Cluster 8.5: Proportionality

8.5F: Proportional & Non-Proportional Relationships: Beach Rentals

Focusing TEKS Focusing Mathematical Process

8.5F Proportionality. The student applies 8.1A Apply mathematics to problems arising
mathematical process standards to use in everyday life, society, and the
proportional and non-proportional workplace.
TEEEnEzs © dgvelop foundationgl 8.1B Use a problem-solving model that @
concepts of functions. The student is incorporates analyzing given 6

expectgd to distinguish betwgen information, formu G
proportional and non-proportional .

. . ) strategy, determi olution,
situations using tables, graphs, and &y ionVand eva| x

equations in the form of y = kx or y = mx justifying thesse

. gprocess
+ b, where b # 0. Supporting Standard & the soldfo
Additional TEKS: 8.1D  Com eI,
8.5A Represent linear proportional situations re , ; tl0n§ using
* € represe , including

with tables, graphs, and equations in the

form of y = kx. Supporting Standard ! Is, diag r&raphs, and
nguage priate.
8.5B Represent linear non-proportional ' ' .
situations with tables, graphs, and Analyz% ematical relationships to
equations in the form of y = mx + ﬂ con communicate

where b # 0. Supporting StandardQ VI@ ical ideas.
8.9A Identify and verify the values o%d y \

that simultaneously satisfy"tWo r

equations in the form g % b from

the intersections of th d

functions. Suppo ahdard

A Performance Tagk %ﬂ ™
ily of 4 are

The Jameson family dthe M = , - =
spending the%e beach. T %y find a vendor {]: Sunny’s Beach Rentals ';?
i

renting so ey migh or the day. Umbrellas: $4/hour

The Jameso ide to ge itS for each person in their 3 1 chair for $3/hour -

family,a hare 3 ith each other for their & Pair of chairs for $5/hour ~ —=

day ON ach. The Maritz family also gets chairs for ;,_ - . 4
each persen as well a brellas to share. The Maritz tsandcaStle Bu”d”_]g Tools: $14/dayﬂ.{

r

family also rents t%,andcastle tools for the day.
Use at leas tm sentations, to represent the cost of |
each family& s. Is each family’s cost proportional to
the number ofours they spend at the beach? At how
ould the two families’ costs be the same? Justify your reasoning.
e Jameson family cost can be represented as y = $25x as an equation, table, or graph
ent work). The Maritz family cost can be represented as y = $18x + 14 as an equation,
le, or graph (see student work). The Jameson family’s cost equation is proportional while the

Maritz family’s equation is not proportional. The costs for the two family’s rentals are the same at
2 hours.
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Cluster 8.5: Proportionality

Mathematically Speaking...

In this task, students review a situation where two families are renting equipment at a beach.
Students determine a representation for each family’s rental costs based on the time spent at
the beach. Students are expected to use multiple representations for each rental situation
including equations, tables, and/or graphs. Once the representations are created, a
comparison is made to determine the number of hours where the rental costs are equal for
the two families. Finally, students review the representations for each situatio, d determige
if each is proportional or non-proportional.

ce stud
mitiplicative

they explore multiplicative relationship
ith r

Students begin the foundation for p grade %\

grade 6 mathematics, they work
comparisons, rates, and proporti
problems. Students continu i

when discovering the cons
writing linear equation:\

Possible Solution &
For the Jameson family, there are 5 family bers, and t, % rented a chair. The chair cost is
$3 for 1 chair or $5 for a pair (2) of chéigs. TheMowest 0\5 renting chairs would be if the family
rented 2 pairs of chairs and 1 sin r a total of $13%5 + 5 + 3) per hour.

The family also rented 3 umbr@a ate of $4apeMpour. The cost of all 3 umbrellas is $12 per
hour.

Adding together the cost pgrLr of the{ nd the umbrellas, the family will spend $25 per

hour for their rental
One way to rep, t the cost is able where the input variable, h, represents the number
of hours, an utput varia presents the total cost. A process row helps to show the

h cost the number of hours.

S
y ad

calculati

10

the proc
howyr.
|

ours spe’t at ’ 1 5 3 4 5
beach,

1e25

2025

3025

4 e 25

525

10 ¢ 25

$25

$50

$75

$100

$125

$250

Progess
t, C
The equation ind the cost of the Jameson’s rentals based on any number of hours is found using
& I

n the table, each cost is the number of hours times the $25 rental charge for the
quation is ¢ = 25 e h or ¢ = 25h. In terms of x and y variables, the x variable is always
;yand the y is always the output. The equation using these variables is y = 25x.
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Cluster 8.5: Proportionality

Another way to represent the cost for the Jameson family is to use a

graph. Plot the equation y = 25x using a coordinate plane. Start with *g zzz
plotting the points from the table. Then graph the equation using the © |
points to help draw the line. The slope of the line is the unit rate of g 175
$25 per hour for the rental charges. The y-intercept of the line is the D 1s0r
origin, because if the Jameson’s do not use the equipment, there isno  **°f

charge.

100
75

The graph shows a straight line having a constant slope of 25 passing

through the origin. This means the situation is proportional. When the

situation is proportional, a proportion can be used to solve problems. Q
am

For example, each hour costs $25 to rent the 5 chairs and 3 umbrellag eson’ 6
hours at the beach, a proportion can be set up and solved to find the % ost for @

1 hour 6 hours $

Using equivalent fractions the cost of 6 hours is 25 e 6 6@

For the Maritz family, there are 4 family members, alr The chair cost is
$3 for 1 chair or $5 for a pair (2) of chairs. Thel tfor airs would be if the family
rents 2 pairs of chairs for a total rental cos per

The family also rented 2 umbrellas at rate 4 per h Q al rental cost for 2 umbrellas is
$8 per hour.

Adding together the cost per ha |rs a brellas, the family will spend $18 per
hour for their chair and umbr ‘
The Maritz family also dec e t rent the le building tools. The rate for this is $14 per day.
This means that the arltz ily will p or the sandcastle building tools no matter how
many hours they spe e beach t day at a cost of $14 for any number of hours spent at
the beach tha
Onewaytor t the os e a table where the input variable, h, represents the number
of hour utpu \ , represents the total cost.: A process row helps to show the
calculat r each d on the number of hours.
Hours spent a& 1 5 3 4 5 10
beach,
Pro le18+14 |[2e18+14 |3e18+14 |4e18+14 |518+14 | 10 e 18+ 14
Reqial cost, ¢ $32 $50 $68 $86 $104 $194
o find the cost of the Maritz's rentals based on any number of hours is found using

The e
the m In the table, each cost is the number of hours times the $18 rental charge for the
ing the chairs and umbrellas plus the $14 rental charge for the sandcastle tools.

The equationisc =18 e h + 14 or ¢ = 18h + 14. In terms of x and y variables, the x variable is
always the input, and the y is always the output. The equation using these variables is y = 18x + 14.
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Cluster 8.5: Proportionality

Another way to represent the cost for the Maritz family is to use a graph. Plot the equation y = 18x
+ 14 using a coordinate plane. Start with plotting the points from the table. Then graph the
equation using the points to help draw the line. The slope of the line is the hourly rate for the rental
of the chairs and umbrellas at $18 per hour. The y-intercept of the line
is the point (0, 14). If the Maritz’s do not use the equipment with the
hourly charges, there is still an equipment charge of $14 to use the
sandcastle building tools for the day. This amount is added to the hourl
rented equipment charge regardless of the number of hours spent at
the beach.

Rental Cost

The graph shows a straight line having a constant slope of 18 passing
through the point (0, 14) which is the y-intercept. This means the

situation is not proportional. When the situation is proportional, a O
proportion can be used to solve problems. When the ratio of each yto

its corresponding x in every ordered pair is not constant, the situ is Q
not proportional, thus not allowing any further problems to b d using p&‘x s. For
example, each hour costs $18 to rent the four chairs and brellas. T, cost also
includes the $14 charge for the sandcastle building tool e Maritz's 6 hours at the
beach, a proportion cannot be set up and solved to fi cost for including the cost of
the sandcastle tools. \
Use the two tables for the family’s rental ¢ fird at wh er of hours the two family’s
rental charges are the same. \

Hours spent at

beach, h @ 4 S 10
Rental cost -
Jameson’s . 5 $100 $125 $250
Rental cost =7 | g3, $68 | $86 | $104 | $194

$50 for 2 hours at the beach.

Maritz
The rental char 0 othfamllles

to verify this is to write an equation where the two values are
uaI each other and solve for the value of x, the number of hours.

2bx=18x + 14
7x=14

X=2

A\

e@cost for the Jameson family is represented by the equation y = 25x, where x is the
of hours spent at the beach, and y is the total cost for their equipment rental. A table and a
gr also represent the situation as shown in the solution process. The cost of the Jameson’s
rental is proportional to the number of hours spent at the beach.
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Cluster 8.5: Proportionality

The rental cost for the Maritz family is represented by the equation y = 18x + 14, where x is the
number of hours spent at the beach, and y is the total cost for their equipment rental. A table and a
graph also represent the situation as shown in the solution process. The cost of the Maritz's rental
is non-proportional to the number of hours spent at the beach.

If both families spend 2 hours at the beach, their rental costs are equal

Look For... \
two correct representations for each family’s rental costs based ogqlti
beach including tables, graphs, and equations
understanding of how to identify a situation as proportional proporti

correct identification of each family’s situation as proportgnal or non-pr nal

hour &*\
o

determination of an equal total cost for the two famili
student justification of choices of solution stratggy,
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Cluster 8.5: Proportionality

@ Differentiation: Simplified Task

The Jameson family of 5 and the Maritz family
of 4 are spending the day at the beach. There
they find a vendor renting some items they

might needed for the day.
™™

f__Sunny’s Beach Rentals

Umbrellas: $4/hour
- 1 chair for $3/hour
Pair of chairs for $5/hour

L -Sandcastle Building Tools: $14/day —

m
The Jameson’s decide to get chairs for each
person in their family and to share 3 umbrellas
with each other for their day on the beach. The
Maritz family also gets chairs for each person
as well as 2 umbrellas to share. The Maritz
family also rents the sandcastle tools for the
day.
How can the cost of each family’s rentals
represented using a table, graph, or e@uati

-

Uil had )

e

Is each family’s cost proportional to t
number of hours they spend at t e
Justify your reasoning.

Answer: Q
The Jameson family cost ca repres r@
on, ta

as y = $25x as an eguati ble, or
The Maritz fami be repre

co asy

=$18x + 14 ,ﬁ ation, ta aph.
The Jamesda, ratnily’s cost e S
proporti /& the M. 't%(y’s equation

Klse atle

XY JL».].J‘_U

person i
with &ac

[l Differentiation: Enriching Task
they find a vendor renting some items they
L S_unny’s Beac'h Rentalsm
each
are
Marit ily also ge irs for each person

The Jameson family of 5 and the Maritz family
of 4 are spending the day at the beach. There
might needed for the day.
I R
i Umbrellas: $4/hour 6
- 1 chair for $3/hour
L Pair of chairs for —
{-Sandcastle BuldngT%_g d
3 umbrellas
i the beach. The
s 2 umbrehas 10 share. and The Maritz
ily also rer& sandcastle tools for the

representations, to represent
the \%ch family’s rentals. Is each
family t proportional to the number of
hewgs they spend at the beach? At how many

rswould the two families’ costs be the

e? If each family spends 6 hours at the
beach, how much will they each spend on
rentals? If the Jameson’s spent $225, how long
were they at the beach? If the Maritz family
spent $56 less than the Jameson’s and both
families were at the beach the same length of
time, how many hours were the families at the
beach? Justify your reasoning.
Answer:
The Jameson family cost can be represented
as y = $25x as an equation, table, or graph.
The Maritz family cost can be represented as y
= $18x + 14 as an equation, table, or graph.
The Jameson family’s cost equation is
proportional while the Maritz family’s equation
is not proportional. The costs for the two
family’s rentals are the same at 2 hours. At 6
hours, the Jameson’s cost is $150 and the
Maritz’s cost is $122. If the Jameson’s spent
$225, they spent 9 hours at the beach. If the
Maritz family spent $56 less than the
Jameson’s, they were at the beach 10 hours.
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Cluster 8.5: Proportionality

Scaffolded Task with Answers

The Jameson family of 5 and the Maritz family of 4 are spending the day at the beach. There they
find a vendor renting some items they might need for the day. @

- )
— p
Sunny’s Beach Rentals -? \
Umbrellas: $4/hour é Q \
1 chair for $3/hour @
_ Pair of chairs for $5/hour 4 O Q

}‘Sandcastle Building Tools: $14/dayia .

WA\ O

The Jameson’s decide to get chairs for each per e|r fami
each other for their day on the beach. The *@ ily also
2 umbrellas to share. The Maritz family also%€nts the s

o share 3 umbrellas with
airs for each person as well as
ools for the day.

1. How much does the Jameson f spend onre
Jameson family spend on n n umbrellas ur?
chairs = $13, umbre//

2. How much does th% family ach hour for all their equipment?
)

3. Complete

e elow to s@ e rental costs for the Jameson family based on the
hours s t the beach.

pent a

ach,
Proces
o

Re st, ¢ $25 $50 $75 $100 | $125 $250

chairs per hour? How much does the

2 3 4 5 10

1e25 2625 3025 4025 5025 10025

e an‘equation to represent the Jameson’s rental cost based on any number of hours

t the beach.
@z

@ PCI’fOI’WIiHG Math © Cosenza & Associates, LLC. All rights reserved.
0|

pen-middle performance tasks Page 7 of 15



Cluster 8.5: Proportionality

5. Represent the Jameson’s rental costs based on the number of hours spent at the beach on
the graph provided. Label the graph appropriately and note the x- and y-axis values and

scale used.
"(;" 175
S
E 100 6
[ —
® wf *
123/.70;r;78910
6. Is the Jameson family’s rental situation proportional? Justify y onlng
Yes, because the rule forms a straight line, it has a constant rathe®r y to x fo{ 7& ordered
pair in the table, and it passes through the origin. A prop can beus
problems.

Maritz family spend on renting umbrellas per
chairs = $10, umbrellas = $8 @
8. How much does the Maritz family sp & our f a@'equment’?

$18 for the hourly rented equipme Q
9. What other charges do the Mar ave and how Iculated?

7. How much does the Maritz family spend on rentl per 06(9\/ much does the

They have a $14 charge f /e day thg®yill be added on to the hourly rentals.
10.Complete the table beI ere costs for the Maritz family based on the hours
spent at the beach

Hours spent at
beach, h 1 é§ 4 S 10
e 18+14 ai 3018+ 14 4e018+14 5e018+14 10e 18+ 14
o
$50 $68 $86 $104 $194

an equat |Q) epresent the Maritz's rental cost based on any number of hours spent
at the beac

y=lgx\@
o
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Cluster 8.5: Proportionality

12.Represent the Maritz's rental costs based on the number of hours spent at the beach on the
graph provided. Label the graph appropriately and note the x- and y-axis values and scale
used.

e
N A\

Rental Cost

1 2 3 4 6 7 8 9 10
/'701.//3

13.1s the Maritz family’s rental situation proportional? Justify youing.
No, because the ratio y to x in in the table for each orderedisa/ BValues is ﬂ@’rstant.

The line is straight but the y-intercept is not at the origin.
to solve problems.

, 8 propaﬁc@v ot be used
.
14.At how many hours would the two families’ cos&@ame?

2 hours

‘@ PCI’fOl"ﬁng Math © Cosenza & Associates, LLC. All rights reserved.
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Name Date

Performance Task: 8.5F

Proportional & Non-Proportional Relationships: Beach Rentals

The Jameson family of 5 and the Maritz family of 4 are spending the day at the beach. There they
find a vendor renting some items they might need for the day.

™ 6
- Sunny’s Beach Rentals -_z $
Umbrellas: $4/hour é
1 chair for $3/hour _q
- Pair of chairs for $5/hour Q
L._Sandcastle Bundlng Tools: $14/da - O

eir famllx&o share 3 umbrellas with
irs for each person as well as

mily also g%
ts the sand? ols for the day.

Use at least two representations, to re ntt e cost of family’s rentals. Is each family’s cost
proportional to the number of ho end att each? At how many hours would the two
families’ costs be the same? J reasoni

QY 99
> o
O
O\ Procedural

Conceptual
Communication

The Jameson’s decide to get chairs for each pers
each other for their day on the beach. The
2 umbrellas to share. The Maritz family als

o|o|o
RBR e
N[N N

Total points:
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Name Date

Performance Task: 8.5F

Proportional & Non-Proportional Relationships: Beach Rentals

The Jameson family of 5 and the Maritz family of 4 are spending the day at the beach. There they
find a vendor renting some items they might need for the day.

™

- .

Sunny’s Beach Rentals -_i \* 0
Umbrellas: $4/hour é Q \
1 chair for $3/hour _q @
-« Pair of chairs for $5/hour ] Q
L.;_Sandcastle Building Tools: $14/da O
-y :
: I ‘\@ 0\\
The Jameson’s decide to get chairs for each pers @eir famil@are 3 umbrellas with
each other for their day on the beach. The@%ml y also g% irs for each person as well as

2 umbrellas to share. The Maritz family als ts the sand ols for the day.

How can the cost of each family’s rentm representeN a table, graph, or equation? Is each

family’s cost proportional to the n% oursth&mn at the beach? Justify your reasoning.

<O

O Procedural 0

Conceptual 0
Communication 0

RBR e
N[N N

Total points:
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Name Date

Performance Task: 8.5F

Proportional & Non-Proportional Relationships: Beach Rentals

The Jameson family of 5 and the Maritz family of 4 are spending the day at the beach. There they
find a vendor renting some items they might need for the day.

. m 9
Sunny’s Beach Rentals $

7!
_ Umbrellas: $4/hour é
1 chair for $3/hour _q

,;_ - Pair of chairs for $5/hour

...Sandcastle Building Tools: $1@ . OQ

eir famllx&o share 3 umbrellas with
irs for each person as well as

mily also g@
ts the sand? ols for the day.

The Jameson’s decide to get chairs for each pers
each other for their day on the beach. The
2 umbrellas to share. The Maritz family als

Use at least two representations, to re ntt e cost of family’s rentals. Is each family’s cost
proportional to the number of ho end att each? At how many hours would the two
families’ costs be the same? ily spen ours at the beach, how much will they each
spend on rentals? If the Ja ent $22 long were they at the beach? If the Maritz

famlly spent $56 less thath eson 's 3 famllles were at the beach the same length of

O Procedural 0
Conceptual 0

Communication 0

N
N[N N

Total points:
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Name Date

Performance Task: 8.5F

Proportional & Non-Proportional Relationships: Beach Rentals

The Jameson family of 5 and the Maritz family of 4 are spending the day at the beach. There they

find a vendor renting some items they might need for the day. @

™™
}‘Sandcastle Bundlng Tools: $14/da OQ

Sunny s Beach Rentals:

1 chair for $3/hour

=3
-
B Umbrellas: $4/hour é

_ Pair of chairs for $5/hour

.
The Jameson’s decide to get chairs for each pers e|r famll to share 3 umbrellas with
each other for their day on the beach. The Iso g s for each person as well as
2 umbrellas to share. The Maritz family als ts t e sand oIs for the day.

1. How much does the Jameson f il spend onren airs per hour? How much does the

Jameson family spend on breIIa@
2. How much does th%;n family, ach hour for all their equipment?

the rental costs for the Jameson family based on the

4, &n equation to represent the Jameson’s rental cost based on any number of hours
nt at the beach.

), PCI’fOl’Wlng Math © Cosenza & Associates, LLC. All rights reserved.
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Name

Date

5. Represent the Jameson’s rental costs based on the number of hours spent at the beach on
the graph provided. Label the graph appropriately and note the x- and y-axis values and

scale used.

6. Is the Jameson family’s rental situation proportlonal'?

7. How much does the Maritz family sp

Maritz family spend on renting

eII

&r hour? How much does the

8. How much does the M y spen@@r for all their equipment?

on rentmg
per hou

9. What other crv(dke Mar g& e and how is it calculated?

10. x e the @ w to show the rental costs for the Maritz family based on the hours
atthe b

1

2

3

4

5

10

1. Write an equation to represent the Maritz’s rental cost based on any number of hours spent

at the beach.

Performing Math
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Name Date

12. Represent the Maritz’s rental costs based on the number of hours spent at the beach on
the graph provided. Label the graph appropriately and note the x- and y-axis values and
scale used.

13. Is the Maritz family’s rental situation proportional’? J r reaso\'O

& O
@“ '\

14. At how many hours would the t%mllles costs\%ame’P

@ PCI’fOI’VHng Math © Cosenza & Associates, LLC. All rights reserved.
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