
CC Investigation 5: Variability
DOMAIN: Statistics and Probability

You can collect data from a random sample of a given population and use
that data to make inferences about the population as a whole. Inferences
will be valid only if the sample is representative of the population.

A sample is representative if every member of the population has an equal
chance of being included in the sample. Random sampling is the best way to
produce a representative sample that will support valid inferences.

A. The owners of the Casual Café and the Bountiful Bistro want to know
more about the types of customers that dine at their restaurants. They
each conduct a survey to find their customers’ ages and the price they
would expect to pay for an entrée.

1. Suppose the owners took their samples by surveying the first fifteen
women dressed in business attire. Do you think this sample is
representative of the population? Explain.

2. Suppose the owners took their samples by surveying every fifth
customer at lunch. Do you think this sample is representative of the
population? Explain.

3. Describe a survey method that would give the restaurant owners a
representative sample of the population. Explain how you decided
on your method.

B. The table shows age data the owners gathered from a representative
sample at each restaurant.

1. What is the mean age for each restaurant’s customers? What 
do the mean ages tell you about the customers that each 
restaurant attracts?

2. The owners are deciding how to advertise their restaurants. They
want to advertise to the group of customers that they expect will
want to dine with them. Give some recommendations to each owner
about how and where they should advertise.
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Problem 5.1

Casual Café 34 41 45 67 23 19 45 34 32 35 34 56 63 23 25

Bountiful Bistro 29 17 23 18 14 28 21 24
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C. Diners at Casual Café can make their own sandwiches
starting with 1 of 6 fillings.

1. If the sandwiches are randomly chosen, how many
turkey sandwiches do you expect there will be in the
next 10 sandwich orders? Explain how you found 
your answer.

2. Do an experiment to test your conclusion. Toss a number
cube 10 times and record the outcomes in a table. Did
the number of times you tossed a 3 match your
prediction for the number of turkey sandwiches
ordered? Explain why or why not.

3. How many turkey sandwiches would you expect out of
the next 50 random sandwich orders? Do another experiment to
test this conclusion. Toss a number cube 50 times and record the
outcomes in a table.

4. Repeat the experiment for another 50 tosses. Record the outcomes
in a separate table.

5. Were the experiments’ outcomes closer to your predictions for
10 orders or for 50 orders? Explain why that might be so.
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Make-Your-Own
Sandwiches

1. Roast beef

2. Ham

3. Turkey

4. Grouper

5. Veggie

6. Hummus
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You can use measures of variability, measures of center, and shape to
compare the data displayed in two related graphs.

Tim is on the wait staff at the Casual Café, and Dan is on the wait staff at
Bountiful Bistro. The box plots below display the amounts they earned in
tips on weekends during the past six months.

A. What is the range and interquartile range of the data displayed in 
each box plot?

B. Use the ranges and interquartile ranges of Tim’s and Dan’s tips.
Compare how their tips vary.

C. Are either of the box plots symmetric?

D. Compare how the amounts of Tim’s and Dan’s tips are distributed.

E. Which, if any, of the box plots shows clusters of data?

F. Use the evidence of clusters or no clusters to compare Tim’s and 
Dan’s tips.

G. Overall, who do you think earns more tip money? Explain.
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Tim’s Earnings (in dollars)

504030 60 70 80 90 100 110 120

504030 60 70 80 90 100 110 120

Dan’s Earnings (in dollars)

Problem 5.2
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You can use measures of variability, such as interquartile range and mean
absolute deviation, to make sense of data sets, both numerically and visually.

A. The box plot compares the dinner ticket amounts for the two restaurants.

1. Compare the distributions of the data shown in the box plot. What
conclusions can you draw about the cost of dinner?

2. a. Find the median value and the interquartile range for 
each restaurant.

b. What is the difference in the medians?

3. Do the results you found support the conclusions you made about
the data? Explain why or why not.

B. The dot plots show the lengths of time, to the nearest 10 minutes, some
diners spent at dinner at each restaurant.

1. What comparisons can you draw from looking at the plots about the
time diners spend having dinner at the restaurants?

2. What is the difference in the median value for each set of data?

3. For which set of data would you expect a greater interquartile
range? Explain your answer.
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Bountiful Bistro

Time at Dinner (in min)

302010 40 50 60 70 80 90

Casual Café

Time at Dinner (in min)

302010 40 50 60 70 80 90

Problem 5.3

Total Per-Diner Dinner Ticket

Re
st

au
ra

nt

1050 15 20 25 30 35 40

Bountiful Bistro

Casual Café

Dinner Ticket (in dollars)
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Exercises
For Exercises 1–4, tell whether the sample is representative of 
the population.

1. You want to know what type of music students at your school like best.
You ask a group of your friends which music they like best.

2. You want to know which type of food students at your school like best.
You ask every 20th student in your school yearbook.

3. You want to know how many hours students at your school spend on
the computer each day. You ask students from different grades as they
leave school.

4. You want to know how many hours students at your school exercise
each week. You ask the members of the soccer team how often they
exercise each week.

5. Suppose you are taking a poll of students in your grade to see whom
they are going to select in the election for president of your class.
Describe one way you could find a sample that is representative of
the population.

6. A student is trying to determine the average length of a song in her
large music library. She randomly selects 20 songs and finds that the
mean length is 4 minutes 9 seconds. Then, she randomly selects
another 20 songs and finds that the mean length is 3 minutes
52 seconds. What would you expect the mean length of a third 
set of 20 songs would be? Why?
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For Exercises 7–11, use the data displayed in the box plots below.

7. Find the following for each set of data.

a. median

b. range

c. interquartile range

8. Use the medians of the data to compare the amounts spent by 
customers at each restaurant.

9. Use the ranges and interquartile ranges of the data to compare 
how the amounts spent by customers at each restaurant vary.

10. Use the symmetry or lack of symmetry in each box plot. Compare how
the amounts spent by customers at each restaurant are distributed.

11. Use the evidence of clusters or no clusters to compare the amounts
spent by customers at each restaurant.

For Exercises 12–14, use the information about the numbers of cats and
dogs that were adopted at a local shelter each month last year.

12. What is the mean number of cats adopted each month?

13. What is the mean number of dogs adopted each month?

14. A worker knows that either 20 cats or 20 dogs were adopted one
month recently. Based on your answers to Exercises 12 and 13, do you
think it was 20 cats or 20 dogs? Explain.
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Cats 12 13 16 18 21 15 14 13 15 22 19 26

Dogs 25 30 38 29 27 40 33 26 32 34 41 29

Amount Spent by Each Customer (in dollars),
Casual Café

105 15 20 25 30

Amount Spent by Each Customer (in dollars),
Bountiful Bistro

105 15 20 25 30
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For Exercises 15–18, use the data displayed in the bar graphs below.

15. Compare the numbers of days the restaurants are open.
Explain how the graphs show this.

16. Multiple Choice Which statement is true about the mean numbers of
customers during days that each restaurant is open?

A. The mean number of daily customers at Bountiful Bistro is about 
20 more than at the Casual Café.

B. The mean number of daily customers at Bountiful Bistro is about 
10 more than at the Casual Café.

C. The mean number of daily customers at the restaurants is about 
the same.

D. The mean number of daily customers at Bountiful Bistro is about 
10 less than at the Casual Café.

17. Use any peaks in the data to compare the numbers of customers 
at the restaurants.

18. Use any symmetry or lack of symmetry to compare the distribution 
of data for the restaurants.

For Exercises 19–20, determine which two sets of data will overlap
more—Sets A and B or Sets A and C.

19. Set A has a mean of 12 and a mean absolute deviation of 5.1.
Set B has a mean of 23 and a mean absolute deviation of 4.9.
Set C has a mean of 10 and a mean absolute deviation of 4.8.

20. Set A has a mean of 104 and a mean absolute deviation of 19.6.
Set B has a mean of 84 and a mean absolute deviation of 25.
Set C has a mean of 180 and a mean absolute deviation of 20.
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For Exercises 21–23, use the information given about class test scores
shown in this box plot.

21. What conclusions can you draw from looking at the plot about how
effective the math exam review class was?

22. What is the difference in the medians between the sets of data?

23. The mean absolute deviation for both groups of students is 6.2.
Compare that value to the difference in medians. What does that tell
you about the data?

For Exercises 24–28, use the information given about the points that two
basketball players scored in each of the games they played in this year.

24. Find the mean number of points scored for each player. Find the
difference in the means.

25. Find and compare the mean absolute deviation for each player.

26. How many times greater is the difference in the means than the mean
absolute deviation for each player?

27. Would you expect there to be a lot of overlap in dot plots of the data?
Why or why not?

28. Suppose the mean number of points scored for Player B were 25
points, and the variability stays the same. Would you expect there to be
a lot of overlap in a dot plot of the data? Why or why not?

29. Your mean quiz score is 15 points higher than your friend’s mean quiz
score, which is 3 times the mean absolute deviation of both of your
scores. Do you think there will be a lot of overlap if you make a double
histogram of the data? Explain.
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Math Exam Grade
A
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706560 75 80 85 90 95 100

Review Class

No Review

Grade (as percent)

Player A 30 26 21 28 24 28 25 26 30 22

Player B 16 18 15 18 22 14 16 23 18 20
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