

EXAMPLE D
Wirite the rate that represents this situation: Ann received 55 dollars for 10 hours
of wark.

55 dallars

Since we are comparing dollars with hours, this comparison is a rate.
10 hours

35 dollars 11 dollars  wWrite the rate as a fraction. The fraction should be

T R 9 hours  Simplified to lowest terms.

Yhen the denominator of 3 rate is 1, then it is 2 unitrate. In Example D ahove,
wie can find out how much Ann was paid for one hour of work—see Example E.

Z2aofs
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RATIO AND RATE

EXAMPLE E
Write the unit rate that represents this situation: Ann received 55 dollars for 10
hiours of wark.

To find the unit rate, first write the rate as a fraction and then divide the
numerator by the denorminator.

55 dollars
10 hours Wy'rite the rate as a fraction.
5.5 doll
55+10=55 ar % Civide 55 by 10 to find the unit rate.
aur

Ann made $3.50 per haur,

EXAMPLE F
Joe paid $12.50 for a S-pound bag of apples. Find the cost of one pound of
apples.

12.5 dollars
— Write the rate as a fraction.
5 pounds
2.0 dollars
125+5=25 0F —————  Divide 12.5 by 5 to find the unit rate.
1 pound

The costfor one pound of apples is$2.80.

4afs
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RATIO AND RATE

Extended Example 1a

To make a glaze for her cinnamon rolls, Julia uses two tablespoons of water for
Every six tablespoons of powdered sugar. Show this as a ratio, written in three
different ways.
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Use the information below to write the ratio as a simplified fraction.

The ratio of the number of pages she read to the number of pages left.

Write the ratio as a) a simplified fraction, b) a statement, and
c) using a colon.

In a deck of cards, the number of hearts to the whole deck.

Write the simplified rate that represents the situation.

Shelia paid $50 for 6 DVDs.
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Give the unit rate for the situation.

Marcus biked 150 miles in 15 hours. How many miles did he travel per hour?

Give the unit rate for the situation.

A carton of 12 eggs cost $2.64. What is the cost of 1 egg?
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PROPORTION

Introduction

Two ratios set equal to each other creates a proportion:
e &

B d

e will studhy proportions in this lesson.

y = %
L1 .\‘
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A
In the proportion above, @ and & are called the extremes of the proportion and

& and ¢ are called the means of the proportion. A propartion is true if the
property of proportions holds . If the property does not hold then the proportion

is false.
Property of Proportions
. S <= ad =be
& d

This property states that the product of the extremes is equal to the product
of the means. That is, if you multiply the elements of a proportion diagonally (or
cross-multiply), the two products are equal. Observe:

3_12
4 16
2 % = Exlé=4x12
48 =48 True
EXAMPLE A
2 6
s —=— atrue proportion?
B A S
2.10=20 Multiply the extremes: 210 = 20.

3.6=18 Multiply the reans: 3.6 = 18

but 20 = 18 False Set the two products equal to each ather; true?

Mo, this proportion is false.

2ofsS
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If one of the four elements a , &, ¢, or & is unknown, then the proportion
becomes an equation that can be soked for the unknown. To solve a propartion
with an unknown, use the property of proportions to create a new equation.

EXAMPLE B
Soive: 2= =
T7.x=3.21 Tosalve for x, first use the praperty of propartions and cross-multiply.

o Multiply the extrermes: 3. 21 = a3, Multiply the means: 7. x =7x.
et the two products equal to each aother,

63
r= 7 =olve the equation far x: divide both sides by 7 and simplify.
eyt
EXAMPLE C
soive: 2221
S

w5 =1.9 Tosaolve for #2, use the property of propaortions.

sl Multiply the extrernes: 2se- 5 = 102 Multiply the means:
1.8 =0 Setthe two products equal to each other.

m= ﬁ Solve the equation far #2 : divide bath sides by 10.

Z2aofs

Chapter 9- Section 2- page 3



PROPORTION

EXAMPLE D
x
4.x=2-15To solve for x, use the property of proportions and cross-multiply.

4y=3p Multiply the extremes: 4 - x = 4x. Multiply the means: 2. 15 = 30.
et the two products equal to each other.

x= _D Mow solve the equation for x: divide both sides by 4.

15
=—  Simplify.
x > implify

Chapter 9- Section 2- page 4



PROPORTION

3 true propartion? Extended Example 1a
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Determine if the proportion is true or false.

10

5
16 48

Determine if the proportion is true or false.

60 12

78.8 19.7

Solve the proportion for the unknown.

-7 =11

39
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Solve the propottion for the unknown.

Solve the propottion for the unknown.

11.6 -2.9
—168 Ty
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SOLVING PROPORTION PROBLEMS

Introduction

Wary word or story proflemns can be solved using proportions. We'll practice
solving such problems in this lesson.

1afe
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SOLVING PROPORTION PROBLEMS

EXAMPLE A

If 6 cases of bottled juice cost$45 and Bob needs only 4 cases, how much will
Boh pay for 4 cases?

f cazes
Let x represent the unknown guartity. One ratio is 6 cases to $45; 545
i 4 cases _
The other ratio is 4 cases to $x: . Set the two ratios equal to each
X

other to create the proportion to sokve:

6 cases 4 cazes
$45 $x

To solve the proportion, drop the units and solve for x using the property of
proportions {cross-rmultiphy).

g

45 x

6x = 4(45)

6x =180
180

r=—
6

x =730

Bob will pay $30 for 4 cases of bottled juice.

zaofe
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SOLVING PROPORTION PROBLEMS

EXAMPLE B
A cookie recipe uses 5 cups of sugar to make 24 cookies. How mary cups of

sugar should be used if you only want to make 12 cookies?

Let x represent the unknown guantity. One ratio is 5 cups of sugarto 24
5 cups of sugar

24 cookies
x cups of sugar

cookies: . The other ratio is x cups of sugar to 12 cookies:

: . Set the two ratios equal to each other to create the proportion;
12 cookies

5 cups of sugar % cups of sugar

24 cookies 12 cookies

To solve the proportion, drop the units and solve for x using the property of
proportions.

L
2 12
24 x = 5(12)
24 x = 60
&0
I=—
24
5
r==
o
i g

You will need 2.5 cups of sugar.

Zaofe
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SOLVING PROPORTION PROBLEMS

EXAMPLE C
The recipe for a cake calls fDrE% cups of sugar for every 3% cups of flour. If

Ann Uses 4 cups of sugar, how many cups of flour does she need?

Let x represent the unknown guartity. One ratio is 2% cups of sugar to 3%

2% cups of sugar

3% cups of flour

cups of flour . The other ratio is 4 cups of sugarto x cups of

4 cups of sugar

flour . Set the two ratios equal to each other to create the

x cups of flour
proportion:
2% cups of sugar 4 cups of sugar

3% cups of flour x cups of flour '

To solve the proportion, drop the units and solve for x using the property of
propotions.

2 8

3 4 _ 3 _4

R R e

gl x B ek

2 2

8 b

3 2
continted...
4Df6_
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| SOLVING PROPORTION PROBLEMS

Example C, contimued...
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Ann needs 5Z cups of flour,
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| SOLVING PROPORTION PROBLEMS

Extended Example 1a
If 3 pounds of apples cost$5 64, what is the cost of 2 pounds of apples?
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The recipe for a pasta dish that makes 5 servings requires 3 cups of dried pasta.
How much pasta is needed for 2 servings?

The cost of 3 cases of bottled water is $17.91. How many cases will cost
$11.947

A cookie recipe calls for 3 cups of sugar for every 1 cup of chocolate.

i 1
How much sugar is needed for 3 cups of chocolate?

-
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On a blueprint, % inch represents 1% feet.

-

How many feet does a 5% inch line represent?

On a blueprint, % inch represents 1% feet.

How many inches represent 11 feet?
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ENGLISH SYSTEM OF MEASUREMENT

Introduction

In everyday life, we use measurement for many different purposes. For
EXAMple, we measure items in a recipe; we measure the area of the floor of 3
roorm for carpet; and we measure distance when following driving directions. In
the United States, the English System is used to measure distance, weight,
and capacity.

1afe
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ENGLISH SYSTEM OF MEASUREMENT

English Measurements

Length

3 ft=1 yard (yd)

12 inches (in) = 1 foot (ft)

1,760 yd = 1 mile (mi) = 5,280 ft

Weight

16 ounces (02} = 1 pound (Ib)
2,000 I =1 Ton (T)

Capacity (Liquid Volume)

2 ¢ =1 pint(pt)
2 pt=1 quart (qt)
4 gt =1 gallon (gal)

8 fluid ounces (fl 02) = 1 cup (c)

There may he times when a given measurement is not in the units needed far a
specific purpose. In these situations it is necessany to convert from one unit to
another. Notice in the table above that there is not a consistent relationship
between each unit of measurement. For example, in length measurement, from
OnE Unit to the other, the conversion changes from 12to 3 to 1,760, This fact

can make conversions between English units slightly complicated.

zaofe
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ENGLISH SYSTEM OF MEASUREMENT

Ceonverting Betweenh English Units

Unit fractions can be used to conwvert from one unit to anather. & unit fraction is
a rate of units that is equal to 1. Some unit fractions of comman English
measurermnents follow:

a. 3ft 1yd

3t b. 160z  11b 1 ¢. 4gt 1gal
1yd 3

= —:—:1

b 160z lgal 4t

Unit fractions in a above would be used to convert between feet and yards, b
would be used to convert between ounces and pounds, and ¢ would be used to
convert hetween quarts and gallons. Mote how a, b, and ¢ above relate to this
table. According to the table, what would be the unit fractions that relate pints to

t 1 gt
quarts? They would be 285 and =2
1 gt 2 pt

YWhen choosing the appropriate unit fraction to Use in your conversion, select the
unit fraction whose numerator containg the units that you are converting to. For

example, if converting feet into yards, choose the unit fFraction with vard in the

1+wd 3t
numerator: o Howeswer, if converting yards into feet, choose 1o since
¥

feet is in the numeratar.

Dnce the appropriate unit fraction is chosen, then it is multiplied by the measure
wou intend to corvert. Study the examples that follow,
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ENGLISH SYSTEM OF MEASUREMENT

EXAMPLE A

Convert 30 inches o feet. Fefer to this table.
; 5 :
30in- _ The unit fractions for inches and feet are i and I f_t :
2 111 12 in
The conversion is to feet, so use ] f_t , since feet is in the
i1

numeratar.

}ﬂ’jy{ 15t ) 5 1f Mlultiply the fractions, canceling like units.
1 2%%{ BoiET aimplify.
Sft o
= = —ﬂ:
2
=251 So 301 = 251t
EXAMPLE B
Convert 13 pounds to ounces. Refer to this table.
16 oz ; : 11h
131k The unit fractions far pounds and ounces are and
[
16 oz T 16a%
T The conversion is to ounces so Use , since

ounce is in the numerator.

13 ],1_‘; Termms T3 T o Multiply the fractions, canceling like units.
1 1 1 1 Simplify
= 208 oz So00 13 b= 208 oz .

4 af &
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ENGLISH SYSTEM OF MEASUREMENT

The method of converting with unit fractions shown in Examples A and B can be
used for canverting between any two units of the same type (length, weight, or
capacity). Sometimes in order to convert frorm one unit to another, several unit
fractions are needed.

EXAMPLE C
Convert 126 inches to yards. Refer to this table.

126 in : 14t : 1vd Use unit fractions to change inches to feet and then feet to
1 12in 3ft Yards

126 }{{ 1 ﬁ/ ; 1yd = 126 el Multiply the fractions, canceling like units.
1 123 38 (1203 7 Simplify.

=Erd So 126 in=35yd.

EXAMPLE D
Convert 25 gallons to fluid ounces. Refer to this table.

25gal 4qt 2pt 2c 8fl oz Yseunit fractions to change gallons to quars,
G : : ; guarts to pints, pints to cups, and finally cups
L lgal 1gt 1pt lc 4o fluid ounces.

2.3 /gaf 4 ﬂ{ _ = P{ _ 2 f-( _ 81l oz tultiply the fractions, canceling like units.
1 l/g,ﬂ 1 ﬁ{ 1 Ff’ 14  Simplify.
= 2 5N (228 fl oz
=320 fl o S0 2.5 gal =322011 oz,

Saofe
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| ENGLISH SYSTEM OF MEASUREMENT

. . Extended Example 1a
Convert 9 cups to pints. Refer to this table.
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Convert the measurement.

500 1b = T

Convert the measurement.

120 yd = ft

Convert the measurement.

10¢c= qt
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Convert the measurement.

128 fl oz= qt

Convert the measurement.

500 ¢ = gal
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METRIC SYSTEM OF MEASUREMENT

Introduction

The Metric System of measurement is Used in most countries around the world.
In the United States, the metric system is used for scientific measurements. The
Metric system differs from the English system in that the Metric system has an
equal and organized relationship between the units.

1afe
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METRIC SYSTEM OF MEASUREMENT

Metric Measurements
Metric units are all in base 10,

Length Mass
i T < I
1 millimeter (rmm} L 1 milligram (mg) e
1 centimeter (cm) = ﬁ m=10mm | 1 centigram (cg) = ﬁ g=10mg
1 decimeter (dm) = % m =10 cm 1 decigram (dg) = % g=10cg
1 meter (m) = 10 dm 1 gram (g) = 10 dg
1 dekameter (dam) = 10 m 1 dekagram (dag)= 10 g
1 hectometer (hm) = 100 m = 10 dam | 1 hectogram (hg) = 100 g = 10 dag
1 kilometer (km) = 1,000 m=10hm | 1 kilogram (kg) = 1,0009 = 10 hg

Capacity (Liquid YVolume)
et 1
1 milliliter (mL) = ] I
1

1 cantiliter (cL) = 00 L=10mL

1 deciliter (dL) = % L=10cL

1 liter (L) = 10dL
1 dekaliter {dal) = 10 L

1 heetoliter (L) = 100L = 10 dal

1 Kileliter (kL) = 1,000 L = 10 hL

Motice that, in all three categories, the change from one unitto the next is
always 10 units. Forexample, in length measurement, each unit is ten times
larger than the previous unit. The base unit of length is the meter, of weight is
the gram, and of volume is the liter,
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METRIC SYSTEM OF MEASUREMENT

Converting Between Metric Units

A3 with English units, unit fractions can be used to convert from one Metric unit
ta another.

Fecall, 2 unit fraction is a rate of units that is egual to 1. Some unit fractions of
MELHC MEasUrements follow.

lm  100cm lhg 100 g

a 100cm  1m 1 B.100g 1hg o1 ¢. 100mL  14dL
14l 100 ml

Unit fraction a would be used to convert between centimeters and meters, b
would be used to convert between grams and hectograms, and e would be used
to convert between milliliters and deciliters.

A3 i5 the case with English units, when choosing the appropriate unit fraction to
use in your conversion, select the unit fraction whose numeratar contains the
units that you are converting to.

study the examples that follow,
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METRIC SYSTEM OF MEASUREMENT

, , EXAMPLE A
Convert 62 centigrams to grams. Refer to this table.

1
£5cg- lg The unit fractions for centigrams and grams are : and

100 cg 100 cg

, Since

M. The canversion is to grams, so Use
%) 100 c

gram iz in the numerator,

55 f':’g_ lg 13 Lg Multiply the fractions, canceling like units.

1 Mmpg, T 7730 Simplify.
13 g
20
!
20°
= 0652 oo Ghcg=04050g.
: ; EXAMPLE B
Convert 225 Klometers to meters. Refer to this table.
1,000 m - - ; 1 km
525 b R The unit fractions for meters and kilometers are 000 m
and LD s . The conversion is to meters, so use O = y
1 km 1km

since meter is in the numerator.

525k 1000 m Multiply the fractions, canceling like units.
=5 250m S0 5.25km=5350m .

4 af &
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METRIC SYSTEM OF MEASUREMENT

The method of converting with unit fractions we've seen can be used for
converting between any two units. Sometimes in order to convert from one
hWetric unit to another, several unit fractions are needed.

EXAMPLE C
Convert 9 Kiloliters to centiliters. Fefer to this table.

1,000 100cL . . 1,000 L LI el
: se unit fractions and ;
1L 1L [ 1L

9 kI 1,000 ' 100 cL

kL

= 9(1,0003(100 I Multiply the fractions.

1 1 1 1E Sirnplify.
=000 el So: 9 kL = 900,000 cL.
EXAMPLE D
Convert 539 milligrams to dekagrams. Refer to this table.
359 mg - lg -1 - Use unit fractions le and o .
1,000 mg 10g 1,000 mg 10 g
Multiply the fractions.
1 1,000 mg 10 g (1,000)(10)
. 529 i
10,000
= 0.0539 dag 500 539 mg = 00539 dag
5 u:ufE._
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| METRIC SYSTEM OF MEASUREMENT

Extended Example 1a
Convert 9428 milliliters to liters. Refer to this table.
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Convert the measurement.

179 dL = L

Convert the measurement.

15.04 L = hL

Convert the measurement.

594 dam = cm
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Convert the measurement.

95 cL = kL

Convert the measurement.

0.34 dalL = mL
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CONVERTING BETWEEN SYSTEMS OF MEASUREMENTS
AND TEMPERATURE

Introduction

Wi'e have leamed about the English and Metric systems of measurement and
hiow to convert between units within each system. Mow, we'll learm how to
convert between the two systems of measurement. We'll also look at the
temperature scale used in each of these systermns of measurement, and how to

convert between therm.

1aof2
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CONVERTING BETWEEN SYSTEMS OF MEASUREMENTS
AND TEMPERATURE

Converting Between Systems of Measurement

It is often necessary to convert between English and rmetric units. The following
takle can be usedto approximate comversions.

English to Metric ': Metric to English
Length Length
C1in e 254 cm 1cm = 0.390n
1fte 0.30m 1mes 3251
Tywde 0.911m Trms= 1.03vd
1mis 161 km 1 km = 062 mi
WeightMass WeightMass
10z & 28350 |1 0035 02
| 1lb = 045 kg 1 kg s 22010

Capacity (Liquid Volume) | Capacity (Liquid Volume)

gtes 0950 1L 1.06qt
| gal= 378 L 1L s 026 gal

Mote: = mean "approximately”

zaof s
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CONVERTING BETWEEN SYSTEMS OF MEASUREMENTS
AND TEMPERATURE

Unit fractions can also be used to convert between the English and Metric units,

Recall, a unit fraction is a rate of units that is equal to 1. Some unit fractions for
conversion between systems of measurement are shown below,

3. 254cem _03%in , b 045kg_220lb . € 095L 106qt
lin 1em 11k 1kg 1qt 1,

1

Unit fraction a would be used to convert bebween centimeters and inches, b
would be used to convert between kilograms and pounds, and ¢ would be used
to convert between liters and quarts.

As when converting within systems of measurement, when choosing the
appropriate unit fraction to use in your conversion between systems, select the
unit fraction whose numerator contains the units that you are converting to.

Stuchy the examples that follow.

Zaofs
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CONVERTING BETWEEN SYSTEMS OF MEASUREMENTS
AND TEMPERATURE

EXAMPLE A
Convert 35 centimeters to inches. Refer to this table.
0.39 2.54
25 cm - o The unit fractions for centimeters and inches are i an
1 cri lin
0.3%in T ; BESEE .
. The conversion is to inches, so use , Since
1com 1com
inches is in the numerataor.
: : Multiply the fractions.
35em 0.39 _ 35 03%in Simalify.
1 lem 1
=35(0.39) in
=13.651n So: 35em =13651n.
EXAMPLE B
Caonvert 10 quarts to liters. Refer to this table.
095 L. 02sL 106
10 gt The unit fractions for gquarts and liters are and qt. The
1gt 1 gt 1L
conversion is to liters, so use — since liters is in the nurmerator.
1 gt
Multiply the fractions, canceling like units.
104 0951 10 095L g
1 1 gf 1 1
=10{0.95 L
=95L So 10gt=%5L.

4 aof 2
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CONVERTING BETWEEN SYSTEMS OF MEASUREMENTS
AND TEMPERATURE

Extended Example 1a

Convert 100 meters to feet.
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CONVERTING BETWEEN SYSTEMS OF MEASUREMENTS
AND TEMPERATURE

Temperature

Az with length, weight, and capacity, there are also two different systems for
rneasuring termperature. In the Metric system, temperature is measured in

degrees Celsius (°C). In the English system, termperature is measured in
degrees Fahrenheit [°F).

Temperature Scales

English System: Fahrenheit Metric System: Celsius
Water boils at 212 degrees water boils at 100 degrees
Fahrenheit (212°F . Celsius (100°C).

Bocy temperature is 98 6 | Body temperature is 37
degrees Fahrenheit (98 6°F). degrees Celsius (37°C).
Water freezes at 32 degrees Water freezes at 0 degrees
Fahrenheit (32°F). Celsius (0°C).

To convert between Celsius and Fahrenheit use one of the following equations:

'To canvert from To convert from
Celsius to Fahrenheit Fahrenheitto Celsius:
F= §c+32 oo Q

Mote: When using these equations be sure to follow the order of operations!

& aof s
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CONVERTING BETWEEN SYSTEMS OF MEASUREMENTS
AND TEMPERATURE

EXAMPLE C
Convert 20°C ta Fahrenheit.
g The conversion is from Celsius to Fahrenheit so use the
F=—0C+352 g
5 equation: F=§C+32.
9
s (20} + 32 Replace ' with 20.
4
9
s &+ 32 Follow the order of operations. Simplify.
1
=Sy +32
=36+32=68 Go 2000 =68"F.
EXAMPLE D
Conwvert 90°F to Celsius.
S5(F - 33 The conversion is fram Fahrenheit to Celsius so0 use
S , S(F—32)
9 the equation: &= g o
— 5(80-32) Replace 5 with 90,
9
o 2(38) Follow the order of operations. Simplify.
G
. 230
9
= 329200 =320 Bo: 90" Fai3l 2
7ofg
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CONVERTING BETWEEN SYSTEMS OF MEASUREMENTS
AND TEMPERATURE

Extended Example 2a

Convert —6°C to Fahrenheit.
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Convert the measurement.

65in = m

Convert the measurement.

0.378 kL = gal

Convert the measurement.

9,000 mg = b
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Convert the measurement.

30°C = °F

Convert the measurement.

104°F = °C
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