Samples and Variation

Examples of Tasks from ©2009 Course 3, Unit 4
Getting Started
The tasks below 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
student understanding and independence. A list of questions to use as you work together, prepared in
English and Spanish, is available. Encourage students to refer to their class notes and Math Toolkit entries
for assistance.
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 (2nd edition) might help you follow the conceptual
development of the ideas you see in these examples.
Main Mathematical Goals for Unit 4
Upon completion of this unit, students should be able to:
•

understand the standard deviation as a measure of variability and the normal distribution as a
model of variability.

•

use the number of standard deviations from the mean (standardized value) as a measure of
position.

•

construct binomial distributions and determine the probability of events in binomial situations.

•

use a random sample to decide whether a given proportion p is plausible as the proportion of
successes in the population from which the sample came.

•

construct and interpret control charts.

•

understand the Central Limit Theorem and how it is applied to statistical process control.

What Solutions are Available?
Lesson 1: Investigation 1—Applications Task 2 (p. 248), Connections Task 9 (p.253),
Review Task 26 (p.258)
Investigation 2—Applications Task 5 (p.251), Connections Task 12 (p.254)
Investigation 3—Applications Task 6 (p.252), Connections Task 14 (p.254),
Reflections Task 19 (p.255), Extensions Task 22 (p.256)
Lesson 2: Investigation 1—Applications Task 1 (p.271), Connections Task 9 (p.275),
Review Task 23 (p.281)
Investigation 2—Applications Task 6 (p.274), Reflections Task 13 (p.278)
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Lesson 3: Investigation 1—Applications Task 2 (p.304), Connections Task 9 (p.307)
Investigation 2—Applications Task 5 (p.305), Applications Task 6 (p.305),
Extensions Task 21 (p.311)
Investigation 3—Applications Task 8 (p.306), Connections Task 13 (p.309),
Extensions Task 23 (p.312)

Selected Homework Tasks and Expected Solutions
(These solutions are for tasks in the 2nd edition book—2009 copyright.
For homework tasks in books with earlier copyright dates, see Helping with Homework.)

Lesson 1, Investigation 1, Applications Task 2 (p. 248)
a. The mean is given as 11.8 seconds. (You can find the median from the table in the book since the data
is listed from smallest to largest, just find the middle value of the data set and compare it to the mean.)
b. The standard deviation is about 3.32 seconds. (See the explanation on page 240 of the textbook.)
c, e. To be completed by the student.
d. Hint: Do not use the percentages located on page 240, but actually calculate the percentages from the
given data on page 249.

Lesson 1, Investigation 1, Connections Task 9 (p. 253)
Since the scales on the horizontal axes are the same for all the graphs, look at the spread of each of the
graphs. The spread of the second graph looks to be half of the spread of the first, so the standard deviation
for Figure B is also approximately half of the first, so it is equal to 1. For Figure C, use the same procedure.

Lesson 1, Investigation 1, Review Task 26 (p. 258)
a.

[– 163 , ∞)

b–e. To be completed by the student.

Lesson 1, Investigation 2, Applications Task 5 (p. 251)
a. To find the number of standard deviations the 34-year-old woman is away from the mean, take her
time (240.25) and subtract the mean (225.31), then divide by the standard deviation (26.64). The
34-year-old woman’s time is approximately 0.56 standard deviations above the mean time for her
division. (Now find how many standard deviations above the mean the 57-year-old woman was above
the mean and make your comparison.)
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b. The time of x minutes is x–225.31 standard deviations from the mean.
26.64

c. To be completed by the student.

Lesson 1, Investigation 2, Connections Task 12 (p. 254)
In Course 1 Unit 2, students learned about the rules for transforming data. Students should have completed
just-in-time Review Task44 on page227 prior to doing this lesson.
a. The new mean of the standardized values would be equal to the old mean minus 100 and then divided
by 15, or 100–100 = 0.
15

b. To be completed by the student.

Lesson 1, Investigation 3, Applications Task 6 (p. 252)
a. The sketch should look like the one below. (From the mean (μ = 266 days) add and subtract the
standard deviation (σ = 16) three times to find the values to label the horizontal axis.)

b. 250 days is one standard deviation below the mean, so about 16% of the pregnancies last less than
250 days. (If you use the table on page 245, you will get 15.87%)
c, d. To be completed by the student.
e. Hint: How do the mean and median compare in a normal distribution?
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Lesson 1, Investigation 3, Connections Task 14 (p. 254)
a. Hint: Try organizing the work in a table like the one below to help with the computation. Since the
calculations for columns 4 and 5 require technology, some students may choose to use calculator lists
or a spreadsheet for this task.

b. To be completed by the student.

Lesson 1, Investigation 3, Reflections Task 19 (p. 255)
a. This often means that the number of As is the same as the number of Fs. Similarly, the number of Bs
is the same as the number of Ds. There would be more Cs than any other grade and fewer As and Fs.
b. A teacher could give the 68% of the students whose scores fell within one standard deviation of the
mean a C. (The remainder of the solution is to be completed by the student.)
c. To be completed by the student.

Lesson 1, Investigation 3, Extensions Task 22 (p. 256)
a, c. To be completed by the student
b. Using the parameter sliders while graphing in CPMP-Tools will help you visualize what will happen
if you increase the mean or the standard deviation. The screen below will show you the command.
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Lesson 2, Investigation 1, Applications Task 1 (p. 271)
a. Yes, because both np = 200(0.20) = 40 and n(1 – p) = 200(0.80) = 160 are 10 or more.
(See Problem 6 on page 263.)
b. μ = 40; σ ≈ 5.66
c, e, f. To be completed by the student.
d. z = 45–40 ≈ 0.88. Using the table on page 245, the probability is about 1 – 0.8159 = 0.1841.
5.66

Lesson 2, Investigation 1, Connections Task 9 (p. 275)
a. When p = 1, the standard deviation should be 0. (Use the formula to verify it.)
b, c. To be completed by the student.
d. Students may notice from recalling distributions they have seen that the variability is the largest for
p = 0.5. From the formula, the largest value of p(1 – p) occurs when p = 0.5. This can be proved by
considering the graph of y = p(1 – p) = p – p2. (The explanation is left for the student to provide.)

Lesson 2, Investigation 1, Review Task 23 (p. 281)
a. Since each time you spin the spinner they are independent events, you can multiply the probabilities
to get the probability that both spins land on yellow. Thus, P(2 yellow) = 1 .
16

b, c. To be completed by the student.

Lesson 2, Investigation 2, Applications Task 6 (p. 274)
Hint: To find a conclusion, you need to follow the five steps described on page 268 in Problem 5.
1. State the value of p: In this problem, you are tossing a coin and the probability of success is 0.5.
2. Check for normality and compute the mean and standard deviation: Hint: The mean of a
binomial distribution is the same as the expected value n • p. To find the standard deviation, use the
formula on page 263.
3. Take a random sample: This has been done; the problem states you got 71 heads.
4. Determine how many standard deviations the result from the sample is from the mean: Since
z=

x– μ
≈ –0.653, the result of 71 is approximately 0.653 standard deviations below the mean.
σ

5. State your conclusion: To be completed by the student.

© 2010 Core-Plus Mathematics Project. All rights reserved.

5

Samples and Variation

Lesson 2, Investigation 2, Reflections Task 13 (p. 278)
a. If you double the sample size n, the mean np becomes 2np. So, the mean doubles. The formula for the
standard deviation is np(1– p) . When n is doubled, this becomes (2n)p(1– p) = 2 np(1– p) =
2 σ. The new standard deviation is 2 times the original one.
b, c. To be completed by the student.

Lesson 3, Investigation 1, Applications Task 2 (p. 304)
a, c. To be completed by the student.
b. Since 95% of the nails will have lengths from 1.94 inches to 2.06 inches, 5% of them will be either
longer than 2.06 inches or shorter than 1.94 inches. Since the distribution should be symmetric, 2.5%
will be longer than 2.06 inches and 2.5% will be shorter than 1.94 inches.
d. Hint: It might be helpful to make the chart. The data is available in CPMP-Tools. You can find it
under Course 3 > Statistics > Control Chart. Then choose Manufactured Nails from the available Unit
4 data sets.

Lesson 3, Investigation 1, Connections Task 9 (p. 307)
a, c. To be completed by the student.
b. Responses may vary, but should be supported by a probability statement. For example, if you set the
mean at 16.4 ounces, only 2.5% of the customers will get less than one pound. But half of the
customers will get more than 0.4 ounces extra, and that is costly to the cereal company.
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Lesson 3, Investigation 2, Applications Task 5 (p. 305)
a. 0.025
b, d–f. To be completed by the student.
c. •

(0.025)(0.025)(0.025) ≈ 0.000016

•

(0.975)(0.025)(0.025) ≈ 0.000609

•

(0.025)(0.975)(0.025) ≈ 0.000609

•

(0.025)(0.025)(0.975) ≈ 0.000609

Yes, these four events are mutually exclusive. If one of them happens, none of the other three
can happen.
g. 2(0.001843) ≈ 0.0037. This number should be placed with Test 5 on the table from page 295.

Lesson 3, Investigation 2, Applications Task 6 (p. 305)
Hint: Test 6 says you need four out of five observations in a row on one-half of the chart and in Zone B or
beyond. There are six possibilities listed below on each half of the chart.
•

All 5 are in Zone B and beyond (B-B-B-B-B).

•

Four of the observations are in Zone B or beyond and 1 is not. (This can happen in 5 ways.
List them.)
Find the probability of each of the possibilities you listed and since they are mutually exclusive, it
is appropriate to add them together. This sum is the probability that it happens on the top half (or
bottom half) of the chart.

Lesson 3, Investigation 2, Extensions Task 21 (p. 311)
a, b, e–g. To be completed by the student.
c. The values should be the same. 4! = 24 and 3! = 6.
d. 6! = 720
h. The probability that the operator will get a false alarm from Test 3 is 0.0028. This result should be
placed with Test 3 on the table from page 295.

Lesson 3, Investigation 3, Applications Task 8 (p. 306)
a, b. To be completed by the student.
c. The shape is more approximately normal, the mean is still at about 46.7, and the standard deviation is
about half as large (in fact, going from about 5.5 to about 2.4).
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Lesson 3, Investigation 3, Connections Task 13 (p. 309)
a, b. To be completed by the student.
c. Using the guideline that both np and n(1 – p) have to be at least 10, you need to solve the following
system of inequalities. n(0.9) ≥ 10 and n(1 – 0.9) ≥ 10 to determine the sample size that will give an
approximately normal distribution of sample means.

Lesson 3, Investigation 3, Extensions Task 23 (p. 312)
a, b. To be completed by the student.
c. There are 5! = 120, orderings of the digits 1 through 5. Making a list of all orderings is not difficult,
but time consuming. Here is the list.

Now you can count those orderings where the digits alternate larger, smaller, larger, smaller, larger or
smaller, larger, smaller, larger, smaller.
d. Estimates will vary, however, the theoretical probability is 398,721,962 .
14!
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Lesson 3, Investigation 3, Review Task 29 (p. 314)
There are a variety of methods to find the answers below. Students should show their work. Students may
need to check their notes on the properties of parallelograms to complete this task.
a. D(10, 5)
b. m∠A = m∠C ≈ 30.5˚
m∠B = m∠D ≈ 149.5˚
c. AE ≈ 8.75

© 2010 Core-Plus Mathematics Project. All rights reserved.

9

