¥ Complying

§ with Title IX

Constant of Proportionality

Warm Up

Washington Middle School collects canned
food for a local community food bank. Last
year, there were 180 students enrolled at the
school and they collected 102 cans of food.

1. Write the ratio representing the number
of cans of food contributed to the total
number of students in the school.

2. What is the unit rate of cans contributed
per student?

3. This year, 210 students are enrolled in
the school. Assume the number of cans
of food contributed per student for
both years is the same. How many cans
of food should the school expect to be
contributed this year?

LEARNING GOALS

¢ Determine if there is a constant ratio
between two variables.

o |dentify the constant of proportionality in
proportional relationships.

e Identify the constant of proportionality in
equations.

e Represent proportional relationships by
equations.

KEY TERM

® constant of proportionality

You know how to recognize proportional relationships from tables and graphs. How do you

represent proportional relationships with equations?
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Does the
order in which
you write your
ratios, % yor X
matter when
determining if
a proportional
relationship
exists?
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Analyze each table to determine if the relationship is proportional.
If the table represents a proportional relationship, state the constant

ratio that exists between corresponding values of the two quantities.

1. A 30-minute television show has 8 minutes of commercials

and 22 minutes of the show. A 120-minute television movie has

32 minutes of commercials and 88 minutes of the movie.

Total Program
Length (minutes)

Actual Show
Length (minutes)

Commerecial
Length (minutes)

30

22

8

120

88

32

2. There are 250 boys in 6th grade, and 75 are in the band.
There are 200 girls in 6th grade, and 60 are in the band.

6th Grade Class Total Band
Boys 250 75
Girls 200 60
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3. Commuters in McKnight and Mitenridge either drive to work or
take public transportation.

Commuters Drive to Work Public Transportation
to Work
McKnight 175 120
Mitenridge 525 300

4. Of the 250 middle-school boys who have a subscription to
Boys Noise, 125 access the magazine through the website.
Of the 280 middle-school girls who have a subscription to Girls
Rockstar, 160 access the magazine through the website.

g LLTLILL LSS LSS S S I,
Yy srsssysnisss ISy, YE RIS / (17771777
L1110 L LT A 7YY 111111111177717

LESSON 2: Complying with Title IX e M1-111



ACTIVITY Defining the Constant

2.1 of Proportionality

In a proportional relationship, the ratio of all y-values, or outputs,
to their corresponding x-values, or inputs, is constant. This specific
ratio, % is called the constant of proportionality. Generally, the
variable k is used to represent the constant of proportionality.

Let's revisit the television show scenario. This situation represents a
proportional relationship.

g E \ Total Program Actual Show Commercial Length

The input value Length (minutes) | Length (minutes) (minutes)
is known, the 30 9 3
output value

is what you 120 88 32
are trying to

determine.

Suppose you want to determine the actual lengths of your favorite
television shows, without commercials, if you know the total
program length.

1. ldentify the input and output quantities in this scenario.

To determine the length of a program, without commerecials,
you will need to multiply the total program length by a constant
of proportionality.
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Jeremiah I‘

We want to know the actual
show length and we know the
total program length, so

K = 22 minuteg of show
30 minutes of total length’
=t
or k = ls.
Susah ’I

| think. the constant of
Pr'opor'+ionali+y is

22 minutes of show
8 minutes of commercials’

= I
or‘k—4.

. Explain why Susan's solution is incorrect.

Analyze the different ideas for determining the constant
of proportionality.

Keisha ’I

To detevmine if a propovtional
velationship exists the ovdev of
the vatio doesn't mattey, so the

constant of propovtionality can be
Lo
oy

|
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JAMie ~’l

JeReMiAR'S CoRReCT ABouT WHiCH NuMBeRS
To uSe BUT He HAS THeM MixeD uP. THe
CoNSTANT oF PRoPoRTioNALITY iS

_ 3o MiNuTeS of ToTAL LeNGTR o\ _ 15
.2 22 MiNuTeS of SHow ¢ aR b=

17

. Explain why Jeremiah is correct but Jamie and Keisha

are incorrect.
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ACTIVITY

The Meaning of the Constant 9
of Proportionality

2.2

In 1972, the federal government passed Title IX, a law requiring
educational institutions that receive federal funds to provide
equitable athletic opportunities for boys and girls. One of the
requirements for compliance with Title IX is for institutions to
provide opportunities for each gender that are proportional to their

The term
proportional is
used often in

the Title IX rates of enrollment or show that they are working to increase such
document. . o :
opportunities. Similarly, male and female athletes are to receive

What does , . . , e

, athletic scholarship dollars proportional to their participation.
this mean
forhsplor;cs At Let's think about the implications of Title IX at Vista Middle School.
schools?

W There are 5 girls for every 6 boys enrolled in Vista Middle School.

1. Set up proportions for each question. Then, solve each
proportion to determine the unknown value. Use the

information from the ratio given.
a. If there are 300 boys b. If there are 325 girls
& enrolled in the school, enrolled in the school,
how many girls are how many boys are
enrolled in the school? enrolled in the school?

2. Define variables for the quantities that are changing in
this situation.
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3. Set up a proportion using your variables for the quantities to
the ratio given for the enrollment of girls to boys enrolled in
Vista Middle School.

4. Use your proportion.

a. Write an equation to determine the number of girls en-
rolled at Vista Middle School if you know the number of
boys enrolled.

b. What is the constant of proportionality in this situation?
Where is the constant of proportionality in the equation? —_—

c. What does the constant of proportionality mean in this
problem situation?
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g e 5. Use your proportion.

This time, a. Write an equation to determine the number of boys

you could enrolled at Vista Middle School if you know the number
say that the of girls enrolled.

number of

boys varies
directly as
the number of

b. What is the constant of proportionality in this situation?
Where do you see the constant of proportionality in
the equation?

c. What does the constant of proportionality mean in this
problem situation?

6. What do you notice about the constant of proportionality in
each situation?

7. Do you think each constant of proportionality makes sense in
terms of the problem situation?
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Sometimes, the constant of proportionality is not a whole number.
The constant of proportionality can also be a decimal or a fraction.
When the constant of proportionality involves whole items,

like people, it may seem strange to think about the constant of
proportionality in terms of a fraction. Instead, you can think of

the constant of proportionality as a way to predict outcomes of

a situation.

8. Use your equations and the information about Title IX to
answer each question.

a. If there are opportunities for 79 boys to participate in
athletics, how many opportunities must be available
for girls?

e

Did you use the
constant of
proportionality
for the girls

or forthe
boys? Does it
matter which
constant of
proportionality
you use?

b. [f there are opportunities for 119 girls to participate in
athletics, how many opportunities must be available for boys?
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ACTIVITY Representing Proportional

2.3 | Relationships with Equations

Title IX addresses the number of athletics opportunities provided to
each gender, but the actual participation at schools may differ. Also,
the same person may participate in multiple sports.

At Vista Middle School, 5 out of every 7 girls play sports. The
guidance counselor, Ms. Shanahan, and the athletics director, Coach

Culpepper, are completing reports about the students at Vista
Middle School.

Consider the information each person knows and use the constant of
proportionality to write equations for each situation.

Guidance Counselor Athletics Director
Ms. Shanahan knows the Coach Culpepper knows the
number of girls in the school number of girls participating in
on a given day, and she needs  sports during a given season,
to be able to calculate the and she needs to be able to
expected number of girls who  calculate the expected number
play sports. of total girls in the school.

1. Determine the constant of proportionality for
each situation.

a. Guidance Counselor b. Athletics Director

2. Define variables for the quantities that are changing in
these situations.
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3. Use the constants of proportionality to write equations to
determine the information needed by each person.

a. Guidance Counselor b. Athletics Director

In terms of proportionality, Ms. Shanahan could state that the
number of girls who play sports is proportional to the number of
total girls in the school at a constant rate equal to the constant
of proportionality.

4. Write Coach Culpepper’s situation using the language of
proportionality and include the value for the constant
of proportionality.

5. Consider the given equations, where y represents the

y

AN
dependent or output quantity and x represents the X
independent or input quantity. xl = Tk
a. Describe how the first equation represents the constant y = kx

of proportionality.

b. Explain how the second equation represents proportional
relationships.

c. Describe how the first equation was rewritten to create
the third equation.

d. Explain the meaning of the constant of proportionality, k,
in the third equation.
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6. Identify the constant of proportionality in each equation and
describe its meaning.

a. d = 2r, where d represents the diameter of a circle and r
represents the radius of a circle.

b. P = 3s, where P represents the perimeter and s represents
the sides of an equilateral triangle.

Using the Constant of

ACTIVITY

2.4 | Proportionality to Solve
] Problems

A chemist must use a solution that is 30% of reagent and 70% of
water for an experiment. A solution is a mixture of two or more
liquids. A reagent is a substance used in a chemical reaction to
produce other substances.

1. Define variables for the quantities that are changing in this
problem situation.

2. Write an equation for the amount of water needed
based on the amount of reagent. What is the constant
of proportionality?
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3. Use your equation from Question 2 to write an equation g e

for the amount of reagent needed based on the amount of

water. Explain your reasoning. In Question 3,
you can say that
the amount of
reagent varies
directly as
the amount of
waterin the
solution.

— 9

4. Use your equations to answer each question.

a. If the chemist uses 6 liters b. If the chemist uses

of reagent, how many 77 milliliters of water, :
liters of water will she how many milliliters of

need to make her 30% reagent will she need to &
solution? make her 30% solution?

5. Write an equation to show that y is directly proportional to
x using the constant of proportionality given. Then solve for
the unknown value.

a.k=07andy=14 b.k=%andx=9

c. k=5and x=1 d.k=%andy=3%

N|—=
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TALK the TALK %8s

Turning the Tables

Consider the equation y = kx. Use the value of the constant of
proportionality assigned to you to answer the questions. You will
present your work to your class.

1. Write a scenario for a proportional relationship that would
be represented by the equation. Clearly define your
variables and identify the direction of the proportional
relationship.

2. Interpret the constant of proportionality in the context of
your scenario.

3. Write and solve at least 2 questions that could be solved
using your equation.
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Assignment

Write

Define constant of
proportionality in your own

words. Provide a specific

example with your definition.

Practice

N oo

dne (o] 4)\9

Remember

If y is directly proportional to x, the relationship can be

represented by the equation y = kx, where k is the constant of

proportionality.

1. Analyze each table or problem situation to determine if the relationship is proportional. State a constant

of proportionality if possible. Show your work.

" Girls Boys
7 14
9 21
1 22

b. A baby blue whale weighed 5520 pounds
at birth. After two days, the baby weighed
5710. After 14 days, the baby weighed
8180 pounds.

2. Maya's construction company builds brick houses. The number of bricks her crew installs varies directly

with the number of hours they work.

Hours Worked Bricks Installed
8 1680
7 1470
6 1260

a. Define variables for the quantities that are changing in this problem situation.

b. Analyze the table to determine the constant of proportionality.

c. What does the constant of proportionality mean in this situation?

d. Write an equation to show the relationship between the number of hours worked, the number of

bricks installed, and the constant of proportionality.

e. Use your equation to determine how many bricks Maya's crew can install in 5.5 hours.

f. Use your equation to determine how many hours it will take Maya's crew to install 840 bricks.

3. Given a value for the input variable, x, and the output variable, y, calculate the constant of

proportionality.

a.x=2landy=6
2 1

c.x=2zandy =73

b. x=60andy =18

8 6
d. x=4Wandy=3W
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4. The following is the recipe to make 6 cups of Perfect Lemonade:
* 1 cup sugar

* 1 cup water (for the simple syrup)

1 cup lemon juice

4 cups cold water (to dilute)
You want to analyze the relationship between the number of cups of sugar and the number of cups
of lemonade.
a. Define variables for the quantities that are changing in this problem situation.
b. Set up a proportion using the ratio of cups of sugar to cups of lemonade.
c. Use your proportion to write an equation for the number of cups of sugar based on the number of cups
of lemonade.
d. What is the constant of proportionality in this equation? What does it mean in this context?
e. Use your equation in (c) to write an equation for the number of cups of lemonade based on the number
of cups of sugar.
f. What is the constant of proportionality in this equation? What does it mean in this context?
5. Dudley and Bob monitored the distance their pet turtle could walk in a certain amount of time. Their

results are shown in the table. The table of values represents a proportional relationship.

Time (minutes) Distance (inches)
5 14.5
14 40.6
19 55.1
25 72.5

a. Define variables for the quantities that are changing in this problem situation.

b. Write an equation for the distance traveled by the turtle based on the number of minutes.

c. What is the constant of proportionality in this equation? What does it mean in this context?

d. Use your equation in (b) to write an equation for the time it would take for the turtle to travel a given
distance.

e. What is the constant of proportionality in this equation? What does it mean in this context?

Stretch

If a varies inversely as b, then the product of a and b is constant. Use direct and inverse variation to solve
this problem.

If x varies inversely as y and varies directly with z, and if y and z are both 3 when x = 5, what is the value of

z— ywhen x = 87
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Review

1. Sketch a graph that represents a linear, non-proportional relationship. Label your quantities.

2. Sketch a graph that represents a direct variation relationship. Label your quantities.

3. Jonah will be staying a month in one of the cities listed in the table. He wants to determine the average

cost of public transportation for each city. He finds the following information.

City Cotst for Unlimite‘d
Public Transportation
New York City $51.50 for 14 days
Miami $100 for 1 month
Los Angeles $17 for 1 week
Chicago $14 for 3 days

a. Calculate the unit rate, or per day cost, for unlimited transportation in each city.
(Let 1 week = 7 days and 1 month = 30 days.)
b. If Jonah stays in the city for a month, how much would he spend on transportation in each city?
4. Plot each ordered pair on a coordinate plane.

a. A(1, 4.75) b. (%)
c. C(-2,8) d.D(-4,-1)
e. E(0, 0) f.F(5-3)
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