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Community Arts Center Survey
Classroom activity

Check Understanding

1. Dylan told Juan that 60% of their high school’s students attended the football game 
on Friday night. Juan surveyed a random sample of 40 students and found that only 
50% attended the game. Should Juan conclude that Dylan is wrong? Explain.

2. In a random sample of 100 four-year-old children in the United States, 76 were able 
to write their name. Find a 95% confidence interval for the proportion p of four-
year-olds in the United States who can write their name.

3. In a random sample of 20 students at a high school, the mean score on a standardized 
test is 610. Given that the standard deviation of all scores at the school is 120, find a 
99% confidence interval for the mean score μ among all students at the school.

4. The owner of a coffee shop wants to know the mean number of seconds it takes to 
complete a customer’s order. She is aiming for a 90% confidence interval and a margin 
of error of 5 seconds. Based on past experience, the owner estimates the population 
standard deviation to be 20 seconds. What sample size n should she use?

On Your Own

5.  Reason Max predicts that he will win at least 55% of the votes in the race for 
mayor. Max’s pollster surveys a random sample of 400 registered voters and finds  
that only 48% plan to vote for Max. Is Max’s prediction reasonably likely? Is it 
possible that Max could be correct? Explain.

6.   Construct Arguments The margin of error E for the proportion of  
successes in a population may be estimated by    1 ___   √ ― n     , where n is the sample size. 
Explain where this estimate comes from. Assume a 95% confidence interval.

Find the indicated confidence interval for the population proportion p given 
the sample proportion p̂ and sample size n.

7. 90% confidence interval; p ̂   = 0.6 and n = 100

8. 95% confidence interval; p ̂   = 0.35 and n = 400

9. 99% confidence interval; p ̂   = 0.5 and n = 250

A community arts center surveyed a random 
sample of the town’s residents about whether  
they would be interested in seeing a musical  
at the center each month. Use the information  
in the photo for Problems 10 and 11.

10. What is a 95% confidence interval for the 
proportion p of town residents who are 
interested in seeing monthly musicals? What is 
a 99% confidence interval for this proportion?

11. Is it reasonably likely that a majority of the 
town’s residents are interested in seeing monthly 
musicals? Explain.

Of the 160 residents surveyed, 
35% said they would be interested 
in seeing monthly musicals.

10. 95% confidence interval: 
0.28 ≤ p ≤ 0.42; 99% 
confidence interval:  
0.25 ≤ p ≤ 0.45
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See Additional Answers.

0.68 ≤ p ≤ 0.84

0.52 ≤ p ≤ 0.68

0.30 ≤ p ≤ 0.40

0.42 ≤ p ≤ 0.58

541 ≤ μ ≤ 679

n = 43 orders

5, 6. See Additional Answers.

See Additional Answers.
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ONLINE 

Assign the Digital On Your Own for

•  built-in student supports

•  Actionable Item Reports

•  Standards Analysis Reports

Assign the Digital Check 
Understanding to determine
•  success with the learning objective
•  items to review
•  

ONLINE

grouping and di�erentiation resources

Formative Assessment

Use formative assessment to determine if your students are 
successful with this lesson’s learning objective. 

Students who successfully complete the Check Understanding 
can continue to the On Your Own practice. 

For students who miss 1 problem or more, work in a pulled small 
group using the Almost There small-group activity on page 589C.

Differentiate instruction for all students using small-group activities and 
math center activities on page 589C.

3  Check Understanding 4  Differentiation Options

On Your Own
Assignment Guide

The chart below indicates which problems in the On Your 
Own are associated with each task in the Learn Together. 
Assign daily homework for tasks completed.

Learn Together Tasks On Your Own Problems

Task 1, p. 590 Problems 5 and 11

Task 2, p. 591 Problems 7–10 and 23

Task 3, p. 592 Problems 12–15 

Task 4, p. 593 Problems 6, 16–22, and 
24–26 
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Find the Values of   z  c  
1. A random survey of 800 high school students found that 45% of the students spent at 

least 1 hour per weeknight doing homework. The confidence interval for the results was 
0.42 ≤ p ≤ 0.48. What was the associate z-score and confidence level?

2. A random survey of 400 attendees at a football game found that 35% purchased at least 
one hot dog at the game. The confidence interval for the results was 0.31 ≤ p ≤ 0.39. 
What was the associate z-score and confidence level?

3. A random political survey was conducted in city with a population of 350,000 about a 
yes or no vote on an upcoming referendum. The sample size was 4150 and the survey 
had a 2% margin of error. What was the associated z-score used to determine the sample 
size?

4. A random sample was chosen from 10,000 newly manufactured tires to determine the 
rate of defective tires. The sample size was 600 and had a margin of error of 4%. What 
was the associated z-score used to determine the sample size?

LESSON 20.1

Challenge

Algebra 2 189 Challenge

DO NOT EDIT--Changes must be made through "File info" 
CorrectionKey=NL-A

a2_mnledi118527_u09m20l01c.indd   189 5/16/19   9:17 PM

©
 H

o
u

g
h

to
n

 M
if

fl
in

 H
ar

co
u

rt
 P

u
b

lis
h

in
g

 C
o

m
p

an
y

Name LESSON 20.1

Reteach

Confidence Intervals and Margins of Error
You can find confidence intervals for a population proportion based on a sample 
proportion. The level of a confidence interval, such as 95%, tells you the probability that 
the interval includes the true population value of the statistic.

In a random sample of 400 adults in a certain large city, 225 supported expanding park 
land in the city. Find a 90% confidence interval for the proportion p of adults in the city 
who support expanding park land in the city. The city’s total adult population is 250,000.

Complete the solution by providing the missing information.

Identify the 
information.

Sample size: n = 400

Sample proportion: p̂ =    225 _ 400    = 

  z  c   = 

Find the 
endpoints 
of the 
confidence 
interval.

Note that the city has more than 10 times the sample size of adults. Also, np̂ = 225  
and n  (1 - p̂)   = 175. So, both values are at least 10.

p̂ -   z  c     √ ―――
   

p̂ (1 - p̂) 
 _ n      ≤ p ≤ p̂ +   z  c     √ ―――   

p̂(1 - p̂)
 _ n     

 - 1.645   √ ――――――――

    

0.5625 (1 - ) 
  

__  
     

 ≤ p ≤ 0.5625 + 
   
√ 

――――――――
     

(1 - 0.5625) 
  __ 400     

 ≤ p ≤ 

Write the 
confidence 
interval and 
summarize 
the results.

A 90% confidence interval for p is  ≤ p ≤ . So, you can state with 90% 

confidence that the proportion of all adults in the large city that support expanding park 

land is between % and %.

Solve the problem. Show your work.

1. A city with a population of 1 million adults has two popular professional soccer teams. 
A survey of 500 randomly selected adults in the city showed that 290 adults of the 500 
preferred soccer team A over soccer team B. Find a 95% confidence interval for the 
proportion p of adults in the city who preferred soccer team A.

Enter the total number of people in 
the random sample.

The value of   z  c   depends on the desired level of confidence.  
  z  c   = 1.645 for 90%,   z  c   = 1.96 for 95%,   z  c   = 2.576 for 99%

p̂ is the variable representing 
the population proportion. 
Write the decimal form of the 
population proportion.
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Teacher answer key

Community Arts Center Survey

11. no; Any population proportion p > 0.5 is outside both the 95% and 99% confidence  
      interval, so it is unlikely that a moajority of residents are interested in seeing  
      monthly musicals. 

Check Understanding

1. Dylan told Juan that 60% of their high school’s students attended the football game 
on Friday night. Juan surveyed a random sample of 40 students and found that only 
50% attended the game. Should Juan conclude that Dylan is wrong? Explain.

2. In a random sample of 100 four-year-old children in the United States, 76 were able 
to write their name. Find a 95% confidence interval for the proportion p of four-
year-olds in the United States who can write their name.

3. In a random sample of 20 students at a high school, the mean score on a standardized 
test is 610. Given that the standard deviation of all scores at the school is 120, find a 
99% confidence interval for the mean score μ among all students at the school.

4. The owner of a coffee shop wants to know the mean number of seconds it takes to 
complete a customer’s order. She is aiming for a 90% confidence interval and a margin 
of error of 5 seconds. Based on past experience, the owner estimates the population 
standard deviation to be 20 seconds. What sample size n should she use?

On Your Own

5.  Reason Max predicts that he will win at least 55% of the votes in the race for 
mayor. Max’s pollster surveys a random sample of 400 registered voters and finds  
that only 48% plan to vote for Max. Is Max’s prediction reasonably likely? Is it 
possible that Max could be correct? Explain.

6.   Construct Arguments The margin of error E for the proportion of  
successes in a population may be estimated by    1 ___   √ ― n     , where n is the sample size. 
Explain where this estimate comes from. Assume a 95% confidence interval.

Find the indicated confidence interval for the population proportion p given 
the sample proportion p̂ and sample size n.

7. 90% confidence interval; p ̂   = 0.6 and n = 100

8. 95% confidence interval; p ̂   = 0.35 and n = 400

9. 99% confidence interval; p ̂   = 0.5 and n = 250

A community arts center surveyed a random 
sample of the town’s residents about whether  
they would be interested in seeing a musical  
at the center each month. Use the information  
in the photo for Problems 10 and 11.

10. What is a 95% confidence interval for the 
proportion p of town residents who are 
interested in seeing monthly musicals? What is 
a 99% confidence interval for this proportion?

11. Is it reasonably likely that a majority of the 
town’s residents are interested in seeing monthly 
musicals? Explain.

Of the 160 residents surveyed, 
35% said they would be interested 
in seeing monthly musicals.

10. 95% confidence interval: 
0.28 ≤ p ≤ 0.42; 99% 
confidence interval:  
0.25 ≤ p ≤ 0.45
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See Additional Answers.

0.68 ≤ p ≤ 0.84

0.52 ≤ p ≤ 0.68

0.30 ≤ p ≤ 0.40

0.42 ≤ p ≤ 0.58

541 ≤ μ ≤ 679

n = 43 orders

5, 6. See Additional Answers.

See Additional Answers.
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ONLINE 

Assign the Digital On Your Own for

•  built-in student supports

•  Actionable Item Reports

•  Standards Analysis Reports

Assign the Digital Check 
Understanding to determine
•  success with the learning objective
•  items to review
•  

ONLINE

grouping and di�erentiation resources

Formative Assessment

Use formative assessment to determine if your students are 
successful with this lesson’s learning objective. 

Students who successfully complete the Check Understanding 
can continue to the On Your Own practice. 

For students who miss 1 problem or more, work in a pulled small 
group using the Almost There small-group activity on page 589C.

Differentiate instruction for all students using small-group activities and 
math center activities on page 589C.

3  Check Understanding 4  Differentiation Options

On Your Own
Assignment Guide

The chart below indicates which problems in the On Your 
Own are associated with each task in the Learn Together. 
Assign daily homework for tasks completed.

Learn Together Tasks On Your Own Problems

Task 1, p. 590 Problems 5 and 11

Task 2, p. 591 Problems 7–10 and 23

Task 3, p. 592 Problems 12–15 

Task 4, p. 593 Problems 6, 16–22, and 
24–26 
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Find the Values of   z  c  
1. A random survey of 800 high school students found that 45% of the students spent at 

least 1 hour per weeknight doing homework. The confidence interval for the results was 
0.42 ≤ p ≤ 0.48. What was the associate z-score and confidence level?

2. A random survey of 400 attendees at a football game found that 35% purchased at least 
one hot dog at the game. The confidence interval for the results was 0.31 ≤ p ≤ 0.39. 
What was the associate z-score and confidence level?

3. A random political survey was conducted in city with a population of 350,000 about a 
yes or no vote on an upcoming referendum. The sample size was 4150 and the survey 
had a 2% margin of error. What was the associated z-score used to determine the sample 
size?

4. A random sample was chosen from 10,000 newly manufactured tires to determine the 
rate of defective tires. The sample size was 600 and had a margin of error of 4%. What 
was the associated z-score used to determine the sample size?

LESSON 20.1
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Confidence Intervals and Margins of Error
You can find confidence intervals for a population proportion based on a sample 
proportion. The level of a confidence interval, such as 95%, tells you the probability that 
the interval includes the true population value of the statistic.

In a random sample of 400 adults in a certain large city, 225 supported expanding park 
land in the city. Find a 90% confidence interval for the proportion p of adults in the city 
who support expanding park land in the city. The city’s total adult population is 250,000.

Complete the solution by providing the missing information.

Identify the 
information.

Sample size: n = 400

Sample proportion: p̂ =    225 _ 400    = 

  z  c   = 

Find the 
endpoints 
of the 
confidence 
interval.

Note that the city has more than 10 times the sample size of adults. Also, np̂ = 225  
and n  (1 - p̂)   = 175. So, both values are at least 10.

p̂ -   z  c     √ ―――
   

p̂ (1 - p̂) 
 _ n      ≤ p ≤ p̂ +   z  c     √ ―――   

p̂(1 - p̂)
 _ n     

 - 1.645   √ ――――――――

    

0.5625 (1 - ) 
  

__  
     

 ≤ p ≤ 0.5625 + 
   
√ 

――――――――
     

(1 - 0.5625) 
  __ 400     

 ≤ p ≤ 

Write the 
confidence 
interval and 
summarize 
the results.

A 90% confidence interval for p is  ≤ p ≤ . So, you can state with 90% 

confidence that the proportion of all adults in the large city that support expanding park 

land is between % and %.

Solve the problem. Show your work.

1. A city with a population of 1 million adults has two popular professional soccer teams. 
A survey of 500 randomly selected adults in the city showed that 290 adults of the 500 
preferred soccer team A over soccer team B. Find a 95% confidence interval for the 
proportion p of adults in the city who preferred soccer team A.

Enter the total number of people in 
the random sample.

The value of   z  c   depends on the desired level of confidence.  
  z  c   = 1.645 for 90%,   z  c   = 1.96 for 95%,   z  c   = 2.576 for 99%

p̂ is the variable representing 
the population proportion. 
Write the decimal form of the 
population proportion.
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Check Understanding

1. Dylan told Juan that 60% of their high school’s students attended the football game 
on Friday night. Juan surveyed a random sample of 40 students and found that only 
50% attended the game. Should Juan conclude that Dylan is wrong? Explain.

2. In a random sample of 100 four-year-old children in the United States, 76 were able 
to write their name. Find a 95% confidence interval for the proportion p of four-
year-olds in the United States who can write their name.

3. In a random sample of 20 students at a high school, the mean score on a standardized 
test is 610. Given that the standard deviation of all scores at the school is 120, find a 
99% confidence interval for the mean score μ among all students at the school.

4. The owner of a coffee shop wants to know the mean number of seconds it takes to 
complete a customer’s order. She is aiming for a 90% confidence interval and a margin 
of error of 5 seconds. Based on past experience, the owner estimates the population 
standard deviation to be 20 seconds. What sample size n should she use?

On Your Own

5.  Reason Max predicts that he will win at least 55% of the votes in the race for 
mayor. Max’s pollster surveys a random sample of 400 registered voters and finds  
that only 48% plan to vote for Max. Is Max’s prediction reasonably likely? Is it 
possible that Max could be correct? Explain.

6.   Construct Arguments The margin of error E for the proportion of  
successes in a population may be estimated by    1 ___   √ ― n     , where n is the sample size. 
Explain where this estimate comes from. Assume a 95% confidence interval.

Find the indicated confidence interval for the population proportion p given 
the sample proportion p̂ and sample size n.

7. 90% confidence interval; p ̂   = 0.6 and n = 100

8. 95% confidence interval; p ̂   = 0.35 and n = 400

9. 99% confidence interval; p ̂   = 0.5 and n = 250

A community arts center surveyed a random 
sample of the town’s residents about whether  
they would be interested in seeing a musical  
at the center each month. Use the information  
in the photo for Problems 10 and 11.

10. What is a 95% confidence interval for the 
proportion p of town residents who are 
interested in seeing monthly musicals? What is 
a 99% confidence interval for this proportion?

11. Is it reasonably likely that a majority of the 
town’s residents are interested in seeing monthly 
musicals? Explain.

Of the 160 residents surveyed, 
35% said they would be interested 
in seeing monthly musicals.

10. 95% confidence interval: 
0.28 ≤ p ≤ 0.42; 99% 
confidence interval:  
0.25 ≤ p ≤ 0.45
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See Additional Answers.

0.68 ≤ p ≤ 0.84

0.52 ≤ p ≤ 0.68

0.30 ≤ p ≤ 0.40

0.42 ≤ p ≤ 0.58

541 ≤ μ ≤ 679

n = 43 orders

5, 6. See Additional Answers.

See Additional Answers.
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ONLINE 

Assign the Digital On Your Own for

•  built-in student supports

•  Actionable Item Reports

•  Standards Analysis Reports

Assign the Digital Check 
Understanding to determine
•  success with the learning objective
•  items to review
•  

ONLINE

grouping and di�erentiation resources

Formative Assessment

Use formative assessment to determine if your students are 
successful with this lesson’s learning objective. 

Students who successfully complete the Check Understanding 
can continue to the On Your Own practice. 

For students who miss 1 problem or more, work in a pulled small 
group using the Almost There small-group activity on page 589C.

Differentiate instruction for all students using small-group activities and 
math center activities on page 589C.

3  Check Understanding 4  Differentiation Options

On Your Own
Assignment Guide

The chart below indicates which problems in the On Your 
Own are associated with each task in the Learn Together. 
Assign daily homework for tasks completed.

Learn Together Tasks On Your Own Problems

Task 1, p. 590 Problems 5 and 11

Task 2, p. 591 Problems 7–10 and 23

Task 3, p. 592 Problems 12–15 

Task 4, p. 593 Problems 6, 16–22, and 
24–26 

©
 H

o
u

g
h

to
n

 M
if

fl
in

 H
ar

co
u

rt
 P

u
b

lis
h

in
g

 C
o

m
p

an
y

Name

Find the Values of   z  c  
1. A random survey of 800 high school students found that 45% of the students spent at 

least 1 hour per weeknight doing homework. The confidence interval for the results was 
0.42 ≤ p ≤ 0.48. What was the associate z-score and confidence level?

2. A random survey of 400 attendees at a football game found that 35% purchased at least 
one hot dog at the game. The confidence interval for the results was 0.31 ≤ p ≤ 0.39. 
What was the associate z-score and confidence level?

3. A random political survey was conducted in city with a population of 350,000 about a 
yes or no vote on an upcoming referendum. The sample size was 4150 and the survey 
had a 2% margin of error. What was the associated z-score used to determine the sample 
size?

4. A random sample was chosen from 10,000 newly manufactured tires to determine the 
rate of defective tires. The sample size was 600 and had a margin of error of 4%. What 
was the associated z-score used to determine the sample size?
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Confidence Intervals and Margins of Error
You can find confidence intervals for a population proportion based on a sample 
proportion. The level of a confidence interval, such as 95%, tells you the probability that 
the interval includes the true population value of the statistic.

In a random sample of 400 adults in a certain large city, 225 supported expanding park 
land in the city. Find a 90% confidence interval for the proportion p of adults in the city 
who support expanding park land in the city. The city’s total adult population is 250,000.

Complete the solution by providing the missing information.

Identify the 
information.

Sample size: n = 400

Sample proportion: p̂ =    225 _ 400    = 

  z  c   = 

Find the 
endpoints 
of the 
confidence 
interval.

Note that the city has more than 10 times the sample size of adults. Also, np̂ = 225  
and n  (1 - p̂)   = 175. So, both values are at least 10.

p̂ -   z  c     √ ―――
   

p̂ (1 - p̂) 
 _ n      ≤ p ≤ p̂ +   z  c     √ ―――   

p̂(1 - p̂)
 _ n     

 - 1.645   √ ――――――――

    

0.5625 (1 - ) 
  

__  
     

 ≤ p ≤ 0.5625 + 
   
√ 

――――――――
     

(1 - 0.5625) 
  __ 400     

 ≤ p ≤ 

Write the 
confidence 
interval and 
summarize 
the results.

A 90% confidence interval for p is  ≤ p ≤ . So, you can state with 90% 

confidence that the proportion of all adults in the large city that support expanding park 

land is between % and %.

Solve the problem. Show your work.

1. A city with a population of 1 million adults has two popular professional soccer teams. 
A survey of 500 randomly selected adults in the city showed that 290 adults of the 500 
preferred soccer team A over soccer team B. Find a 95% confidence interval for the 
proportion p of adults in the city who preferred soccer team A.

Enter the total number of people in 
the random sample.

The value of   z  c   depends on the desired level of confidence.  
  z  c   = 1.645 for 90%,   z  c   = 1.96 for 95%,   z  c   = 2.576 for 99%

p̂ is the variable representing 
the population proportion. 
Write the decimal form of the 
population proportion.
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