Ratios and Proportional Relationships

" Lesson &4

Proportional .and Nonproportional Relationships

4 [What You'll Learn]

Sceawm Hhe lesson. Write Hhe Adefinitions of propoviional emd
nompropovtional.

{ Essential Question]

| HOW can you show that two
objects are proportional?

¢ propovtional

ﬁ Vocabulary j '

# wowpovpovtional proportional

nonproportional

equivalent ratios

. Common Core ]
“= State Standards

Real-World Link

Pizza Party Ms. Cochranis planning a year-end pizza party for Content Standards
her students. Ace Pizza offers free delivery and charges $8 per medium i
- Mathematical Practices
Lt 1,3,4 -
h‘ 1. Complete the table to determine the cost for different —
numbers of pizzas ordered.

 Cost(s) ¢ /6 34 51 l-fa/ﬂo /20 ?Ropt:}ﬂﬂ‘d

e | 2 |3 4 | S J0 |15 ‘ﬁb

QO 2. For each number of pizzas, fill in the boxes to write the
relationship of the cost and number of pizzas as a ratio

in simplest form.
18
2

lf 1 5 \_Ij

. What do you notice about the simplified ratios? i
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Wovk Zene a.‘ Identify Proportional Relationships

Two quantities are proportional if they have a constant ratio or unit rate.
For relationships in which this ratio is not constant, the two quantities are
nonproportional.

In the pizza example on the previous page, the cost of an order is
proportional to the number of pizzas ordered.

cost of order 8__16 _ 24 _ 32 _ 40 :
—————— =—-=— =21 === —0r %8 per pizza
pizzas ordered 1 2 3 4 5 58 perp

All of the ratios above are equivalent ratios because they all have the
same value.

Tutor

1. Andrew earns $18 per hour for mowing lawns. Is the amount of
money he earns proportional to the number of hours he spends
mowing? Explain.

Find the amount of money he earns for working a different number
of hours. Make a table to show these amounts.

Earnings[S}' 18 36 54 72 ‘

Time) | 1 | 2 | 3 | 4 |
For each number of hours worked, write the relationship of the
F 4 50 _ d.‘!. aS amount he earned and hour as a ratio in simplest form.
ra- '
. amount earned 18 36 24 72
e ——0f |8 Sarldl S-orlf orls
b3/ a5 All of the ratios between the two quantities can be simplified

5" = to 18.
(work, | The amount of money he earns is proportional to the number of
hours he spends mowing.

h‘ | Got I+7 Do this problem to find out.

a. At Lakeview Middle School, there are 2 homeroom teachers
assigned to every 48 students. Is the number of students at this
school proportional to the number of teachers? Explain your

- . reasoning.
S _ 48 . 24 —Z—(’
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Ratios and Proportional Relationships

1_

ao 10 & #pceer+ 13

2. Uptown Tickets charges $7 per baseball game ticket plus a $3 | ""r
wﬂﬂ. Is the cost of an order proportional to ?
the number of tickets ordered? Explain.
_ | 0 0
' Cost ($) EIEAERER _?_‘_ z .'f--—
TicketsOrdered 1 2 | 3 4 | X '

For each number of tickets, write the relationship of the cost and
number of tickets as a ratio in simplest form.

getonte. . 195 5 Aloriis Ziors ﬂcnr 175

tickets arderad 1 2 3

Since the ratios of the two quantities are not the same, the cost
of an order is not proportional to the number of tickets ordered.

h‘ 3. Youcan use the recipe shown to make a fruit punch. Is the i
amount of sugar used proportional to the amount of mix used? |
Explain. i i:up sugar

Find the amount of sugar and mix needed for different numbers
of batches. Make a table to help you solve.

1 envdaFe.oF mix -
2 quarts of water '

‘CupsofSugar ‘ % 1 1L 2 ‘

‘EnvelopesofMix| 1 2 3 4 ‘

cups and number of envelopes of mix as a ratio in simplest form.

1 1

1

|
|
|
|
For each number of cups of sugar, write the relationship of the |
|
|
|
|

ps of sugar 53 1 7 2
e T 0.5 Sor 0.5 —or 0.5 2 0or 0.5
All of the ratios between the two quantities can be simplified to /}9 E |20
0.5. The amount of mix used is proportional to the amount of L= [ ]
sugar used.
- 70
e, | {She 'y / LO R
h‘ | Got I+? Do this problem to find out. | Yk 2. |
b. At the beginning of the year, Isabel had $120 in the bank. ‘
Each week, she deposits another $20. Is her account balance hl' Ll& 2 /q"ﬂ
A
proportional to the number of weeks of deposits? Use the table g;{p ]

below. Explain your reasoning.

Copyrinht © MobmeHill Education

: ‘+
Time (wk) 1 or ' c—
Balance($) /?’0 /60 f&o / A) i > {
120 o /60 |
|
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‘Example

The tables shown represent the number of pages Martin
and Gabriel read over time. Which situation represents a
proportional relationship between the time spent reading
and the number of pages read? Explain.

Tutor \

Pages Martin Read @ 2 4 6 B PagesGabrielRead 3 | 4 7 | l' 0
Time (min) 5 10 | 15 2@ Time (min) 5 (10 15 |2
Write the ratios for each time period in simplest form.
p 2 4 2 6 2 3 4 2
minutes > 5°10 ' 5'15 01 § 510575
All of the ratios between Martin's quantities are % So, Martin’s
reading rate represents a proportional relationship.
| Check
o

1. The Vista Marina rents boats for $25 per hour. In addition to the rental fee,
there is a $12 charge for fuel. Use a table to determine if the number of hours

you rent the boat s proportional tothetotalcost.Expial}*n. f.E:m'niJ?l 3)

3 -_

 RentalTime®) | 2

37| &7 814

‘ Cost (%)

Q‘ 2. Which situation represents a proportional relationship
between the hours worked and amount earned for Matt

dJ ? Explain._(Egmple4)
2/0x) PROP OLTIoNAL PRo Porrronp
Matt’s Jane's
Earnings ($) | et i K Earnings ($) | B . 24 | 36
Timeh) 1 2 3 | Time(h) i | 5] &
/2 18
T IS5

h’ 3. -_ Building on the Essential Question Explain what
makes two quantities proportional.
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