
CC Investigation 1: Graphing Proportions
DOMAIN: Ratios and Proportional Relationships

During the first basketball game of the season, Karl made 3 of his 
5 free-throw attempts. Karl then made 3 of 5 free-throw attempts 
in each of the second game, the third game, the fourth game, and the 
fifth game.

A. Copy and complete the table.

B. For each game, you can write the coordinates of the point 
(free-throw attempts, free throws made).The first point is (5, 3).

1. List the coordinates of the other four points. Graph all five points.

2. What do you notice about these points? If the pattern continues for 
20 games, how many free throws will Karl attempt? How many free 
throws will he make? Explain.

3. What y-value on the graph corresponds to the x-value of 0? Explain
in words what this point represents.

4. What y-value on the graph corresponds to the x-value of 1? What
does this point, (1, r) represent?

5. Connect the points. What is the slope of the line? Explain how you
found the slope.
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Problem 1.1

Game Number

Total Number of
Free-throw Attempts

Total Number of
Free Throws Made

1

5

3

2

10

3 4 5

Karl’s Free Throws
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A rate is a ratio that compares quantities in different units such as miles to

hours. An example of a rate is .

A unit rate is a rate for which one of the numbers being compared is 1 unit.

So, is 140 miles 3.5 hours, or 40 miles per 1 hour.The rate of miles
to hours becomes miles per hour, which is written mi/h. The word “per” can
be replaced with “for one.”

A. On a recent road trip, the team van traveled 640 miles on 19 gallons 
of gasoline.

1. What is the rate of miles to gallons?

2. What is the rate of miles to one gallon?

B. The team wants to sell mini basketballs to raise
money. The table shows different package sizes for
purchasing basketballs.

1. What is the rate of dollars per balls for each
package size?

2. What is the rate of dollars to one ball for each
package size?

C. A 6-pack of basketballs weighs 8 pounds.

1. What is the rate of pounds to balls?

2. What is the rate of pounds to one ball?

D. 1. What information does a unit rate provide?

2. Describe how you can find a unit rate. Use an example to illustrate
your method.

Two quantities are in a proportional relationship if a change in one 
quantity corresponds to a change by the same factor in the other quantity.
The ratios between the quantities do not change when the quantities
themselves change.

1
4

4
 140 miles
3.5 hours

 140 miles
3.5 hours
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  $9.98

$17.98

$39.99 

12

25 

50

Price

Mini Basketballs

Quantity

Problem 1.2
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Karl stays in shape between basketball seasons by jogging. The table shows
his distances and times for one week.

A. Use the information in the table.

1. Describe any pattern you see in how the distances and times 
are related.

2. Find the ratio of miles per hour for each day.

3. What do you notice about the ratios? What does that tell you about
Karl’s jogging?

4. Explain how to use the ratios to find how far Karl can jog in
1.5 hours.

B. Graph the data pairs from the table. Plot distance along the vertical
axis and time along the horizontal axis.

1. Connect the data points and describe the shape the graph takes.
What does this tell you about the relationship between distance 
and time?

2. What value on the horizontal axis corresponds on the graph 
to a vertical value of 1.5? What does this mean in terms of 
Karl’s jogging?

3. a. Where does the line of the graph cross the vertical axis? Write
the data pair represented by that point.

b. Explain what that point means.

C. Karl’s jogging speed in miles per hour is a unit rate, r.

1. Explain how to use the table to find Karl’s jogging speed, r.

2. Look at the point (1, r) on the graph. Does that point lie on the line
you drew to represent Karl’s jogging data?

3. Explain what point (1, r) represents.

4. Suppose Karl begins jogging faster, and jogs 3 miles in 0.5 hour one

day, and 8 miles in hours another day. If these points were

graphed, and a line drawn through them, what y-value would 
correspond to an x-value of 1? What would that point represent?

11
3
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Problem 1.3

Day

Distance (in miles)

Time (in hours)

Karl’s Jogging
Tues.Mon. Wed. Thurs. Sat.

3 5 4.5 12 13.5

0.6 1 0.9 2.4 2.7
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Exercises
1. a. In the first step of a number puzzle, you multiply your starting 

number by 3. If you start with 8, what is the new number after 
Step 1?

b. What are the new numbers after Step 1 for the following starting 
numbers: 2, 4, 5, 6, and 7?

c. Graph the (starting number, Step 1 number) points using the 
numbers from part (b).

d. Step 2 of the puzzle is to take the Step 1 number and multiply that 
number by 3. Copy and complete the table below.

e. Graph the (starting number, Step 2 number) points. What do 
you notice?

f. If the graphs in parts (c) and (e) are drawn using the same scales,
would the graph in part (e) be more steep or less steep than the 
graph in (c)?

For Exercises 2–7, write the comparison as a rate. Then find the unit rate.

2. 759 miles per 22 gallons 3. $3.01 for 1.21 pounds of nectarines  

4. $25.92 for 12 key chains 5. 72 phone calls in 6 hours

6. 2,220 Calories in 6 servings 7. $270 for 144 American Flag patches

8. a. Find the unit price for each size of packaging.

b. Which size offers the best unit price?

c. Find the new unit price for the 8-pack if it goes
on sale for $1.99.

d. What is the least expensive way to buy 24 bottles
of water during the sale period?

$2.19

$3.59

$6.99 

  4

  8 

24

Price

Bottled Water

Quantity
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Starting Number

Step 1 Number

Step 2 Number

5 6 8

24

72

9 10 12 15

Puzzle Numbers
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9. Canned soup is marked at 3 for $3.99.

a. What is the price per can?

b. How many cans of soup can you buy for $1?

c. How many cans of soup can you buy with $22?

10. For a report, Amanda must read 168 pages in 7 days.

a. What are the two unit rates that she might compute?

b. Compute each unit rate and tell what it means.

c. Amanda plans to read the same number of pages each day. How
many pages should Amanda have read by the end of the third day?

d. If she has read 144 pages by day 5, can she expect to finish in 
time? Explain.

For Exercises 11–14, tell whether the table or graph represents a
proportional relationship. Explain how you know.

11. 12.

13. 14.

x

y

1 3 5 7

2 6 10 14

x

y

1 2 3 4

4 8 16 32
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2
4
6
8

10
12
14

4 6 8 10 12

y

x 1

1
2
3
4
5
6
7

2 3 4 5 6 7

y

x
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15. The table shows the numbers of hours Melissa works and the amounts 
that she earns.

a. Write a ratio for each data pair in the table.

b. Is the relationship between time and earnings proportional?
Explain why or why not.

c. Graph the data pairs from the table. Plot time along the horizontal
axis and earnings along the vertical axis.

d. What does the point (0, 0) on the graph represent?

e. Use the graph to determine how much Melissa earns per hour, r.
Explain how you used the graph to find your answer.

f. Give the ordered pair that represents Melissa’s rate per hour.

g. How much does Melissa earn if she works 6 hours?

16. The table shows Rebecca’s jogging times and distances for one week.

a. Describe any pattern you see in how the distances and times 
are related.

b. Find the ratio of miles per hour for each day.

c. What do you notice about the ratios? What does that tell you about
Rebecca’s jogging?

d. Explain whether you can use the ratios to find how far Rebecca can
jog in 1.5 hours.

6 Common Core Additional Investigations

Hours Worked

Earnings (in $)

Melissa’s Earnings
2 4 7 8 10

44 88 154 176 220

Day

Distance (in miles)

Time (in hours)

Rebecca’s Jogging
Tues.Mon. Wed. Thurs. Sat.

2 4 6 3 10

0.3 0.7 1 0.5 2
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