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In the last Investigation, you examined linear relationships. For example,
the distance, d, a person walks at a constant rate depends on the amount
of time, ¢, the person walks. Also, the amount of money, 4, a person raises
from each sponsor depends on the distance, d, walked in the walkathon.
Both of these relationships are linear. You might have written the following
equations to represent these two relationships for Alana.
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In this Investigation, you will continue to solve problems involving walking
rates and other linear relationships.
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In Ms. Chang’s class, Emile found out that his walking rate is 2.5 meters per
second. That s, Emile walks 2.5 meters every 1 second. When he gets home
from school, he times his little brother Henri as Henri walks 100 meters.

He figures out that Henri's walking rate is 1 meter per second. Henri walks
1 meter every second.
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Henri challenges Emile to a walking race. Because Emile’s walking rate is faster,
Emile gives Henri a 45-meter head start. Emile knows his brother would enjoy
winning the race, but he does not want to make the race so short that it is
obvious his brother will win.

@ How long should the race be so that Henri will win in a close race?

@ Describe your strategy for finding your answer to Question A. Give evidence
o support your answer.
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Your class may have found some very interesting strategies for solving
Problem 2.1, such as:

« Making a table showing time and distance data for both brothers

+ Graphing time and distance data for both brothers on the same set
of axes

« Writing an equation for each brother representing the relationship
between time and distance
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@ For each brother in Problem 2.1:

1. Make a table showing the distance from the starting line at several
different times during the first 40 seconds. How can the table be used
to find the length of the race?
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Emile walks 2.5 meters every 1 second. Henri walks 1 meter every second.
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2. Graph the time and the distance from the starting line on the same set
of axes. How can the graph be used to find the length of the race?
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3. Write an equation representing the relationship between time and
distance. Explain what information each variable and number
represents.
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4. How does the walking rate of each brother show up in the graph, the
table, and the equation?
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@ 1. How far does Emile walk in 20 seconds?
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2. After 20 seconds, how far apart are the brothers? How is this distance
represented in the table and on the graph?
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3. Isthe point (26, 70) on either graph?
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4. When will Emile overtake Henri? Explain.
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@® How can you determine which of two lines will be steeper from

1. atable of the data?
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2. anequation?
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@® 1. Atwhatpoints do Emile’s and Henri’s graphs cross the y-axis?




image23.png
2. What information do these points represent in terms of the race?




image24.png
How can these points be found in a table? In an equation?
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All of the linear relationships you have studied so far can be written in the
form y = mx + b, ory = b+ mx. In this equation, y depends on x.
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In Problem 2.2, you found the points at which Emile’s and Henri's graphs
cross the y-axis. These points are called the y-intercepts. The y-intercept is the
point where the line crosses the y-axis, orwhen x = 0. The coordinates of the
y-intercept for the graph shown above are (0, b). To save time, we sometimes
refer to the number b, rather than the coordinates of the point (0, b), as the
y-intercept.
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A coefficient is the number that multiplies a variable in an equation. The
min y=mx+ b s the coefficient of x, so mx means m times x.

+ You can represent the distance dgyy, that Emile walks after ¢ seconds
with the equation, dg;. = 2.5¢. The y-intercept s (0, 0), and the
coefficient of ¢is 2.5. You multiply Emile’s walking rate by the time ¢ he
walks. He starts at a distance of 0 meters.




image29.png
+ You can represent the distance dye,,; that Henri s from where Emile
started with the equation, dyen; = 45 + f, where tis the time in
seconds. The y-intercept is (0, 45), and the coefficient of tis 1.
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Asolution of an equation is an ordered pair that makes the equation true
and lies on the graph of the line.

« 15 (0, 45) a solution of the equation djjny; = 45 + 12 Explain.
« What would ¢ be if (1, 48) is a solution? Explain.
« What would d beif (10, d) is a solution? Explain.

In this Problem, you will look at situations represented by an equation
oratable.
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Ms. Chang's class decides to give T-shirts to each person who participates in
the walkathon. They receive bids for the cost of the T-shirts from two different
companies. Mighty Tee charges $49 plus $1 per T-shirt. No-Shrink Tee charges
$4.50 per T-shirt. Ms. Chang writes the following equations to represent the
relationships relating cost to the number of T-shirts:

Cuighty =49+ 1
Cio-shrink = 4.5
‘The number of T-shirts is 7. Cygigay is the cost in dollars for Mighty Tee.
Co-shrink i the cost in dollars for No-Shrink Tee.

@ 1. Foreach equation, explain what information the y-intercept and the
coefficient of n represent. What is the independent variable? What is
the dependent variable?
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2. For each company, what is the cost for 12 T-shirts? For 20 T-shirts?
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3. Lani calculates that the school has about $120 to spend on T-shirts.
From which company will $120 buy the most T-shirts? Explain your
answer.
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4. a. Forwhat number of T-shirts is the cost of the two companies
eequal? What is that cost? Explain how you found the answers.
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b. How can this information be used to decide which plan to choose?
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5. a. Explain why the relationship between the cost and the number of
‘T-shirts for each company is linear.
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b. In each equation, what is the pattern of change between the two
variables? That is, by how much does C change for every 1 unit that
nincreases?
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c. How is this situation similar to the previous two Problems?
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@ The following table represents the costs from another company, The Big T.

T-Shirt Costs
34
4.5
46.5
54
59

3lo wlw o

1. Compare the costs for this company to the costs for the two
companies in Question A.
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2. Is the relationship between the two variables in this plan linear? If so,
what is the pattern of change between the two variables?
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3. a. Would the point (20, 84) lie on the graph of this cost plan? Explain.
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b. What information about the number of T-shirts and cost do the
coordinates of the point (20, 84) represent?
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c. What equation relates Cand n?




image45.png
d. Would (20, 80) be a solution of the equation? Would (14, 69) be a
solution? Explain.
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Look again at Alana's pledge plan from Problem 1.3. Suppose A represents
the amount raised in dollars and d represents the distance walked in
kilometers. You can express this plan with the equation A =5 + 0.5d.

Alana’s Pledge Plan

$12

Dollars Earned

$0

0 14
Kilometers Walked

« Explain why the point (14, 12) is on the graph of Alana's pledge plan.
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« Write a question you could answer by locating this point.
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« How can you use the equation for Alana’s pledge plan to check the
answer to the question you made up?
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+ How can you use a graph to find the number of kilometers that Alana
walks if a sponsor donates $17? How could you use an equation to
answer this question?
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In this Problem, you will investigate similar questions relating to pledge
plans for a walkathon.
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Consider the following pledge plans. In each equation, y is the amount pledged
in dollars by each sponsor, and x is the distance walked in kilometers.
Plan 1 Plan2 Plan3

y=5x-3 —x+6 y=2
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© For each pledge plan:

1. What information does the equation give about the pledge plan? Does
the plan make sense?
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2. Make a table of values of x from —5 to 5.
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3. Sketch a graph of the relationship. What part of each graph is relevant
to the situation?
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. Do the y-values increase, decrease, or stay the same as the x-values
increase? Explain how you can find the answer using a table, a graph,
or an equation.
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@ 1. Which graph from Question A, part (3) contains the point (2, 4)?
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2. How do the coordinates (2, 4) relate to the equation of the line? To the
corresponding table of data?
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3. Write a question you could answer by locating this point.
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@ 1. Which relationship has a graph you can use to find the value of x that
makes 8 = 5x — 3 a true statement?
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2. How does finding the value of xin 8 = 5x — 3 help you find the
coordinates for a point on the graph of the relationship?
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@ The following three points all lie on the graph of the same plan:
(-7,13) (12, m) (m,—4)

1. Two of the points have a missing coordinate. Find the missing
coordinate. Explain how you found it.
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2. Write a question you could answer by finding the missing coordinate.




image1.jpeg




image64.png
@ 1. Describe how a point on a graph is related to a table and an equation
that represent the same relationship.
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2. How can you use a table, a graph, or an equation that represents the
relationship y = 5x — 3 to

a. find the value of y when x = 72
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b. find the value of xwhen y = 237
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Common Core State Standards

7.RPA.2b Identify the constant of proportionality (unit rate) in tables, graphs, equations,
diagrams, and verbal descriptions of proportional relationships.

7.RPA.2¢ Represent proportional relationships by equations.

7.EE.B.3 Solve multi-step real-ife and mathematical problems posed with positive and
negative rational numbers in any form (whole numbers, fractions, and decimals), using
tools strategically. Apply properties of operations to calculate with numbers in any form;
convert between forms as appropriate; and assess the reasonableness of answers using
mental computation and estimation strategies.

7.EE.B.4 Use variables to represent quanti in a real-world or mathematical problem,
and construct simple equations and inequalities to solve problems by reasoning about the
quantities.

Also 7.RPA.2d, 7.EE.B.4a





image3.png
Exploring Linear
Relationships
With Graphs and
Tables




