
Math 227 

Review for Chapter 8 & 9 

 
1. A distribution of the sample mean is obtained from a population that is not normal. If the sample size 
n is increased: 
a. What happens to the shape of the sampling distribution? 
b. What happens to the mean of the sampling distribution? 
c. What happens to the standard deviation of the sampling distribution? 
d. If the distribution of the population in not normal or not known, than the distribution of the sample 
mean will be approximately normal if the sample size is greater than or equal to: ________. 
 
2. The mean weight gain during pregnancy is 30 pounds with a standard deviation of 12.9 pounds. 
Weight gain during pregnancy is skewed to the right. An obstetrician obtains a random sample of 35 
low-income patients and determines their mean weight gain during pregnancy was 36.2 pounds.  
Does this result suggest anything unusual? 
 
a. Can we use the Central Limit Theorem in this case? Explain. 

b. Convert the sample mean to a z score using 
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 and use this to determine if the result is 

unusual. 
c. The area to the right of this z-score is 0.0023. Interpret this result in context. 
d. What can be concluded? 
 
3. Another obstetrician obtains a random sample of 20 patients. What condition must be true regarding 
the distribution of the population in order to use the normal model to compute probabilities involving 
the sample mean? 
 
4. Suppose that cars arrive at Burger King’s drive-thru in a particular city at the rate of 20 cars per hour 
between noon and 1 pm with a standard deviation of 4.5 cars (according to the company’s analyst five 
years ago). A researcher takes a random sample of 40 one-hour time periods between noon and 1 pm 
during different days and determines 22.1 as the mean number of cars arriving at these same locations. 
a. Why is the sampling distribution of �̅� approximately normal? 
b. What is the mean and standard deviation of the sampling distribution of �̅�? 

c. Convert the sample mean to a z score using 
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 and use this to determine if the result is 

unusual. 
d. The area to the right of this z-score is 0.0015. Interpret this result in context. 
e. What can be concluded? 
 
5. According to the Oregon Bar Exam, approximately 65% of the people who take the bar exam to 
practice law in Oregon pass the exam. A random sample of 200 applicants are taken and it is found that 
134 pass. 
 a. What is the proportion of people passing the bar exam among the 200? 
 b Is this a parameter or statistic? 
 c. Is the proportion of 65% a parameter or statistic? 



d. Is the condition satisfied for the sampling distribution of to be approximately normal? Show work. 
e. What is the mean of the sampling distribution of p̂ ? 

f. What is the standard deviation of the sampling distribution p̂ ? 
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g. Would it be unusual to get a sample of 115 passing from 200 applicants? Convert to a z-score: 

p

pp
z

ˆ

ˆ
ˆ




  

h. Using computer technology, the area to the left of this z-score is 0.0132. Interpret this result in 
context. 
i. What can be concluded? 
 

6. Assume more samples are taken but with a sample size of 300 and a dot plot is created to show each 

sample proportion. 

a) What happens to the distribution as the number of samples is increased? 

b) What happens to the standard deviation as the size of the sample increases? 

 

7. A researcher conducted a 90% confidence interval for the number of years it takes students to complete 

a bachelor’s degree and found it to be (4.32, 4.84). Determine the point estimate (the sample mean) of 

the population mean and the margin of error. 

 

8. The researcher published his results and wrote the following. “According to this study, the number of 
years it takes for a student to complete a bachelor’s degree is 4. 58 years with a margin of error of 0.261 
years with 90% confidence.” 
a. Interpret what he found. 
b. What does this say about the statement “four year colleges”? 
 
9. If the researcher wished to be 95% confident with a margin of error of 0.4 years, how large would his 

sample size need to be? Use: 
n

s
tE  . Use 1.96 for t. The sample standard deviation was found to be 

1.10 years. 
 
10. What are the conditions that must be satisfied to be able to construct confidence intervals for: 
a. population means? 
b. population proportions? 
 
 
 
 

 



 
11. Can a confidence interval be constructed about the true population mean based on the following 

normality plots and box plots? State yes or no and explain why. 

a. 

 

b. 

 

12. According to the Oregon Bar Exam, approximately 65% of the people who take the bar exam to 
practice law in Oregon pass the exam. A random sample of 200 applicants are taken and it is found that 
134 pass. 
a. What is the proportion of people passing the bar exam among the 200? (part (a) is a repeat from one of 
the problems above.  

b. What is the standard error? (𝐻𝑖𝑛𝑡: 𝑈𝑠𝑒 
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c. What is the 95% confidence interval for the sample of 134 passing out of 200 applicants? Use 

extSEzp ˆ  

d. Did this CI capture the true proportion? 
e. Interpret the meaning of this confidence interval.  
f. Would a 90% confidence interval be narrower or wider than the 95% confidence interval? Explain.  
g. Assume more samples (survey is repeated) are taken and the sample size is increased to 300 and a dot 
plot is created to show each sample proportion. 
h. What happens to the distribution as the number of samples is increased? 
i. What happens to the standard error as the size of the sample increases? 
 
13. In a Gallup Poll, 441 of 507 adults said it was ‘morally wrong’ to clone humans. 
a.) What proportion of people in the survey believe that cloning is ‘morally wrong’?  
b.) Find a 95% confidence interval for the population proportion who believe it is ‘morally wrong’ to clone 
humans. 
 c) In 1997, CNN conducted a poll and found that 89 percent said it would be morally unacceptable. Using 
the above confidence interval, what would you conclude? 



14. A recent study asked the following question: How many e-mails do you send in a day? Out of 928 responses, 
the mean was found to be 10.4 emails with a standard deviation of 28.5 emails. 

a. What is the standard error? Use 
n

s
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b. Construct a 95% confidence interval for the mean number of emails sent per day. exttSEx   (use t=1.96) 

c. Interpret in a sentence what you calculated. 
 
 

15. State whether each of the following changes would make a confidence interval wider or narrower 

(assuming nothing else changes).  

a. Changing from a 99% level of confidence to a 95% level of confidence. 

b. Changing from a sample size of 50 to 200. 

c. Changing from a standard deviation of 5 degrees to 29 degrees. 

d. Changing from a sample size of 100 to 30. 

 

 

 

 

 


