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Mr. Aghead -

Lesson 1-1: Unit Rates Involving Ratios of Fractions

Mastering Unit Rates with Fractions

Unit rates compare the first quantity per every 1 unit of the second quantity. When these ratios involve
fractions, they create “complex fractions” solved using visual models or algebraic division.

Foundations of Unit Rates l

The Unit Rate Goal Identifying Complex Fractions
Numerator
_ (Fraction)
Denor_ninator
Quantity 1 Exactly 1 Unit (Fraction)

These are fractions where the numerator,
denominator, or both are also fractions.

A unit rate compares a quantity to exactly one
unit of another quantity.

o Set Up the Division

{ Step-by-Step Division Method }
9 Multiply by the Reciprocal

e Simplify the Result

4 3 _12 _
Rate: S gal —>4+l 1 i_,ixé TxT_T_]z
1 cup 3 3 1 1 1 i
S Final Answer: 12 Gallons per Cup

Write the rate as a division problem:
Numerator + Denominator.

Rewrite the problem by multiplying the
first number by the denominator's inverse.

Multiply the fractions and simplify to
find the final unit rate.
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«»» Example 1, check

Dougentered a canoe race. He paddled 5 miles in% hour. What is his

average speed in miles per hour? Use any strategy.
A) 3..l mph

s+ Example 2, check

A garden hose was left on in a yard and spilled 5 gallﬂn every

% minute. Find the average number of gallons spilled per minute. Use

any strategy. 2

A}E gal /min
B) 12 gal/min
C)12 gal/min

D) 2; gal/min

D | C B B
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«»» Apply Check:

A walk-a-thon was held at a local
middle school. The table gives the Person Distance | Time
average distances and times for

(mi) (min)

four walkers for certain periods of Lakeisha % 18
the walk-a-thon. If the total
distance of the route was 2 miles =]
’ Baydan = 22
who completed the route first? y 10
How long did it take her to : 4
Madison = 17
complete the route if she walked 3

at a constant rate?

A) Madison, taking 42.5 minutes
B) Baydan, taking 48.9 minutes
C) Lakeisha, taking 41% minutes

D) All of them finished at the exact same time

D C | B A
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< Pratice:

1. A truck driver drove 48 miles in 45 minutes.
At this rate, how many miles can the truck
driver drive in one hour? (Example 1)

A) 54 miles
B) 60 miles
C) 64 miles

D) 72 miles

D | C

9 .
A) =5 i

B) 5 mi
C) 45 mi

D) 72 mi

2. Russell runs 2 mile in 5 minutes. At this

rate, how many miles can he run in one
minute? (Example 1)

D |-C
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3. A small airplane flew 104 miles in
50 minutes. At this rate, how many miles

can it fly in one hour? (50 minutes = % hour)
(Example 1)

A) 115.2 miles
B) 124.8 miles
C) 135 miles

D) 140 miles

D | C B A

4. DeAndre downloaded 8 apps onto his tablet
in 12 seconds. At this rate, how many apps
could he download in one minute?

(12 seconds = é minute) (Example 1)

A) 24 apps
B) 32 apps
C) 40 apps

D) 48 apps

D . C B B
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B. InLixue’s garden, the green pepper plants

grew 5 inches in% month. At this rate, how
many feet can they grow in one month?

(Let 5 inches = % foot) (Example 2) 8

6. Thunder from a bolt of lightning travels

% mile in % second. At this rate, how many

miles can it travel in one second? (Example 2) 9

A) ﬁ mile
B) % mile

mile

2

[ [ ST o ]

D) = mile

Cc
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7. The average sneeze can travel % mile in
3 seconds. At this rate, how far can it travel

in one minute? (3 seconds = ;D minute)

(Example 2)

A); j mile

B) 2 mile

20

C) ﬁ mile

D) = mile

20

D | C B A
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Lesson 1-2 - Understand Proportional Relationships

Mastering Proportional Relationships in Tables

Two quantities are proportional if the ratios comparing them are equivalent. This guide explains how to test for proportionality in
tables and how to identify the “constant of proportionality,” which is the unit rate of the relationship.

Step-by-Step Proportionality Test Finding the Constant of Proportionality

b . A A
! 1. Calculate
m Unit Ratios

2=2=
unit 2.Compare M The Constant of Unit Rate vs.
— e 1 the Results Proportionality Constant

v v .=
2T

X y ~ This is the constant ratio If a car travels 24

.__f@ unit RATIOS ARE RELATIONSHIP IS (y/x) and has the same frames/second,

ARE THE SAME PROPORTIONAL

ALL RATIOS RELATIONSHIP IS
1 DIFFERENT NONPROPORTIONAL value as the unit rate. the constant is 24.

Identify Nonproportional Indicators

Relationships with “starting fees" or
inconsistent increases are nonproportional.

N— 1

Write each pair of values as a ratio and
simplify to a denominator of 1.

PROPORTIONAL: Relationship Type Ratios (y/x) Proportional? NONPROPORTIONAL:
Pizza Cost Ticket Cost
($7 per pizza) ($25 + $6 fee)

TR A pr—
1 1
2 2 2
5 (Constant = 7) (Ratios vary) -
\4 J t4 J
- Ll -an an 1] -
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+»» Example 1, check
The recipe for homemade glass cleaner indicates to use a ratio of 1 part vinegar to

4 parts water.

Refer to the recipe for homemade glass cleaner in Example 1. Marcus
mixed 1.5 cups of vinegar and 6 cups of water to make his cleaner. Is
the relationship between the vinegar and water in the recipe and the
vinegar and water in Marcus’ cleaning solution a proportional
relationship? Explain.

A) Yes; Marcus maintained the 1 part vinegar to 4 parts water ratio.
B) No; Marcus used too much water compared to the original recipe.
C) No; Marcus used equal parts of vinegar and water.

D) Yes; Marcus used double the amount of vinegar required.

D C B A
«»» Example 2, check

One type of yarn costs $4 for 100 yards. Another type of yarn costs
$5 for 150 yards. Is the relationship between the number of yards
and the cost a proportional relationship between the two types of

B L s

A) No; Sample answer: The ratio of the first type of yarn is
25 yards for $1. The ratio for the second type of yarn is
30 yards for $1. Because the ratios are not equivalent, this is not a

proportional relationship.

B) Yes; Sample answer: Both types of yarn have the exact same unit
price per yard.

C) No; Sample answer: The second type of yarn is cheaper, so they form
a proportional relationship.

D) Yes; Sample answer: The ratios are equivalent because both cost less
than $10.

D-| C B A
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«»» Apply check:

A basic slime recipe calls for 1 part borax, 24 parts white glue, and
48 parts water. The relationship between borax, white glue, and
water is proportional. If Catalina has 3 tablespoons of borax and will
use it all, how many cups of white glue will she need? (1 cup =16 tablespoon) 3

A) 4.5 cups
B) 24 cups
C) 48 cups
D) 72 cups

D | C B A

«» Practice: (Examples 1 and 2)

1. A salad dressing calls for 3 parts oil and
1 part vinegar. Manuela uses 2 tablespoons
of vinegar and 6 tablespoons of oil to make
her salad dressing. 4

A) yes; Both have aratioof 3 : 1.
B) no; Oneratiois 3 : 1 and the otheris 6 : 2.
C) yes; Both have equal guantities.

D) no: The amounts are too small.

[ 0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]



https://wa.me/971566991363
https://wa.me/971566991363
https://wa.me/971566991363

Mr. Aghead

2. A specific shade of orange paint calls for
2 parts yellow and 3 parts red. Catie uses
3 cups of yellow paint and 4 cups of red
paint to make orange paint.

A) yes; Both have aratio of 2 : 3.

B) no; One ratiois 2 : 3 and the otheris J : 4.

C) yes; Both use more red than yellow.

D) no; The total amount is less than 10 cups.

D | C B A

3. A saltwater solution for an aquarium calls for
35 parts salt to 1000 parts water. Tareq used

7 tablespoons of salt and 200 tablespoons
of water.

A) no; One ratiois 35 : 1000 and the otheris 1 : 200.
B) yes; Both have a ratio of 7 : 200.
C) yes; Both ratios simplify to 1 : 10.

D) no; The units must be in gallons.

D1 C | B A

+ a8 )1 Jaiial Jaal gl
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4. A conveyor belt moves at a constant rate of
12 feet in 3 seconds. A second conveyor
belt moves 16 feet in 4 seconds. 7

A) no; One moves 4 feet per second and the
other moves 5 feet per second.

B) yes; Both have a ratio of 4 feet to 1 second.
C) yes; Both move 12 feet in total.

D) no: The times are different.

D | C B A

5. A tectonic plate in Earth’s crust moves at a
constant rate of 4 centimeters per year. In a
different part of the world, another tectonic
plate moves at a constant rate of
30 centimeters in ten years. 8

A) yes; Both move at 4 cm per year.

B) no; Oneratiois 4 cm to 1 year and the
otheris 3 cmto 1 year.

C) yes; Both move less than 50 cm.

D) no; Tectonic plates do not move at constant
rates;

D

[ 0566991363 :pd ) btudl Jual il I Lasd an 3 99 o SalS 7 i) e Juas) ]
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6. A strand of hair grows at a constant rate
of% inch per month. A different strand of

hair grows at a constant rate of 4 inches
per year.

A) yes; Both grow at the same rate.

B) no; Oneratio is = inch per month and the

1

otheris 3 inch per month.

C) yes; Both grow 4 inches in a year.

D) no: One is measured in months and the
other in years.

D | C B A

+ a8 )1 Jaiial Jaal gl
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Understanding the
Constant Ratio

Proportionality Requires a Constant Ratio

Two quantities are proportional if their
ratio remains identical regardless of
how the quantities vary.

1. Identify and Model the Quantities

$5 (1 mile)
$4.50 (1 mile)
s2s |0
(6 miles) R $18
C' ) (4 miles)
(])V
City A Taxi Ride City B Taxi Ride

Use bar diagrams with equal-sized sections to
represent the units for each quantity in the ratio.

Mr. Aghea

d

The Pizza Dough Rule

Lesson 1-3 - Tables of Proportional Relationships

If a recipe uses 3 cups of flour for 1 cup of water, the 3:1 ratio

must be maintained for any number of batches.

-
(=l=0
-

Water
(Cups)

3 batches maintain
the 3:1ratio

Flour
(Cups)

Steps to Solve Proportional Problems -~

2. Calculate the Unit Rate 6

Total _ Number of
Amount * Units

$25 . BNV _
@ (Total Cost) ™ (Miles) ~ $5.00 per mile
sie (A 4nS ,
@ (Total Cost) ™ (Miles) =~ $4.50 per mile

Divide the total amount by the number of units
(e.g., $25 + 5 miles = $5 per mile).

= UnitRate

&)d)q)

=

=

Mastering Proportional Relationships

Why Age is Non-Proportional

While time passes equally for two people, the ratio of their
ages changes every year, making it non-proportional.

Adult (30) : Child (5)
@ Rato:30/5 -5
@ Adult (31) : Child (6)
Ratio: 31/6 = 517

@ 3. Compare and Verify

Unit Rates are
different. The
relationship is

OT proportional.

Compare unit rates; if the rates are not-equivalent,
the relationship is not proportional.

V.

b gl alghall Jus duwwliil albusll Jglao

g5 B W
JIablg d@ijlaoll 620gJl Ja=o alayl 2aasll | 1 a0l
(Unit Rate) 5 10
l l 5+5 - l 8 16
2 2 10s5 2
(Cons!a.n! of Propor;ionality) l - l 8+8 i l
,O_i__;fjjlwalgﬁjlapuﬂ 2 = 2 168 = 2 :ﬁ
620 200 doud guai dlg T v i
gl a.1s)| Cuy g JS bansis 5 ou @b1lsll &%) o g e
g 1.1 (1) sqluy lgoléo auny i 8)g0 b Gairasll _alalg dijlug @ljléal
# ijlaoll Jagauil yli” gl "6asgll Jano
‘ 2 8 e o4 Gl " sl
dunwlii pé asile Aol N pég dpunlitll Cils i)l
¥ 0 273 w24050] JUo glidl
aslall ggsi io K pok ol
St g e | (=
Oleod)l gy cutil] 9g5i Loaic ; ooyl | iy
s Jis .&ggl:xlo né x <« 1439] 9 ) 1)$7] $7 | \/
aslo) aili pguw) 2gag (alis 12¢) $9 2 |$14| $7 (Gantis) $7
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+»» Example 1, check

An adult elephant drinks about 225 liters of water each day. Is the

amount of water proportional to the number of days that have
passed? Use the table provided to help answer the question.

Time (days) 1 2 3 a4
Water (L) 225 450 675 900

A) Yes; The number of days is proportional to
the number of liters because the ratios are
equivalent.

B) No; The ratios are different for each day.

C) No; Water consumption cannot be
proportional to time.

D) ¥es; The elephant drinks a constant amount
only for the first two days.

D C | B A
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+»» Example 2, check

Thetable shows how long it took 2
Maria to run laps around the school
track. Is the number of laps she ran 2 4 6

Laps
proportional to the time it took her? 150 | 320 580

Explain.

A) no; Sample answer: The ratios of number of
laps to the time are not equivalent (

2 4 6
151‘/_ Wr/_ 580 )

B) yes; Sample answer: The ratios of number of
laps to the time are equivalent.

C) no; Sample answer: The table shows that
Mariaran at a perfectly constant speed.

D) yes; Sample answer: The time increases by a
steady amount for each lap.

D C | B A
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+»» Example 3, check

The cost of a birthday party at a skating rink is proportional to the
number of guests. The skating rink charges $82.50 for 10 guests.

The choices show the number of guests and the total cost for four
different parties that were hosted at different locations. Select each
party that was hosted with the same constant of proportionality, or
unit rate, as the skating rink’s unit rate.

12 guests for $99.00

8 guests for $52.00
15 guests for $97.50

6 guests for $49.50

[ 0566991363 :ad 11 sl Jua) gill I Laid an )3 99 o SalS 7 i) e s ]



https://wa.me/971566991363
https://wa.me/971566991363
https://wa.me/971566991363

:ad ) Jaia) Jua gill
0566991363

Mr. Aghead

+»» Example 4, check

The tables show the amount that three friends eamn during a bake

sale. Write the correct unit rate that each friend earned in the spaces
provided. 4
Allie
Earnings ($) 700 = 3400 5100
Time (h) 1 2 3

Earnings ($) 9.00 18.00 27.00
Time (h) 0.75 1.5 2.25

Earnings ($) 40.00 = 80.00 120.00 .
Time (h) 25 5 75

Ben
Sri

A) Allie: $17 per hour, Ben: $12 per hour,
Sri: $16 per hour

B) Allie: $12 per hour, Ben: $17 per hour,
Sri: $16 per hour

C) Allie: $17 per hour, Ben: $16 per hour,
Sri: $12 per hour

D) Allie: $16 per hour, Ben: $12 per hour,
Sri: $17 per hour

D |- C B A
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«»» Apply Check

The table shows three membership options.at a fithess center.

Membership | Cost
Basic $20 per class

" )
it Plus $60 per month plus

$10 per class

$75 per month plus

Fit Extreme
e $30 enroliment fee

Logan chooses the membership that represents a proportional
relationship between the number of classes and the monthly cost.
Which membership did Logan choose? How much will he spend if he
takes 12 classes in a month?

A) FitPlus; $180
B) Basic: $240
C) Fit Extreme: $105

D) Basic: $120

D | C B A
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+ Practice

1. The cost of a school lunch is $2.50.

Lunches Bought R 2 3 4 6
(Example 1)

Total Cost ($) 2.5 5.0 7.5 10.0

A) yes; The ratios between the quantities are all
equal and have a unit rate of $2.50 per lunch.

B) no; The ratios between the quantities are not
equal.

C) yes; The total cost is constant.

D) no; The cost per lunch increases over time.

D | C B A

2. Anna walks her dog at a constant rate of 12 24 36 48
12 blocks in 8 minutes. (Example 1) 8 16 24 32| 17

A) no: The ratios are different.

B) yes; The ratios between the quantities are all
equal and have a unit rate of
1.5 blocks per minute.

C) yes; Anna walks at a rate of
2 blocks per minute.

D) no; The time does not change proportionally.

D | C B A
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Hours 1 2 3 g 8
Cost ($) 55 75 95 .15

3. Fun Center rents popcorn machines for $20
per hour. In addition to the hourly charge,
there is a rental fee of $35. (Example 2)

A) yes; The ratios are equivalent.
B) yes; The cost is proportional to the hours.
C) no; The ratios between the quantities are not equal.

D) no; There is no hourly charge.
D C B A

4. Jean has $280 in her savings account.

Starting next week, she will deposit $30 in 1 | 2 | 3 430
her account every week. (Example 2) 310 340 370

A) yes; The savings are proportional to the weeks.
B) no; The ratios between the quantities are not equal.

C) yes; The initial amount does not affect
proportionality.

D) no; Jean is withdrawing money instead of
depositing.

D | C | B A
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5. Rocko paid $12.50 for 25 game tickets.
Louisa paid $17.50 for 35 game tickets. What
is the constant of proportionality? (Example 3)

10

A 3.1
B 0.50
C 1.75
D 2.1

6. A baker, in 70 minutes, iced 40 cupcakes
and, in 49 minutes, iced 28 cupcakes. What
is the constant of proportionality? (Example 3) 11

A 3.1
B 0.50
C 1.75
D 2.1

7. The table shows the amount of dietary fiber 9318627 937 2

in bananas. Use the table to find the 3 6 9 12

constant of proportionality. (Example 4)

A 3.1

12

B 0.50
C 1.75
D 2.1
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Lesson 1-4 - Graphs of Proportional Relationships

Mastering Graphs of Proportional Relationships

Id ent'fylng a Pro po rtion al Proportional vs. Nonproportional
. . @ Proportional ) Nonproportional
Relationship
& The Straight Line Test V }/ l/
The relationship is only proportional if the graph forms
a perfectly straight line.
@ The °r|gin Requirement Nonproportional graphs are either curved or do not
The line must pass through the origin point (0, 0). TR0, O):
Step 3: Identify the Unit Rate

How to Analyze the Graph

Locate point (1, r); the
y-value represents
the unit rate.

Step 2: Calculate the Constant (r)

Pick any point (x, y) .n Unit Rate
. - and find the ratio of y
Step 1: Verify thePath  \ | ¥(x,y) divided by x (r=y/x).
Confirm the line is : T
straight and starts at < P°"“8(4 8) S Visual Comparison: Proportional vs. Nonproportional
the origin (0 0). r=2==2 / Passes through
o2 o 7 007

Proportional (v} A v
Nonproportional ° / X
Nonproportional ° / v' X
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calill sl x Ul X ;
" Jodl dbdig doliiwdl" jLis|
(0, 0) daadl d¥s (1,r) dbddl yuuti (17
o9 wic aif Ludly) G 00 (& r dagdll Jiai .
abld; X &Sl o yho of “sagll Jamo dhaiiill
2y deasdl g0 ya0 L

gledl poasyll oy lio

i o ®
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+»» Example 1, check

Ina pack of snacks, one piece has 5 Calories, two pieces have
10 Calories, and three pieces have 15 Calories.

Mr. Aghead

1

A

Calories

y + +

X
1 2 3 4
Number of Pieces

—
N

L]

x

1 2 3 4
Number of Pieces

Calories

16

5

@

x

1 2 3 4
Number of Pieces

Calories
S &

2]

kS

o

1 S 3 4
Number of Pieces

Part A Graph the relationship for 0,1, 2, and 3 pieces on the coordinate plane.
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Part B Describe the relationship.

A) The relationship is proportional becausé the graph

of the points does form a straight line that passes
through the origin.

B) The relationship is not proportional because the line
does not pass through the origin.

C) The relationship is proportional only when there is
exactly one piece of snack.

D) The relationship is non-linear and does not form a
straight line.

D | C B A
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+»» Example 2, check

Part A
Graph the relationship.

The table shows the account balance in a
savings account at the end of each week.

Determine if the account balance is
proportional to the time by graphing the
relationship on the coordinate plane.

Time

wk

w N = O

Account
Balance ($

10
12
14
16

3

Account Balance ($)

o111 L 1 1}

Week

Account Balance ($)

3

Account Balance ($)

Week

Account Balance ($)

2

4 6
Week

8
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Part B
Describe the relationship.

A) The relationship is proportional because the graph
forms a straight line.

B) The relationship is nonproportional because the
graph of the points does form a straight line that does
not pass through the origin.

C) The relationship is proportional because the
account balance increases by $2 each week.

D) The relationship is nonproportional because the
points do not form a straight line.

D¢ C | B A
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+»» Example 3, check

Briana decides to save money 100
each week for her family
vacation. Use the graph to find
the constant of proportionality.
Then describe what it means.

x

0 1 2 3 4 5
Part A Number of Weeks

The constant of proportionality
is

A 10

B 20

C 30

D 40
PartB

The constant of proportionality
means that Briana saves each week.

A 10

B 20
C 30
D 40
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+»» Example 4, check

The cost of a smoothie is Cost per Ounce

proportional to the number of 254y

ounces as shown in the graph. s 4.2
Select all statements that apply.
@& 15
The unit rate is O. %
Q
O 10
The unit rate is 0.5.
05
The unit rate is 1.
(0.0) >
For each smoothie, it costs 0

$1.50 for every 1 ounce.
For each smoothie, it costs $2 for every 1 ounce.
For each smoothie, it costs $1 for every 2 ounces.

For each smoothie, it costs $2.00 for every 4 ounces.
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+»» Apply Check:

Theheights of two plants are recorded after 1, 2, and 3 weeks. The 5
data are shown in the table. Which-ordered pair represents a unit rate
for the number of inches grown per week?

Time Plant 1 Height Time Plant 2 Height
WEELS) (in.) (weeks) (in.)
0 0 0
5 1 3
2 6 2 6
3 7 3 9
1
1,3
3,1
3
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+ Practice:

1. The cost of pumpkins is shown in the table.
Determine whether the cost of a pumpkin is
proportional to the number bought by
graphing the relationship on the coordinate
plane. Explain. (Example 1)

umber of Pumpkins ¢

+ a8 )1 Jaiial Jaal gl

0566991363

N
Cost (%)

6

1

0481216

234

Cost of Pumpkins C Cost of Pumpkins
y
16 16 |
@ 12 ! . Q 12 .
2 | e |
®
3 s . S 8 ,
4 / 4 |
X
v 2 4 6 8 v 2 4 6 8
Pumpkins Pumpkins
; D ;
Cost of Pumpkins Cost of Pumpkins
y
16
@ 12 &
8 %
O 8 S
4 :
0 [x 0
2 4 6 8 2 4 6 8
Pumpkins Pumpkins

[ 0566991363 :ad 11 sl Jua) gill I Laid an )3 99 o SalS 7 i) e s ]



https://wa.me/971566991363
https://wa.me/971566991363
https://wa.me/971566991363

:ad ) Jaia) Jua gill
0566991363

Mr. Aghead

2. The table shows temperatures in degrees
Celsius and their equivalent temperatures in
degrees Fahrenheit. Determine whether the
temperature in degrees Fahrenheit is 0 5101520
proportional to the temperature in degrees NP R0 32 4150 59 68
Celsius by graphing the relationship on the

coordinate plane. Explain. (Example 2)

Temperature C Temperature A
y Y| | | .
15 80 E 80 — —1— -
5 bttt
3 $ |
.5 60 ﬁ ....... 4
w w ! -
- 1 i A 4 4
§ 20 § 20+ 1+ i
.......... - i HT 1
° 4 8 2 16 20 4 8 2 1% 20
Degrees Celsius Degrees Celsius
Temperature D Temperature B
y y
.E 20 4+———————1—1— 5 20
.- 9 A T - - £
£ 60 £ 60
i i
§ 40 § 40
- —
§ 20 § 20
.......... =
@ 4 g8 122 1% 20 ° 4 8 2 1B 20
Degrees Celsius Degrees Celsius
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3. The total cost of online streaming is Online Streaming of TV

proportional to the number of months. What Shows/Movies
is the constant of proportionality? (Example 3) .0
50
A 5 2 4
B 10 g 30
20
C 15 10 .
X
D 20 0 2 46 8
Month
4. Open Response The cost per slice of pizza Pizza S'iC‘eS Cost
is proportional to the number of slices as & 10 2 ra
shown in the graph. What do the points & 2 ",’
S !
(0, 0) and (1, 2) represent? (Example 4) g 4 'y
A) The point (0, 0) represents 0 slices cost $0. The e ; 51 x

point (1, 2) represents 1 slice costs $2. ae

Slices of Pizza

B) The point (0, 0) represents 1 slice costs $0. The
point (1, 2) represents 2 slices cost $1.

C) The point (0, 0) represents free pizza for everyone.
The point (1, 2) represents the tax rate.

D) The point)(0, 0) represents the starting fee. The
point (1;2) represents the unit rate of delivery.

D1 C | B A
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Lesson 1-5 - Equations of Proportional Relationships

Mastering Proportional Equations: A Step-by-Step Guide

CORE CONCEPTS
The Proportional Graphing the Real-World
Equation: y = kx Relationship Application

: gallt.ms Q/ STEP-BY-STEP Function

Straight (Line)
through (0,0
i A SOLUTION FLOW
\
5
Step 3: Solve for Unknowns
Substitute a new value for z into your
> equation to find the missing y.

— o y=3-7=21

i | | .

~x l Step 2: Write the Equation

Substitute your calculated k value into
7 the standard form equationy = kz. [
Step 1: Find the Constant (k) k=3 ->y=kz
Calculate the ratio of y to z using i o
\ the formula k= y/x / \’ y=3c
T
o= o o0 e = ‘
Aggusg 2969 dalis GIBNe pandis Ll dpdlul Jilusall Yo dilinall cadlwBly lghil pussi
? dngiall JoJl Glghs 13U pudll 8359l Jamo 3lulg Oluwbwl 1 o3 puuill

LI ddy yall ol ddy yha)l :Glodl ddyylall (K) cannlid] Cali agai
y = kx dlsleall J=JI L”,llg.ll Jaiad| caud| Joa> ?I.\'ax.w|
- 203 Qailivio > a \ | i Gloys [WNES
gyl L bwmed S *""@} :
k =0.75 yasgai X =8 paugai 2 3 4
% 2 3 -4@ '} 3 )*4 antndy B>l Jane Jiey
y = 0.75 X 8 3 0.75 1 O aall Gle Oloyiall dowuiy
y _ 6 ‘1 -"\' 11,0.75) N xs( : ) 835lg 83>9 JSJ daudll EIEYD ]
o N1 4 8 7
Siled sl (X) gizaall p2al |: k= ‘:‘l:::::
J
ughudl eally cawlidl culi vdugal J.ouldhw)upm.umhspm Jagal Jguogll duwill i ey
B Jlgill Ll Jpuogll Uslaall ole 83giaall uill 323l (0,0) drglhall daill S lgyps @i Ba>gll
Auoly, opsall ool
L gradlciuogdl gy

(6453 4 > 33ko) (paitall (o B30lall pudgs Bt [T Joaxll
siuall A (30 1343 36bo paizine B> [ | Gilsdl asspll
Y = 0.75X Jio bpiilo dypu> doso y=x | doleall
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+»» Example 1, check

An airplane travels 780 miles in 4 hours. The equation y = 195x

models this situation. 1
Part A What is the constant of proportionality?

A 190

B 195

C 185

D 199

Part B What does the constant of proportionality represent in the
context of the problem?

(a) An airplane travels 390 miles per hour.
(B) An airplane travels 1 mile per 4 hours.
(C) An airplane travels 1 mile per 585 hours.

(D) An airplane travels 195 miles per hour.
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+»» Example 2, check

A mechanic charges $270 for 5 hours of work on a car. Write an
equation that compares the total cost to the number of hours he

works on a car if it is a proportional relationship. 2
A y = 30x
B Y = 40x
C Y = 54x
D Y = 50x

+»» Example 3, check

Jack is in charge of the 120,000-gallon community swimming pool.

Each spring, he drains the pool in order to clean it. When finished, he
refills the pool with fresh water. Jack can fill the pool with 500 gallons
of water in 5 minutes.
Part A 3

Write an equation that represents the relationship between the
total number of gallons y and the number of minutes spent filling

the pool x.
A y= X
B y= 10x
C y= 1000x
D y= 100x
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Part B
How long will it take to become completely filled?

A 1000 min

B 1100 min

C 1200 min

D 1300 min

+»» Apply Check:

Emily.can ride her bike 15 kilometers in 43 minutes. How many more
kilometers can she bike in two hours than ind5 minutes? Assume the

refationship is proportional and she always bikes at the same rate.

A 25 km
B 30 km
C 25 m
D 25cm
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+» practice:

1. Liv earns $9.50 for every two bracelets she sells. The equation
y = 4.75x, where x represents the number of bracelets and y
represents the total cost in dollars earned, represents this
situation. What is the constant of proportionality? What does the
constant of proportionality represent in the context of the
problem? (Example 1)

A) 4.75; Liv earns $4.75 for each bracelet she sells.

B) 9.50; Liv earns $9.50 for each bracelet.
C) 2; Liv sells 2 bracelets per hour.
D) 4.75; Liv spends $4.75 per bracelet.

D | C B A

2.John ran 3 miles in 25.5 minutes. The

equation y = 8.5x, where x represents the
number of miles and y represents the total
time in minutes, represents this situation.
What is the constant of proportionality?
What does the constant of proportionality
represent in the context of the problem? 6
(Example 1)

A) 3; It takes John 3 minutes to run 1 mile.
B) 25.5; John runs 25.5 miles per minute.
C) 8.5; It takes John 8.5 minutes to run 1 mile.

D) 8.5;John runs 8.5 miles per minute,

D | C B A
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3. Lincoln bought 3 bottles of an energy drink for $4.50. Write an
equation relating the total costy to the number of energy drinks
bought x. (Example 2)

Mr. Aghead a8 ) Jatudal Jual il

0566991363

A y=1.8x
B y= 15X
C y= 18x
D y=1.5x

4. The total cost of renting a cotton candy machine for 4 hours is
$72. What equation can be used to model the total cost y for
renting the cotton candy machine x hours? (Example 2)

A y=1.8x
B y= 15x
C y= 18x
D y=1.5x

7

8
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cups of water do you need for 6 loaves of French bread?
A)y = 1.75z;105 c
B)y = 2.25z;12 ¢
C)y = 1.25z; 75 ¢

D)y = 4x;24 c
D C B A

6. Mrs. Henderson used 6:—43 yards of fabric
to make 3 elf costumes. What equation can
be used to model the total number of yards
of fabric y for x costumes? How many yards
of fabric do you need for 7 elf costumes?
(Example 3)

Ay = 2z;14 yd

B)y = 2% T; 15; yd
Cy = r:%3::1 24% vd

D)y — 6—1 x; 20 yd

D C | B A

5. Marley used 7 cups of water to make 4 loaves of French
bread. What equation can be used to model the total cups of
water needed y for making x loaves of French bread? How many

9

10
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Lesson 1-6 Solve Problems Involving Proportional Relationships

MASTERING PROPORTIONAL RELATIONSHIPS

THE BUILDING BLOCKS OF METHOD 1: THE RATIO TABLE
PROPORTIONS :
Words | Ratio Table
Milk
_‘, (cups) 075 > 3
Flour =
E =] = E
What i.S a Unit Rate Scale back to find the unit rate, then
Proportion? scale forward to find the missing value.
An equation stating that
two ratios are equivalent
and maintain the same
unit rate.
6
THREE WAYS s
TO SOLVE METHOD 2: § a Plot points through the
(Step-by-Step) THE COORDINATE 3 lve b A voresponding
GRAPH 2 coordinates.
Flour (t/x) 1 (1,0,75)
Finding the ool 1 ? Flo:r x i g
Unit Rate The Equation of

Calculate the amount proportionality

for every single unit

(e.g., 3/4 cup of milk Substitute the unit rate for 'k’ in Substitute a known

for 1 cup of flour). y — x y = kx to solve for the unknown variable, | value tofind the
METHOD 3: /
\ s THE ALGEBRAIC \ é y
proportionality EQUATION °
or unit rate =

Jodlg duill :3 Bglasdl << dalaall &l Zogbac.lI@

2

ool dolaall pasiul
Y dasd slulg x e pagsill
531 dxaS §5! dggxall

w
S5g4c15 dalss Lo :io
y=128x15

0 4
.= $19.20 szl

)

Let x = 8 (cups of Flour). Then y = % + 8. y = 6 (cups of milk).

daw Ul OLBMeIl O¥sleo Jud

dox Dslaall lusly JEadg d(x 9 y) greiseS o A06 duws 3929 Lle Auwlitl BNl doiss
Juodl dbiiy Sl gliiad you o Ciong anwlidd] Culik Eus iy =

Jiluall J> Olghs

y=kx

dolall dspall B k doud Jouiawl
o) 8jmle dlsleall puai)
(y=1.28x

(k) camwlidl culi sl 139l

t'.'llyulwm NB
rdawlw¥l saclall

— y=128x ¢

ywuumﬂluuwlwl y —— kx
) R i 0
. y dgaS JUWTTIOV daS
Cuolidl cull | ddlos¥l dalsall | dyasI
(k=y/x) (y) (x) bl il by
$1.28 $7.68 Olgic 6 v "
$1.28 $12.80 Olgic 10 I
3768 _ 128 3
$12.so " >
0 1.28
7 (0,0) Jo¥l dbis

ok
v

X dgoSJI
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+«»» Example 1, check

Matthew paid $49.45 for five used video games of equal cost.
The relationship between the number of video games and the
total cost is proportional. What is the total cost for 11 used video
games? Use any strategy.

1

A 109
B 20.28
C 108
D 108.79

+»» Example 2, check

Brooke bought 8 bottled teas for $13.52. Assume the relationship
between the number of bottled teas and total cost, in dollars, is
proportional. How much can Brooke expect to pay for 12 bottled

2

teas?
A 109
B 20.28
C 108
D 108.79
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> Apply check

The ratio of girls to boys in a school is 2 : 3. The relationship
between the number of girls and the number of boys is

proportional. How many boys are there if there are 345 students
in the school?

Mr. Aghead a8 1) Jadua) Jual gl
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A 200 boys
B 210 boys
C 207 boys
D 205 boys

+» practice:

1. For every three girls taking classes at a martial arts school, |
there are 4 boys who are taking classes. If there are 236 boys| 4
taking classes, predict the number of girls taking classes at th

school.
A 105 girls
B 6.25 girls
C 177 girls
D 75 girls

3
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2. A grading machine can grade 96 multiple choice tests in 2
minutes. If a teacher has multiple 300 choice tests to grade,
predict the number of minutes it will take the machine to grade

5

the tests.
A 105 min
B 6.25 min
C 177 min
D 19.2 min

3. A 6-ounce package of fruit snacks contains 45 pieces. How
many pieces would you expect in a 10-ounce package?

105 pieces

6

6.25 pieces

177 pieces

75 pieces
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4. Of the 50 students in the cafeteria, 7 have red hair. If there are
750 students in the school, predict the number of students who
have red hair.

A 105 students
B 6.25 students
C 177 students
D 75 students

Mr. Aghead

7

5. The wait times for two different rides are Ride |
shown in the table. If there are 120 people in
line for the swings, how long can you expect
to wait to ride the ride?

Wait Times
Carousel 6 minutes for 48 people in line

Swings 12 minutes for 75 people in line

A 105 min
B 6.25 min
C 177 min
D 19.2 min
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