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Examples of Tasks from Course 1, Unit 1

What Solutions are Available?
Lesson 2: page 25, Modeling Task 3; page 42, Modeling Task 5; page 43, Organizing Task 1; page 43, Organizing Task 3;

page 44, Reflecting Task 2

Lesson 3: page 58, Modeling Task 4; page 61, Organizing Task 4; page 68, Modeling Task 2; page 69, Modeling Task 3

Lesson 4: page 89, Organizing Task 1

These tasks are selected with the intent of presenting key ideas and skills. Not every answer is complete, so that teachers can still
assign these questions and expect students to finish the tasks. If you are working with your student on homework, please use these
solutions with the intention of increasing your child’s understanding and independence.

As you read these selected homework tasks and solutions, you will notice that some very sophisticated communication skills are
expected. Students develop these over time. This is the standard for which to strive. See Research on Communication.

The Statistics page or the Scope and Sequence might help you follow the conceptual development of the ideas you see in these
examples.

Main Mathematical Goals for Unit 1
Upon completion of this unit, students should be able to:

• organize single-variable data using appropriate graphical displays (histogram, number line plot, stem-and-leaf plot, box plot)
and interpret any patterns in the real-world context

• summarize data using measures of center (mean, median, mode) and measures of variability (range, interquartile range, mean
absolute deviation, percentiles). Descriptions of distributions of data should include the shape, center, and spread. (Students
should have a copy of “Describing Distributions” Master 9 in their notebooks.)

• make and interpret scatterplots of two-variable data and use the line y = x to compare values of x and y

http://www.wmich.edu/cpmp/parentsupport/r_communication.html
http://www.wmich.edu/cpmp/parentsupport/statistics.html
http://www.wmich.edu/cpmp/parentsupport/scopeandsequence.pdf
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Selected Homework Tasks and Expected Solutions

(These solutions are for problems in the book with 2003 copyright. If a student is using a book with an earlier copyright, you may notice that the problems don’t match exactly,
although the intent of the problems should be the same.)

Lesson 2, page 25, Modeling Task 3
a. The United States Bureau of Labor Statistics collects this information for the U.S. and from

other countries. Most is collected by surveying employers. “Compensation” is used here,
which includes benefits as well as wages, so it would make sense to get the data from
employers rather than employees.

b. In Switzerland in 1999, a production worker cost an average of 40(23.56) or $942.40 per
week, or 52(642.40) = $49,004.80 per year. The worker did not receive this amount,
because the compensation costs include the costs for insurance, vacations, and other
benefits.

c. The histogram shown below was made on a calculator.

The distribution ranges from about $2 to $26 and has a cluster between $2 and $10, and a
larger cluster between $12 and $24. There is a gap at $10–$12, which is significant because
it separates compensation paid in European countries, the United States, Canada, Australia
and Japan, from other countries. The countries in the lower group are located on the Pacific
Rim. (Sometimes a gap is not meaningful, and just occurs because of the choice of interval.)
The distribution is skewed left (pulled out to the left). The center is at $16 or $17. There is
no outlier—an unusually high or low value, located far from the others.

d. U.S. is in the bar between $18 and $20. Compared to other countries, the U.S. is about in the
middle of the top cluster.

It is important, when working with
data, to always ask where the data
came from, and how credible it is.

A hand sketch is a fine alternative.
It is always important to indicate
the scale being used.

At this time students are not

expected to use formal measures of

center and variation.
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e. The following graphs show the same data using different-sized bar widths. The graphs with
a bar width of $5 and $10 obscure the two major clusters. The graph with a bar width of $1
shows additional gaps which are not very meaningful. This illustrates that it is important to
select a bar width that gives a meaningful shape.

Lesson 2, page 42, Modeling Task 5
a. Students are expected to notice that the distribution is skewed left. This causes the mean to

be smaller than the median.

• There are 39 values so the 20th value would be the middle one. So the median is in the
interval 22–24, say approximately 23. The mean is the balance point, about 21. The
median is greater than the mean.

• The median says that about half of the countries have more than 23% of their population
ages 5–14 and half have less.

• The mean says that the average percentage of the population aged 5–14 is about 21% for
these countries. However, the mean is not a good measure. It makes no sense to average
these percentages because the countries all have populations of different sizes.

b. The distribution is skewed right.

• The median is in the interval 1,400–1,500. The mean is about 2,300. The median is less
than the mean.
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• The median says that in half of the states, clothing and accessory stores receive over
$1,400 million per year in sales. For half the states, sales total less than $1,400 million a
year.

• The mean says that the average amount in sales, by state, is $2,300 million per year.
This is strongly influenced by the states at the high end, and is not typical of the states
overall.

c. The distribution is skewed right.

• The median is $100,000. The mean is about $118,000. The median is less than the mean.

• The median says that half of the companies pay more than $100,000 a year and half pay
less.

• The mean says the average amount paid by these companies is $150,000 per year. This
is overly affected by the company that pays $800,000 a year.

d. The distribution is approximately symmetric.

• The estimated mean is 38.2. The estimated median is 38, so the median and mean are
approximately equal.

• The median says that half of the players in the draft jump higher than 38 inches, and half
jump lower.

• The mean says that the average jump by a player in the draft is 38.2 inches.

Lesson 2, page 43, Organizing Task 1

a. The mean of these numbers is 19.5 and the median is 20. For this set of numbers, you could
add any number greater than 36.
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b. To raise the median to 20.5 you need to produce a list with an even number of members,
then the median will be halfway between 20 and 21. Adding any number greater than 21
will achieve this.

c. The mode is currently 21, the most frequently occurring member. To create no unique
mode, you could delete one of the 21s, or create a bimodal set by adding one more of any
other number that already exists.

d. To keep the median as 20, you need to add another 20, so the median will fall between the
two 20s.

e. To achieve a mean of 25, you need to add a number so that the total is 16 • 25 or 400. The
current total is 292. Thus, you need to add 108 to the list.

Lesson 2, page 43, Organizing Task 3
a. Matt’s current total is 165. To have a mean of 85 on 3 tests, he needs a total of 255. So on

his next test Matt must get at least 90.

b. To have a median of 85, Matt needs anything that will place his current 85 in the middle of
the list, so any grade of 85 or above will do.

Lesson 2, page 44, Reflecting Task 2
a. The mode, if it exists, is always one of the values. The mean of a set of whole numbers

could be a fraction, since it is the total divided by the number of values. When there are an
even number of values, the median will lie between the middle two values, and so may not
be equal to either of those values.

b. The mean is most affected by extreme values. When computing the mean, you add up all the
values; if one is extremely high this makes the total extremely high. Meanwhile, even if the
highest value is an outlier, this has no effect on the position of the median, which is still in
the middle. For example, 2, 3, 4, 5, 50 has a median of 4, as does 2, 3, 4, 5, 6.

This is a common question on
standardized tests.
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Lesson 3, page 58, Modeling Task 4
a. By scanning the table, you can see that the state with the largest percentage is Hawaii.

However, Hawaii has a small population so this does not mean that Hawaii has the largest
number of people in these groups. California has the largest number as it has a fairly high
percentage and a much larger population than Hawaii, DC, or New Mexico.

b. If you average all the percentages and get the mean percentage, you will be allowing the
percentages of the small states to be too influential. For example, if there are only 2 states,
A and B, and A has a population of 1,000,000 and a percentage of 50%, while B has a
population of 200,000 and a percentage of 20%, then the actual numbers of people in these
ethnic groups are 500,000 and 40,000, for a total of 540,000 out of 1,200,000, or 45%. But
if you averaged the two percentages, you would get only 35%.

c. For the Bush states, the minimum is 3.8%, the maximum is 44.7%, the median (halfway
between the 15th and 16th Bush state) is halfway between 18.9 and 19.3 or 19.1%, the
lower quartile or 25th percentile is 10.5%, and the upper quartile or 75th percentile is
29.7%. The summary for Gore is minimum 2.3%, 1st quartile 11.5%, median 19.1%, 3rd
quartile 35.3%, maximum 71.4%. (See the box plots at the right.)

d. The Bush states tend to have a smaller percentage of people who are from these ethnic
groups. The minimum, lower quartile, and median values are about the same for the two
groups of states. However, the upper quartile and maximum percentages are larger for the
Gore states. Overall, there is more variation in the Gore states’ percentages. Minority
populations have historically tended to vote Democratic so that may explain why the states
with higher percentages of people from these groups voted in favor of Gore. The Bush state
with the highest percentage (44.7%) was Texas. This is Bush’s home state. The next highest
percentage for Bush is 38.3 which is only slightly higher than the upper quartile of the states
who favored Gore.

e. A back-to-back stem-and-leaf plot or side-by-side histograms could be used to make this

comparison. Both of these may indicate gaps in the data that the box plot misses. The

histograms are at the top of the next page.
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Below is the back-to-back stem-and-leaf plot. The numbers have been rounded to the
nearest whole percent. This plot shows us the gaps. It also shows us that there are more
Bush states than Gore states.

Bush States Gore States

9 9 7 4 4 0 2 2 6 9

9 4 4 4 2 1 0 0 0 0 1 1 3 3 4 6 7

8 8 8 7 2 0 2 0 0 5 9

8 6 4 2 2 2 0 3 2 5 6

5 4

5 0 3

6

7 1 1 | 2 | 5 represents 25.
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Lesson 3, page 61, Organizing Task 4
a. The important clues here are that the sample size is 20, and that the minimum is at 1, the

maximum at about 38, the 10th and 11th values straddle the median of value 27, the 5th and
6th values straddle the lower quartile of 14, and the 15th and 16th values straddle the upper
quartile 34. There should be 10 values (the middle half) between 14 and 34. With that in
mind, many lists of values are possible. For example, 1, 6, 8, 11, 13, 15, 16, 21, 22, 27, 27,
29, 29, 30, 34, 34, 35, 37, 38, 38.

b. Same procedure as in Part a.

Lesson 3, page 68, Modeling Task 2
a. A number line plot or a stem-and-leaf plot would both be appropriate for this small data set.

(Larger data sets are better handled by histograms.)

It is important that students realize
that somewhat different sets of
numbers may have the same box
plot, because a lot of the detail is
missing.
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b. In this case, you could say that D’Lynn’s times range from 5.8 to 6.6, and are symmetrically
distributed. The mean is 6.2 seconds. (When using the mean as the measure of center, you
can use the mean absolute deviation (MAD) to indicate the variability from this mean.)
Shown below are the steps in calculating the MAD.

D’Lynn’s Times |D’Lynn’s Times – Mean for D’Lynn|

5.8 |5.8 – 6.2| = 0.4

6.0 |6.0 – 6.2| = 0.2

6.1 |6.1 – 6.2| = 0.1

6.3 |6.3 – 6.2| = 0.1

6.3 |6.3 – 6.2| = 0.1

6.4 |6.4 – 6.2| = 0.2

6.6 |6.6 – 6.2| = 0.2

To find the MAD for D’Lynn’s times, you average the second column, to get 0.21 seconds.
Students should now find the same summary statistics for Seung and get a mean of
6.1 seconds and MAD of 0.43 seconds. Their mean times are almost the same but D’Lynn’s
times show much less variability.

c. The person to enter depends on whether you favor consistency over the chance of a fast
time. Seung has the fastest times, but is not consistent. D’Lynn is more consistent and so
you could depend on her time being near 6.2 seconds.

Lesson 3, page 69, Modeling Task 3
a. The most appropriate measure to compute is Clinton’s percentile. It will show what

percentage of all presidents were as young or younger. Of the 43 presidents, 4 were younger

or the same age. 4
43

  0.9. Clinton is at the 9th percentile.

A good summary should describe
the shape, center, and spread of the
two distributions.

Standard deviation as a measure of
variability is introduced in
Course 3.
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b. Either a back-to-back stem-and-leaf plot, box plots, or histograms would facilitate
comparisons between the distributions of inauguration ages and death ages. Whether you
use the IQR (the middle 50%) or just visually compare, you can see that there is more
variability in death ages.

c. Students should use their calculators to compute the means and MAD for each distribution.
(See previous example for how to set this up.)

d. The calculations should confirm the visual conclusion about variability.

e. President Clinton is 54.8 – 46
4.8

 or approximately 1.8 MADs below the mean.

Lesson 4, page 89, Organizing Task 1
a. From the scatterplot provided, you can see that 6 cities have temperatures about the same in

January as July. They are represented by points on or close to the y = x line. From the table,
you can identify these as Accra, Bangkok, Bogota, Bombay, Lagos and Manila.

b. Cities below the line have temperatures higher in January than in July. They are all in the
Southern Hemisphere.

c. Point B represents Baghdad, which has a temperature difference of 50˚. The point is 50 units
above the line.

d. The point that is farthest from the line y = x (21, 78) has the greatest change in maximum
temperature. Montreal is farthest from the line. It has a temperature change of 57˚.

e–f. If students have successfully completed Parts a–d, they should be able to use the ideas
developed there to complete Parts e and f.
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