B[ Jet Ski Rental

Concept(s):

TEKS Focus:

Over riew:

Mateiials:

Proce.dure:

Institute Notes

Distinguish between a proportional and non-proportional

situation using the characteristics of a proportional rela-
tionship.

6.3—The student solves problems involving proportional
relationships.

7.3—The student solves problems involving proportional
relationships.

8.3—The student identifies proportional relationships in
problem situations and solves problems,

Participants will use multiple representations to deter-
mine whether the situation of a jet ski rental represents
a proportional or non-proportional relationship. A table
can be constructed and the ratio of ¥ can be compared
to see if there is a set of equivalent ratios which lead to
a constant ratio. The values in the table can be graphed
to determine if they represent a line passing through the
origin. The table of values can also be used to make a
generalization and to write an equation. This equation

can be examined to see if it is of the form y = kx.

1" graph paper or centimeter grid paper
Markers

Peel-and-stick dots

Rulers

Graphing calculators

1. Participants will work in groups of 2 to 4 on this ac-
tivity. Put a transparency of Activity 1 on the over-
head and present the problem.

2. To be able to organize the data in a table to see the

relationship between time and cost, participants must

first decide which to use as the independent vari-
able and which to use as the dependent variable, In
other words, do we want:

a. The rental cost depends on the number of hours.

b. The number of hours depends on the rental cost.

Next, have participants complete the table for Activ-

ity 1 to help them solve the problem.

Also:

Grade 6

4A, 4B, 5A, 11A, 11C, 124,
13B

Grade 7

13A, 13C, 14A, 15B
Grade 8

3A, 4A, 5A, 5B, 14A,14C,
15A, 16B

Math Notes:

“a” makes more sense in
this situation. Participants
should identify the words
that represent the depen-
dent and independent vari-
ables.

(dependent variable = y =
rental cost; independent
variable = x = number of
hours)

TEXTE AMS Rethinking Middle School Mathematics: Proportionality

B8



B JCL OKI niernudal

4. Have participants discuss the questions in Activity 1 | Participants should observe

to determine if the situation is a proportional rela- that the deposit makes the
tionship difference. By omitting the

. d it in the original prob-
5. Next, have participants graph the data on 1" graph dlagerides b i btk

: lem, the situation becomes
paper using markers and peel-and-stick dots. Record

a proportional relationship.
the graph on Transparency 1. Having participants com-

6. When participants have completed their graphs, have | pare and contrast situa-
them discuss the answers to the questions at the 32{;55 aer;iz's: tthem e aa
bottom of Transparency 1. : =

7. Next, ask participants how they would change this
problem so that it would represent a proportional re-
lationship. Have them rewrite the problem to show
this change. Example: “You are at Galveston for a
week-long vacation. Members of your family want to
rent a jet ski. It will cost $45 per hour. How long can
you rent the jet ski if your family has budgeted $350
for the rental fee ?” Other changes might include leav-
ing out the deposit and changing the rental fee.

8. Have some participants share what they have writ-
ten by writing their revised problems on the board or
on a transparency. Ask all participants to look at the
problems written, determine if the new problems rep-
resent a proportional relationship, and explain how
they determined this.

9. Use the original problem with the words “$30 for a
deposit plus” omitted and ask participants to com-
plete the table for Activity 2.

10. Ask participants to compare the ratio of total cost,
to number of hours, x, for each row of their table and
state their observations. Discuss the other questions
in Activity 2.

11. Have them graph the data from Activity 2 on the same
graph paper as Activity 1 and compare their graphs.

12.Ask a participant to graph the new data on Trans-

parency 2, and have all participants answer the ques-
tions on Transparency 2.
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Extension: 1. Use a graphing calculator to graph the equations in
Activities 1 and 2. Use the table feature to generate
a table of values to help you answer the questions
from the activities.

2. Write a problem situation that represents a proportional
relationship. Show that this problem situation is a pro-
portional relationship by using a table and comparison
of ratios, an equation, a graph and/or a diagram.

3. Write a problem that does not represent a propor-

tional relationship. Use multiple representations to
support your case. :

Assessment: Find a newspaper ad for the rental of some equipment
and write a problem for this. Make a table and graph the
data. Use your table and graph and explain why this situa-
tion is a proportional or non-proportional relationship.

Notes
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% Jet Ski Rental
Activity 1

You are al Galveston for a weel-long gathering. Members of your family want to
rent a Jet ski. It wifl cost $30.00 for a deposit plus $45.00 per hour, How long can
Yyou rent the jet ski if your famify has budgeted $350 tor the rental fee?

Number : Process Total Cost
of hours (Total Cost in Dollars
Dotlars)

1 45(1) + 20 7S

2 45(2)+ 30 120

3 45(3)+ 30 165

4 45 (4) + 30 210

5 45 (5) + 30 255

x 45 (x) + 30 14

a. smmmfammammmwm.

b. Compare the total cost to the number of hours for each row of the table. s
there a set of equivalent ratios?

c. t-lowmnyouuso!hisﬁ'liqnmﬁontnhelpyoudelnnnheiiﬂuietskimnlal
situation is a proportional relationship?

d Wﬁ&eanequaﬁonﬂ'latremesmewm;cwhmbardm,x

e. i'bwcanyoudetarminaﬂmis}e

t ski rental situation is a proportional relation-
ship by looking at the equation?

TEXTEAMS mmmwm

Reason and Communicate:

a. Participants should see that the
number of hours increases by one
hour each time in the table. The total
cost increases by 45 for each addi-
tional hour. And, the total cost can al-
ways be determined by muitiplying the
number of hours by 45 and adding on
30. Model the first two or three rows
with them and stress the “Process” col-
umn. Have participants generalize in
words what the cost would be to rent
the jet ski for any number of hours.
They should be able to articulate that
the cost is “30 dollars plus 45 dollars
times the number of hours”. This ver-
balization will help them connect the
symbols in the process column with
the words they have just used.

b. They should write 75, 120, 165,

T = =
i &

When they simplify each ratio, they
will get 75/1, 60/1, 55/1, 105/2, and
51/1 for the first 5 rows of their table.
These ratios are not equivalent.

c. In a proportional relationship, the
ratio of yis constant. All the ratios
X

exhibited by the y and x in the rela-
tionship must be equivalent in order
for there to be a constant of propor-
tionality. In this situation, the ratio of
total cost to number of hours is not
constant, so the relationship is not a
proportional one.

d. They should write y = 45x + 30 us-
ing the pattern from their table.

e. Participants should recognize a pro-
portional relationship from its equation,
¥ = kx. Our equation is not of this form
and, therefore, does not represent a
proportional relationship.
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Jet Ski Rental

Activity 1

You ere at Galveston for a week-long gathering. Members of your family want to
rent 2. jet ski. It will cost $30.00 for a deposit plus $45.00 per hour. How long can
you rant the jet ski if your family has budgeted $350 for the rental fee?

Number Process Total Cost
f hours (Total Cost in Dollars) in Dollars

1  45(1)+30 75

a. Study the table for patterns and state any observations.

b. Compare the total cost to the number of hours for each row of the table. Is
there a set of equivalent ratios? ‘

c. Flow can you use this information to help you determine if the jet ski rental
situation is a proportional relationship?

d.  Vrite an equation that relates the total cost, y, and the number of hours, x.

€. Flow can you determine if this jet ski rental situation is a proportional relation-
snip by looking at the equation?

TEXTE AMS Rethinking Middle School Mathematics: Proportionality Activitv-53



W[ Jet Ski Rental

Jet Ski Rental

Transparency 1
Gmphhudqredpﬂmmmewuedvﬂmhmlonmewdbebw.

M0

300 330

240

t_fn

150

Total G?.gl in doflars

1 1 15

! Number of ours

Mmisﬂwecosto!femalamhours?wna:doesﬂsmean?
%atdoesﬁ\eorderadpair(e.somonthepraphmaanhwom?
Fbwmnytnutsc:nyoulmﬂymnthie{ski il they have budgeted
$3507 Explain.
Useyourgraphhodeteminememsuoremmqﬂdfoﬂsmursmaz-
day period? :
fsétreasmabtebmym!«rmﬁngunjeukibrshwrsononeday‘?
Explain your reasoning.

f. Doesﬂ'dsoraphmpreunlaprepommrelaﬁondip?wmorwhym

mmmmmm:w

p pop

Teansparercy-RM

Answe's and Math Notes: :

a. Beciuse of the deposit, it will cost $30 to rent the jet ski before ever
riding it .

b. It wil cost $300 to rent the jet ski for 6 hours.

c. They can rent the jet skis for 7 hours at a cost of $345 and stay within their
budget. '

d. Extend the line if you need to in order to find the cost when the number of
hours i 13 on the x-axis. The ordered pairis (13, 615).

e. The cost of rental for 8 hours should be $390. If I locate 8 hours along the

x-axis cn my graph and find the corresponding y-value, it should be 390
instead of 400,

f. No. The graph does not pass through the origin.

TEXTEAMS Rethinking Middle School Mathematics: Proportionality
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Transparency 1
Greiph the ordered pairs from the table of values in Activity 1 on the grid below.

Total Cost in dollars

Number of hours

a. What is the cost of rental at 0 hours? What does this mean?
b.  What does the ordered pair (6,300) on the graph mean in words?

¢. How many hours can your family rent the jet ski if they have budgeted
$3507? Explain.

d. Use your graph to determine the cost to rent the ski for 13 hours over a 2-
day period?
e. Isitreasonable to pay $400 for renting the jet ski for 8 hours on one day?
Explain your reasoning.

Does this graph represent a proportional relationship? Why or why not?

TEXTE AMS Rethinking Middle School Mathematics: Proportionality
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Jet Ski Rental

Activity 2

¥ are at Galveston for a week-long vacation. Members of your tam-
il rwant to rent a jet skl. H will cost $45.00 per hour. How long can you rent the jet ski
il your family has budgeted $350 for the rental fee?

Number Process Total Cost
of hours (Total Cost In Dollars
Dollars)

1 45(1) 45

2 45 (2) 20

3 45 (3) 135

4 45 (4) 180

5 45 (5) 225

x 45 (x) ¥

1. Compare the ratio of Total Cost, y, to Number of Hours, x, for each row of this
table and state your cbservations.

I, How can you use this information to help you determine if this is a proportional
relationship?

; wmaanéquatbnusirvgﬂw‘pfmedm‘hmtabie.
I How can you recognize a proportional relationship from an equation?
. How many hours can you rent the jet ski on a budgst of $3507 Explain.

TEXTEAMS ] Macose Schook

Answe: s and Math Notes:
a. The ratio y for any number of hours
X
is equiv ilent to 45,
1
b. By ot 'serving a set of equivalent ratios for y, one can conclude that

X
there is a constant ratio 45.

1

This costant ratio is the constant of proportionality in a proportional rela-
tionship.

C.y=45x

d. If the equation is of the form y = kx, it represents a proportional relation-
ship.

e.7 7 hours
9

TEXTE AMS Rethinking Middle School Mathematics: Proportionality
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Jet Ski Rental

Activity 2

You are at Galveston for a week-long vacation. Members of your fam-

ily warit to rent a jet ski. It will cost $45.00 per hour. How long can you rent the jet ski
if your family has budgeted $350 for the rental fee?

Humber Process : Total Cost
cf hours (Total Cost in Dollars
Dollars)

1 45 (1) 45

2

3

4

5

x

a. Compare the ratio of Total Cost, y, to Number of Hours, x, for each row of this
tiable and state your observations.

b. Flow can you use this information to help you determine if this is a proportional
ralationship?

c. \Vrite an equation using the “process column” in your table.
d. How can you recognize a proportional relationship from an equation?

e. How many hours can you rent the jet ski on a budget of $3507? Explain.
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Jet Ski Rental

Transparsncy 2

Graph the ordered pairs from the table of values in Activity 2
on the grid below,

(-]

3

]

=

Z

Q

1

s

i 1 1] I

Numbet of hours

a.  What does the ordared pair (0, 0) mean in words in this problem?
b. Whatls the cost to rent the et ski for 7 hours?

¢. How many hours could your family rent the ski with no deposit on a bud-
get of $3507

d. Did the deposit make any ditference in the number of hours you could rent
the jet ski on a budget of $350? Explain.

e. Doas this graph represent a proportional relationship? Why or why not?

TEXTEAMS Rewiniing Midoks Schoo! Mathemascs: Proparioraity Traraparency-11

Heasor and Communicate:
a. There is no deposit required to rent the jet ski.

b. $315

c.7hoLrs

d. The r umber of hours is the same because the deposit of $30 is less than
$45.

e. The (jraph of the new data is a line that passes through the origin. This
new sitiiation can be determined to be a proportional relationship from its

graph. ""he original graph passed through the point (0, 30) instead of the
origin b :cause of the $30 deposit.

TEXTE AMS Rethinking Middle School Mathematics: Proportionality



Jet Ski Rental

Transparency 2
Graph the ordered pairs from the table of values in Activity 2 on the grid below.

150

120

Total Cost in dollars

90

60

30

8 10
Number of hours

a.  What does the ordered pair (0, 0) mean in words in this problem?

b.  What is the cost to rent the jet ski for 7 hours?

c.  How many hours could your family rent the ski with no deposit on a bud-
get of $350?

d. Did the deposit make any difference in the number of hours you could rent
the jet ski on a budget of $3507 Explain.

€. Does this graph represent a proportional relationship? Why or why not?

TEXTEZ MS Rethinking Middle School Mathematics: Proportionalitv
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Unit 1I: Reflect and Apply

1. How is & proportional relationship different form a non-proportional relation-
ship?

2. Which of the foliowing describe proportional relationships? Why? How do you
know the others are not proportional relationghips?

a b.
X y X X
3 5 3 2.25
4 6 4 3
5 i 5 3.75
6 8 6 4.50
F § 8 7 5.25
X X
c d.
1 2 3 4 H ] A 2 3 < L) 8
TEXTEANS Fosriang Lo School Matwraact | Proporionaiy Acvty67
Answer ;:

1. In a p oportional relationship between x and y:
e the rati» y is constant
X
* the grash of (x, J) is a straight line through the origin
* the cor stant y is the constant of proportionality,
X ,
and the :quation of the line is y = kx

In a non proportional relationship:
« the ratiy y is not constant
X

* the graph is not a straight line through the origin

2. a. nor -proportional, because 5= 6 .
3 4
b. propc tional, y= 3 for all (x, y)
x 4
¢. propc tional, the graph is a straight line through the origin
d. non-g roportional, the graph does not contain the origin

TEXTE/\MS Rethinking Middle School Mathematics: Proportionality
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Unit 1I: Reflect and Apply

1. Flow is a proportional relationship different form a non-proportional relation-
ship?

no

know the others are not proportional relationships?

«
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b.

1

2

3

4

5

6

WWhich of the following describe proportional relationships? Why? How do you

225

345

4.50

9.25

x\JO)'cn-b-wx

1

5 6
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