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Lesson 1



Lesson 1: Understanding Proportional 

Relationships
Two Graphs

What do you notice? What do you wonder?



Moving Through Representations

A ladybug and ant move at constant speeds. The diagrams with tick 
marks show their positions at different times.
Each tick mark represents 1 centimeter.



1. Lines u and v also show the positions of the two bugs. Which line 
shows the ladybug’s movement? Which line shows the ant’s 
movement? Explain your reasoning?

1. How long does it take the ladybug to travel 12 cm? The ant?

1. Scale the vertical and horizontal axes by labeling each grid with a 
number. You will need to use the time and distance information 
shown in the tick-mark diagrams.

2. Mark and label the point on line u and the point on line v that 
represent the time and position of each bug after travelling 1 cm.



Moving Twice as Fast

Refer to the tick-mark diagrams and graph in the earlier activity when 
needed.
1. Imagine a bug that is moving twice as fast as the ladybug. One 

each tick-mark diagram, mark the position of this bug.
2. Plot this bug’s positions on the coordinate axes with lines u and v, 

and connect them with a line.
3. Write an equation for each of the three lines.



Lesson 1 Summary



Lesson 2



Lesson 2: Graphs of Proportional 

Relationships

An Unknown Situation

Here is a graph that could represent a variety of different situations.

Write an equation for the graph.



Sketch a new graph of this relationship.

https://access.openupresources.org/curricula/our6-8math/en/supporting-material/7851/index.html


Proportional Relationships

Sort the graphs into groups based on what proportonal relationshiip 
they represent.

Wrte an equation for each different propportional relationship you find.



Lesson 2 Summary



Lesson 3



Lesson 3: Representing Proportional Relationships

Representations of Proportional Relationships

Here are two ways to represent a situation.

Description: Jada and Noah counted the number of steps they took to 
walk a set distance. To walk the same distance,

● Jada took 8 steps
● Noah took 10 steps

Then they found that when Noah took 15 steps, Jada took 12 steps.

Equation:Let x represent the number of steps Jada takes and let y
represent the number of steps Noah takes.

Create a table represents this situation with at least 3 pairs of values.

x y

https://www.geogebra.org/m/gypnrjqx
https://access.openupresources.org/curricula/our6-8math/en/supporting-material/7878/index.html


Graph this relationship and label the axes.

How can you see or calculate the constant of proportionality in each 
representation? What does it mean?

Explain how you can tell that the equation, description, graph, and 
table all represent the same situation.



Here are two ways to represent a situation.

Description: The Origami Club is doing a car wash fundraiser to raise 

money for a trip. They charge the same price for every car. After 11 

cars, they raised a total of $93.50. After 23 cars, they raised a total of 

$195.50.

Table:

Write an equation that represents this situation. (Use c to represent 

number of cars and use m to represent amount raised in dollars.)

Create a graph that represents this situation.

https://access.openupresources.org/curricula/our6-8math/en/supporting-material/7880/index.html


Lesson 3 Summary



Lesson 4



Lesson 4: Comparing Proportional 

Relationships

Comparing Two Different Representations

Elena babysits her neighbor’s children. Her earnings are given by the 
equation y = 8.40x, where x represents the number of hours she 
worked and y represents the amount of money she earned. Jada earns 
$7 per hour mowing her neighbors’ lawns.

a. Who makes more money after working 12 hours? How much more 
do they make?

a. What is the rate of change for each situation and what does it 
mean?

a. How long would it take each person to earn $150? Explain or 
show your reasoning.



Clare and Han have summer jobs stuffing envelopes for two different 
companies.
Clare’s earnings can be seen in the table.

Han earns $15 for every 300 envelopes he finishes.

a. Who would make more money after stuffing 1500 envelopes?

a. How much more money would they make? Explain how you know.

a. Who gets paid more in their job? Explain or show your reasoning.



Tyler plans to start a lemonade stand and is trying to perfect his recipe 
for lemonade. He wants to make sure the recipe doesn’t use too much 
lemonade mix (lemon juice and sugar) but still tastes good.

Lemonade Recipe 1 is given by the equation y = 4x where x
represents the amount of lemonade mix in cups and y represents the 
amount of water in cups.

Lemonade Recipe 2 is given in the table.

a. If Tyler had 16 cups of lemonade mix, how many cups of water 
would he need for each recipe? Explain how you know.

a. What is the rate of change for each situation and what does it 
mean?

a. Tyler has a 5-gallon jug (which holds 80 cups) to sue for his 
lemonade stand and 16 cups of lemonade mix. Which lemonade 
recipe should he use? Explain or show your reasoning.



Lesson 4 Summary



Lesson 5



Lesson 5: Introduction to Linear Relationships

Stacking Cups

We have two stacks of styrofoam cups. One stack has 6 cups, and its 
height is 15 cm. The other one has 12 cups, and its height is 23 cum. 
How many cups are needed for a stack with a height of 50 cm?

https://access.openupresources.org/curricula/our6-8math/en/supporting-material/7837/index.html


Connecting Slope to Rate of Change

Create a graph if you didn’t already.

What are some ways you can tell that the number of cups is not 
proportional to the height of the stack?



What is the slope of the line in your graph? What does the slope mean 
in this situation?

At what point does your line intersect the vertical axis? What do the 
coordinates of this point tell you about he cups?

How much height does each cup after the first add to the stack?



Lesson 5 Summary



Lesson 5 Summary



Lesson 6



Lesson 6: More Linear Relationships

Growing

Look for a growing pattern. Describe the pattern you see.

If your pattern continues growing in the same way, how many tiles oif 
each color will be in the 4th and 5th diagram? The 10th diagram?

How many tiles of each color will be in teh nth diagram? Be prepared 
to explain how your reasoning.



Slopes, Vertical Intercepts, and Graphs

Match each situation to a graph.

Pick one proportional relationship and one non-proportional 
relationship and answer the following questions about them.

a. How can you find the slope from the graph? Explain or show your 
reasoning.

a. Explain what the slope means in the situation.

a. Find the point where the line crosses the vertical axis. What does 
that point tell you about the situation?



Summer Reading

Lin has a summer reading 
assignment. After reading teh first 30 
pages of the book, she plans to read 
40 pages each day until she finishes. 
Lin makes the graphs shwon here to 
track how many total pages she’ll 
read over the next few days.

After day 1, Line reaches page 70, 
which matches t point (1, 70) she 
made on her graph. After day 4, Lin 
reaches page 190, which does not 
match the point (4, 160) she made on 
her graph. Lin is not sure what went 
wrong since she knows she followed 
her reading plan.

Sketch a line showing Lin’s original plan on the axes.

What does the vertical intercept mean in this situation? How do the 
vertical intercepts of the two lines compare?

What does the slope mean in this situation? How do the slopes of the 
two lines compare?



Lesson 6 Summary



Lesson 7



Lesson 7: Representations of Linear Relationships

Which Holds More?

Which glass will hold the most water? The least?

Click the link to watch the demonstration.

https://vimeo.com/230561145


Rising Water Levels

Have you noticed that when you put ice cubes in your drink, the level 
of liquid goes up?

Today, we want to investigate what happens when we drop objects 
into a container with water.

Click on the picture to use the applet.

https://access.openupresources.org/curricula/our6-8math/en/supporting-material/7620/index.html


What is the volume V, in the cylinder after you add:

3 objects?

7 objects?

x objects? Explain your reasoning.

If you wanted to make the water reach the highest mark on the 
cylinder, how many objects would you need?



Lesson 7 Summary



Lesson 8



Lesson 8: Translating to y = mx + b

Lines that Are Translations

The diagram shows several lines. You can ony see part of the lines, 
but they actually continue forever in both directions.

1. Which lines are images of line f under a translation?

1. For each line that is a translations of f, draw an arrow on the grid 
that shows the vertical translation distance.

https://www.geogebra.org/m/cbepaaxx


Increased Savings

Diego earns $10 per hour babysitting. Assume that he has no money 
saved before he starts babysitting and plans to save all of his earnings. 
Graph how much money, y, he has after x hours of babysitting.

Now imagine that Diego started with $30 saved before he starts 
babysitting. On the same set of axes, graph how much money, y, he 
would have after x hours of babysitting.

Compare the second lien with the first line. How much more money 
does Diego have after 1 hour of babysitting? 2 hours? 5 hours? X
hours?

Write an equation for each line.



Lesson 8 Summary
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Lesson 9



Lesson 9: Slopes Don’t Have to be 
Positive

Which One Doesn’t Belong

Which line doesn’t belong?



Stand Clear of the Closing Doors, Please

Someone who wants to ride the bus or subway in a city often uses a 
card like this. The rider pays money which a computer system 
associates with the card. Every time the rider want to ride, they 
swipe the card and the cost of the ride is subtracted in the computer 
system from the balance on the card. Eventually, the amount 
available on the card runs out, and the rider must spend more 
money to increase the amount available on the card. 

Noah put $40 on his fare card. Every time he rides public 
transportation, $2.50 is subtracted from the amount available on his 
card.

How much money, in dolars, is available on his card after he takes
0 rides?
1 ride?
2 rides?
x rides?



Graph the relationship between amount of money on the card and 
number of rides.

How many rides can Noah take before the card runs out of money? 
Where do you see this number of rides on your graph?



Travel Habits in July

Here is a graph that shows the amount on Han’s fare card for every 
day of last July.

Describe what happened with the amount on Han’s fare card in July.

Plot and label 3 different points on the line.

Write an equation that represents the amount on the card in July, y, 
after x days.

What value makes sense for the slope of teh line that represents the 
amounts on Han’s fare card in July?



Lesson 9 Summary



Lesson 9 Summary



Lesson 10



Lesson 10: Calculating Slope

Toward a More General Slope Formula

Plot the points (1, 11) and (8, 2), and draw the line that passes through 
them.

Without calculating, do you expect the slope of the line through (1, 11) 
and (8, 2) to be positive or negative? How can you tell?

Calculate the slope of the line.



Lesson 10 Summary



Lesson 11



Lesson 11: Equations of All Kinds of Lines

Which One Doesn’t Belong

Which one doesn’t belong?



All the Same

Plot at least 10 points whose y-coordinates is -4. What do you notice 
about them?

Which equation makes the most sense to represent all of the points 
with y-coordinate -4?



Plot at least 10 points whose x-coordinate is 3. What do you notice 
about them?

Which equation makes the most sense to represent all of the points 
with x-coordinate 3? Explain how you know.

Graph the equation x = -2.

Graph the equation y = 5.



Lesson 11 Summary



Lesson 12



Lesson 12: Solutions to Linear 

Equations

Apples and Oranges

At the corner produce market, apples cost $1 each and oranges cost 
$2 each.

Find the cost of:

6 apples and 3 oranges

4 apples and 4 oranges

5 apples and 4 oranges

8 apples and 2 oranges



Noah has $10 to spend at the produce market. Can he buy 7 apples 
and 2 oranges? Explain or show your reasoning.

What combinations of apples and oranges can Noah buy if he spends 
all of his $10?

Use two variables to write an equation that represents $10-
combinations of apples and oranges. Be sure to say what each 
variable means.

What are 3 combination of apples and oranges that make your 
equation true? What are three combinations of apples and oranges 
that make it false?



Lesson 12 Summary



Lesson 13



Lesson 12: More Solutions to Linear Equations

True or False: Solutions in the Coordinate Plane

Here are graphs representing three linear relationships. These 
relationships could also be represented with equations.

For each statement below, decide if it is true or false. Explain your 
reasoning.

(4,0) is a solution of the equation for line m.

The coordinates of the point G make both the equations for line m and 
the equation for line n true.



x = 0 is a solution of the equation for line n.

(2, 0) makes both the equation for line m and the equation for line n
true.

There is no solution for the equation for line l that has y = 0.

The coordinates of point H are solutions to the equation for line l.

There are exactly two solutions of the equation for line l.

There is a point whose coordinates make the equations of all three 
lines true.



I’ll Take an X, Please

You will work with a partner. One of you will have 6 cards labeled A 
through F and the other will have 6 cards labeled a through f.

In each pair of cards (for example, Cards A and a), there is an 
equation on one card and a coordinate pair (x, y), that makes the 
equation true on the other card.



Lesson 13 Summary
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