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33 Making Inferences Based on Samples

PAGES 261 AND 262

Objective
To review making inferences about a population based
on sample data

@ Introduction

Remind students that the purpose of sampling is to
provide insight into a population. Discuss inferences
as predictions based on data. Work through the
example on the page to demonstrate how to use a
proportion consisting of a ratio for the sample and a
second ratio for the population to find a missing value
that represents the prediction. Stress that the greater
the number of samples, the more reasonable the
prediction is likely to be.

Think About It V@
Students should recall an instance i
conducted a survey or poll, for exa ,
survey of their breakfast or pastiphe preferences.
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@ Introduction

and the ather the population. Let x régse
which is the number of students who plan e
entire population of students

students planning to go 1o college —
fotal students =+ A0

Solve the rtion for x: (30)(x) = (18){40)
30x = 7,20
x=2
S0, given that 18 students in a of 30 plan to gb to college, you can

ict that from the population of 400 students, 240 of them plan to go to
colle

To gauge thinvariation
same size. For dgample, sup]
the school cafetela. You survey

redictions, you can genérate multiple samples of the
you want to dgfermine students' favorite lunches in
different groups of 25 random students.

pample | Chicken Strips | Pizza Sticks | Turkey Wrap
| 1 8 12 []
J ] 14 [ 2

popular school lunch is chicken strips. To be sure that your predictions are
ieNyou can generate additional samples.
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(R I
| A proportion is an |
I equation that says |
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Think About It -;3

ap/you think of time in your life when you conducted a survey or a poll? What
were you studying?

E] ,ﬂ Focused Instruction

ly it and the

When sample data is given as a p
to find the prediction.

» On a school baseball team, 30% of the players have a batting average over
0.325. Given this information, out of 200 players in a countywide baseball
league, how many are expected to bat over 0.3257

What is the population for this situation?
a baseball league of 200 players

What & the size of the sample? __30% of players on a team
‘What is being predicted in this problem?
number of players in a league will bat over 0.325

How do you find a percent of a number?
Mu]tip[v the number by the percent as a decimal.

What is 30% as a decimal? __0.30

‘Write and solve an equation to find the prediction.
0.30 X 200 = 60

— | by the equivalent
Haw many players in the league are expected to bat over 0.3257
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o= mm—————n
| Tofind a percent of
| & number, multiply

| decimal. So, 30% of x

| i
60 subelyime s
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é : ) Focu sed Instruction

Read carefully to be sure you are answering the question that is asked.

» A survey of families who took a summer vacation found that i of them traveled
by car. If 10,860 families in one city take a summer vacation, how many would
be expected to not travel by car?

‘What question is being studied?
how many families would not travel by car on their summer vacation

What & the population? __10,680 families

Does the information about the sample tell you the fraction that traveled by car
or that did not travel by car?

the fraction that traveled by car

thl describes the part of th le that did not travel (| ]
at fraction descril part of the sample that did not travel by car? (i

1
3 | describesthe |
Write this fraction as a decimal. ___0.25 : tatal number of :
| familiesinthe |
Calculate the number of families in the population that did not travel by | population is %. 1
car. Show your work. TEamaeygll )
(0.25)(10,8660) = 2,715
About __ 2,715 families would be expected to not travel by car.
You can g ples for P in order to refine CERERER
predictions. Work with a partner to answer these questions. | Divide the total :
| number of words |
» Generate three samples of data to estimate the average sentence length I by the number of |
in a nonfiction book or a navel. How do the samples compare? p EEE find
Lthe average.

Select a book. What isitstite? — Te==————=
Answers will vary.

Collect sample 1. Open the book and point to a paragraph at random. Count the
number of words in the paragraph. Count the number of sentences. Calculate
the average number of words per sentence. Record your data in the table on the
next page.

Repeat on two different pages for samples 2 and 3. .
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Number of Werds Number of semenu;/{' Average
Words/Sentence
T T
Samgple 1 Data for the table will yary; check
Sample 2 that averages of words/sentence ~

Were the averages all the same? No. They varied.

S have be7n correctl, canLIJIated. x

Explain how your inference about the average sentence length in the Degk
depends on the sample you analyze. 7

| would infer that the average sentence length is longer 0
shorter depending on tlﬁm \/

How could you determine thesyerage sentence | the book using all
three of your samples?
Add the sample averages\and divide byN3.

/
/

Connections to Standards for
Mathematical Practice
Make sense of problems and persevere in

solving them.
Reason abstractly and quantitatively.

e Construct viable arguments and critique
the reasoning of others.

e Model with mathematics.
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@ Guided Practice

Students should complete the Guided Practice section
on their own. Offer assistance as needed, pointing out
the reminder and hint boxes along the right side of
the page.

'124 Guided Practice

Part B The car lot gets in 60 ridse
hew many of them should seligithi

30 cars

Answer

many of them : Setupa

I join to people
wiho visit.

| sapfple1 [ sample2
| Average wpole weight | 74 cunces | 4.2 ounces
ce coubd you make both samples?

ig both samples, you would expect an apple to weigh
(7.5 + 4.2)/2 = 5.85, or about 6 ounces.

Independent Practice
Answer Rationales

UNIT 6 Statistics and Probability 265
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1 The proportion that represents the situati
0 _ Whlch simplifies to the equatioh.n =

100 275'

'_‘4' Independent Practice

e the following problems.

are expeCted to passl mU|t|p|y te tOtaI number O 1 Out of 275 firefighter candidates that take the physical exam, 60% are DOK 2
Candldates by 06’ the dec'ma form Of 6 [o) : — :xpe‘::ﬂ to pass. Based on these predictions, how manycanmdaleswil\;laE?SE7 SP 2
165 candidates. Choice C is . i s o o
incorrect because it shows 275 divic . i Q© s
B is incorrect because it results from s ' : oo
from 1.0 and uses the difference O 4 to multinly. 2 The table lists data collected from two random samples of DOK 3
100 moviegoers about their movie preferences.
Choice D is incorrect be ~ i MGSE7.SP.2
Sample Drama Action Comedy Horror
from 275 to get 215 1 ® I o s | w
2 Both Samp|e5 show s Make two inferences based on the data Answers will vary.

values, drama is 16.5%: i , e i f 1 Most moviegoers prefer action movies.
9%, and horror is 15.5%:
that action movies are the

2 Action movies were more popular than drama,

comedy, and horror movies combined.

movies are
\ i 3 R hers estimate that 15 out of 25 cust atast ki
more po : pi?f:racse‘:[:\-iﬁ ;n:red-t card.::thesz;fewhas gﬁzmgner::of‘nz:::hw DOK 2
many credit card charges can be expected? Show your work. MGSE7. SP. 2
3 Setup
estimates of i cards —5 and s (OIS

1 25[

Answer __ 360 charges

9,000; x = . natlvely rewrite —5 as 266  UNIT 6 Statistics and Probability
0.6 and multiply: x =-0-€ ) = 360 customers.
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£4) Ind ependent Practice

4 A shipment of 12 boxes of 50 magazines each arrives at a newsstand. Vijay DO K 3
opens up several boxes and books at the top 5 magazines for damagcd COVERS.

MGSE7.SP.2

Part A Will this give Vijay a reliable way to predict the total number of
damaged magazines in the entire shipment? Why or why not?

No, because looking at just the top of the stack, he might miss

damaged magazines that are somewhere else in the stack.

Part B Suppose the chance of a cover being damaged is 3%. How many
magazines in the shipment could Vijay expect to have damaged
covers? Show your work,

0.03(12)(50) = 0.03(600) = 18

Answer 18 magazines

roportion and solve for x:
=339 _ 132 students.

5 In asample of 25 students at a music school, 11 students play more than one
instrument. There are 300 total students at the music school. Based on the DO K 2
sample, how many students would probably play more than ane instrument?

MGSE7.SP.2

Answer 132 students

30 1050
= 630 students. Ch0|ce Cis

6 Sophie surveyed 30 random students in her school. Of these, 18 said they DO
enjoy watching soccer. A total of 1,050 students are in the school. How many

students would be expected to enjoy soccer? M G S E 7. : 2
A 12 . Choice A is incorrect; it uses the difference
é;g: bet een 18 and 30, expressed as the decimal 0.12,

the total number of students in the
ice B is incorrect; it adds 18 to 30

D 735
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expresses the difference as a decimal, 0.70, which
[tiplies the total number of students in the school.
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Extension Activity

Divide the class into two groups for two samples.
Ask each student to count the letters in his or her
first and last names. Draw a chart like the following
for each group and have students record their
numbers in the appropriate cells.

Less than 5t09 More than
5 letters letters 9 letters
First name | 3, 4, 4, 4 5, 5,6,8,9 (10,10, 12
Last name | 2, 3, 4 5779 10, 12, 12,
15, 18

Then have students draw inferences from the two
samples and find a percent for each category. Then
give them the number of students in seventh grade
and in their school, and ask them to predict the
number of students with names of various lengths.
Save the data for use with later extension activities.
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