Fall 2011
 FORM A     Name   Last: ___________________  First: __________________

Exam 3:  Chapters 8, 9, 10

                          Class Time: ________________________

Directions:

· Print your NAME and CLASS TIME on THIS EXAM.

· Print your NAME and CLASS TIME on your SCANTRON.

•
Write FORM A on your SCANTRON.

•
Each question has exactly one BEST answer.  There are 21 questions.

•
You may write on this exam.  There is no scratch paper allowed.

•
Each question is worth 5 points for a total of 105 points. This includes 5 bonus points!

•
If you have no note page, you must write NO NOTES on your SCANTRON.

•
Put your SCANTRON and PAGE of NOTES inside your EXAM.  Before you start packing up your things, turn in your EXAM and SCANTRON. Then go back to your desk to pack up your materials.  When your exam is returned, you will get back all materials you turned in.

•
Turn your cell phone OFF.  Any noise from a cell phone will signal that your exam is over.

•
FAILURE TO FOLLOW ALL INSTRUCTIONS WILL COST YOU THE 5 BONUS POINTS!
Questions 1( 2 refer to the following:

The designers of a wrist guard for skaters were interested in whether there was a difference  in the proportions of wrist injuries between people who wore a wrist guard and who did not wear a wrist guard.  The local hospital studied 161 people treated for skating injuries. Of the 53 people who wore wrist guards, 6 had wrist injuries. Of the 108 who did not wear wrist guards, 45 had wrist injuries. 

1.  The hypothesis test is

A.  two-tailed                     B. right-tailed             C.  left-tailed             D.  depends on the hypothesis       

2.  Which type of hypothesis test should be used?

A. Test of two population proportions, independent groups

B. Test of two population means, independent groups

C. Test of two population means, dependent groups

D. Test of two population proportions, dependent groups

3.  In a random sample of 90 apples from the orchard, 4 had worms. Interpret the 92% confidence interval of (0.01, 0.08) that was constructed from this information. 
A. 92% of all samples from the orchard will have from 1% to 8% of apples with worms.

B. We are 92% confident that 1% to 8% of all samples from the orchard will have worms.
C. We are 92% confident that worms will be in 1% to 8% of all apples in the orchard.

D. The true proportion of worms in 92% of all apples in the orchard is between 1% and 8%.  

Questions 4 ( 7 refer to the following:

A new anti-coagulant drug used to prevent blood clots is being developed by a pharmaceutical firm.  The firm believes that the mean time to coagulation with the drug is less than 60 seconds.  A random sample of 49 surgery patients yields a mean time to coagulation of 56 seconds.  It is known that  
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 = 14 seconds.
4.  What are the most appropriate hypotheses?

A.  H0:    µ < 60 

HA:  µ ≥ 60 

B.  H0:    µ ≥ 56 

HA:  µ < 56

C.  H0:    µ ≤ 56 

HA:  µ >  56

D.  H0:    µ ≥  60 

HA:  µ <  60
5.  The p-value is found by computing:
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6.  At a significance level of 0.01, the correct decision and conclusion are
A. Do not reject H0; conclude the mean coagulation time is at most 60 seconds.

B. Reject the H0; conclude the mean coagulation time is at most 60 seconds.

C. Do not reject H0; conclude the mean coagulation time is at least 60 seconds.

D. Reject the H0; conclude the mean coagulation time is less than 60 seconds.
7.  When planning this study, which of the following actions would be expected to result in a more narrow confidence interval?

A. Increase the level of confidence and increase the sample size.

B. Increase the level of confidence and decrease the sample size.

C. Decrease the level of confidence and decrease the sample size.

D. Decrease the level of confidence and increase the sample size.

8.  When a false null hypothesis is being tested, which of the following is the result when the p-value is less than the significance level?
A. A correct decision is made.

B. A type I error is made.

C. A type II error is made.

D. More information is needed to reach a decision.

Questions 9 ( 11 refer to the following:

The statistics department chair believed students performed better on the first exam than on the second.  Grades earned on both exams for a random sample of 7 students are listed below:
	Student
	1
	2
	3
	4
	5
	6
	7

	First Exam Score
	95
	89
	76
	92
	53
	67
	88

	Second Exam Score
	89
	85
	73
	90
	75
	70
	90


9.  Which type of hypothesis test should she use to test her belief?

A.  Test of a single mean
B.  Test of two population means, independent groups
C.  Test of two population proportions, independent groups
D.  Matched or paired samples

10.  Suppose the department chair incorrectly calculates 0.4 as the p-value.  At the 5% level of significance, the department chair should conclude that 
A. Students performed differently on the first exam than on the second exam.
B. Students performed the same on both exams.
C. Students performed better on the first exam than on the second exam.
D. Students performed at least as well on the first exam than on the second exam.
11.  Find the p-value.
A.  0.60                              B.  0.68                 C.  0.64                   D.  None of the answers is correct.       

12.  Prior to going to work on a cloudy spring day, Mary Poppins decides to make an informal test of  her null hypothesis that "The weather will be rainy today."  Using the best information available, she completes her test and dresses according to her conclusion.  
What would be the consequences of making a Type I and Type II error for Mary?
A.  Type I Error: wears raincoat when not needed
Type II Error: clothes get soaked

B.  Type I Error: clothes get soaked
Type II Error: wears raincoat when not needed
C. Type I Error: clothes get soaked
Type II Error: No consequence since a Type II error cannot be made in this situation.

D.  Type I Error: No consequence since a Type I error cannot be made in this situation.
Type II Error: wears raincoat when not needed
Questions 13 ( 14 refer to the following:

Researchers wished to study whether premature babies begin walking at a later age than babies carried to full term.  They recorded the ages, in months, of two samples of such babies, and generated the following sample statistics:
	Type of Baby
	Sample Size
	Sample Mean Age (months)
	Sample Standard Deviation (months)

	Premature (P)
	12
	12.21
	1.45

	Full Term (F)
	12
	10.38
	1.40


13.  What is the appropriate alternate hypothesis?

A. Ha:  µ P ≤ µ F                     B.  Ha:  µ D ≠ 0              C.  Ha:  µ P > µ F              D.  Ha:  µ D > 0       
14.  At a 5% level of significance, there is sufficient evidence to conclude which of the following?

A.  Premature babies walk, on average, at a later age than full term babies. 
B.  Premature babies walk, on average, at a different age than full term babies. 
C.  Premature babies walk, on average, at an age no earlier than full term babies.

D.  None of the conclusions is correct.

 
15.  The p-value is the probability that:
A.  the alternate hypothesis is true.
B.  we would observe a sample statistic as extreme as we did if the null hypothesis is true.

C.  the null hypothesis is true.

D.  we will make a correct decision if the null hypothesis is not true.
16.  A major metropolitan newspaper selected a simple random sample of 1,600 readers from their list of 100,000 subscribers. They asked whether the paper should increase its coverage of local news. Forty percent of the sample wanted more local news. Find the 99% confidence interval for the true proportion of readers who would like more coverage of local news.
A.  (0.32, 0.48)               B. (0.35, 0.45)        C.  (0.37, 0.43)          D.  None of the answers is correct. 
Questions 17 ( 19 refer to the following:

Suppose that oats are sold in boxes labeled with a weight of 1.5 kg (kilograms). The standard deviation of the weight of all boxes of oats is known to be 0.08 kg.  A consumer group claims that, on average, the true weight of cereal in the boxes is not as heavy as the labeled weight. 
A random sample of 52 boxes is weighed: 
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 = 1.49 kg. and s = 0.07 kg.
Use 
[image: image7.wmf]a

= 0.02 to test the claim.
17.  The distribution to use for this test is
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18.  What decision is appropriate?

A. Reject Ho, because the p-value = 0.15.

B. Do not reject Ho, because the p-value = 0.15.

C. Reject Ho, because the p-value =  0.18.

D. Do not reject Ho, because the p-value =  0.18.

19.  The consumer group decides to test their claim again using the same approach with a second random sample of 52 boxes. This time, 
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 = 1.25 kg. and s = 0.06 kg.  The probability of making a Type I Error for the second sample compared to the first sample is:
A.  larger                    B.  smaller                    C.  the same                   D.  need more information.
20.  Null and alternative hypotheses are always statements about:

A. Population parameters.

B. Sample parameters.

C. Sample statistics.

D. It depends - sometimes population parameters and sometimes sample statistics.
21.  The width of a confidence interval estimate for a proportion will be:
A. narrower for 99% confidence than for 95% confidence.
B. wider for a sample size of 100 than for a sample size of 50.

C. narrower when the sample proportion is 0.50 than when the sample proportion is 0.20.
D. narrower for 90% confidence than for 95% confidence.

Fall 2011
 FORM B     Name   Last: ___________________  First: __________________

Exam 3:  Chapters 8, 9, 10

                          Class Time: ________________________

Directions:

· Print your NAME and CLASS TIME on THIS EXAM.

· Print your NAME and CLASS TIME on your SCANTRON.

•
Write FORM B on your SCANTRON.

•
Each question has exactly one BEST answer.  There are 21 questions.

•
You may write on this exam.  There is no scratch paper allowed.

•
Each question is worth 5 points for a total of 105 points. This includes 5 bonus points!

•
If you have no note page, you must write NO NOTES on your SCANTRON.

•
Put your SCANTRON and PAGE of NOTES inside your EXAM.  Before you start packing up your things, turn in your EXAM and SCANTRON. Then go back to your desk to pack up your materials.  When your exam is returned, you will get back all materials you turned in.

•
Turn your cell phone OFF.  Any noise from a cell phone will signal that your exam is over.

•
FAILURE TO FOLLOW ALL INSTRUCTIONS WILL COST YOU THE 5 BONUS POINTS!
Questions 1 ( 3 refer to the following:

Suppose that oats are sold in boxes labeled with a weight of 1.5 kg (kilograms). The standard deviation of the weight of all boxes of oats is known to be 0.08 kg.  A consumer group claims that, on average, the true weight of cereal in the boxes is not as heavy as the labeled weight. 
A random sample of 52 boxes is weighed: 
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 = 1.49 kg. and s = 0.07 kg.
Use 
[image: image14.wmf]a

= 0.02 to test the claim.
1.  The distribution to use for this test is
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2.  What decision is appropriate?

A. Reject Ho, because the p-value = 0.15.

B. Do not reject Ho, because the p-value = 0.15.

C. Reject Ho, because the p-value =  0.18.

D. Do not reject Ho, because the p-value =  0.18.

3.  The consumer group decides to test their claim again using the same approach with a second random sample of 52 boxes. This time, 
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 = 1.25 kg. and s = 0.06 kg.  The probability of making a Type I Error for the second sample compared to probability for the first sample is:

A.  larger                    B.  smaller                    C.  the same                   D.  need more information.
4.  Null and alternative hypotheses are always statements about:

A. Population parameters.

B. Sample parameters.

C. Sample statistics.

D. It depends - sometimes population parameters and sometimes sample statistics.
5.  The width of a confidence interval estimate for a proportion will be:

A. narrower for 99% confidence than for 95% confidence.
B. wider for a sample size of 100 than for a sample size of 50.

C. narrower when the sample proportion is 0.50 than when the sample proportion is 0.20.
D. narrower for 90% confidence than for 95% confidence.

Questions 6 ( 7 refer to the following:

The designers of a wrist guard for skaters were interested in whether there was a difference in the proportions of wrist injuries between people who wore a wrist guard and who did not wear a wrist guard.  The local hospital studied 161 people treated for skating injuries. Of the 53 people who wore wrist guards, 6 had wrist injuries. Of the 108 who did not wear wrist guards, 45 had wrist injuries. 

6.  The hypothesis test is

A.  two-tailed                     B. right-tailed             C.  left-tailed             D.  depends on the hypothesis       

7.  Which type of hypothesis test should be used?

A. Test of two population proportions, independent groups

B. Test of two population means, independent groups

C. Test of two population means, dependent groups

D. Test of two population proportions, dependent groups

8.  In a random sample of 90 apples from the orchard, 4 had worms. Interpret the 92% confidence interval of (0.01, 0.08) that was constructed from this information. 
A. 92% of all samples from the orchard will have from 1% to 8% of apples with worms.

B. We are 92% confident that 1% to 8% of all samples from the orchard will have worms.
C. We are 92% confident that worms will be in 1% to 8% of all apples in the orchard.

D. The true proportion of worms in 92% of all apples in the orchard is between 1% and 8%.  

9.  Prior to going to work on a cloudy spring day, Mary Poppins decides to make an informal test of  her null hypothesis that "The weather will be rainy today."  Using the best information available, she completes her test and dresses according to her conclusion.  
What would be the consequences of making a Type I and Type II error for Mary?
A.  Type I Error: wears raincoat when not needed
Type II Error: clothes get soaked

B.  Type I Error: clothes get soaked
Type II Error: wears raincoat when not needed
C. Type I Error: clothes get soaked
Type II Error: No consequence since a Type II error cannot be made in this situation.

D.  Type I Error: No consequence since a Type I error cannot be made in this situation.
Type II Error: wears raincoat when not needed
Questions 10 ( 13 refer to the following:

A new anti-coagulant drug used to prevent blood clots is being developed by a pharmaceutical firm.  The firm believes that the mean time to coagulation with the drug is less than 60 seconds.  A random sample of 49 surgery patients yields a mean time to coagulation of 56 seconds.  It is known that  
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 = 14 seconds.

10.  What are the most appropriate hypotheses?

A.  H0:    µ < 60 

HA:  µ ≥ 60 

B.  H0:    µ ≥ 56 

HA:  µ < 56

C.  H0:    µ ≤ 56 

HA:  µ >  56

D.  H0:    µ ≥  60 

HA:  µ <  60
11.  The p-value is found by computing:
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12.  At a significance level of 0.01, the correct decision and conclusion are
A. Do not reject H0; conclude the mean coagulation time is at most 60 seconds.

B. Reject the H0; conclude the mean coagulation time is at most 60 seconds.

C. Do not reject H0; conclude the mean coagulation time is at least 60 seconds.

D. Reject the H0; conclude the mean coagulation time is less than 60 seconds.

13.  When planning this study, which of the following actions would be expected to result in a more narrow confidence interval?

A. Increase the level of confidence and increase the sample size.

B. Increase the level of confidence and decrease the sample size.

C. Decrease the level of confidence and decrease the sample size.

D. Decrease the level of confidence and increase the sample size.

14.  When a false null hypothesis is being tested, which of the following is the result when the p-value is less than the significance level?
A. A correct decision is made.

B. A type I error is made.

C. A type II error is made.

D. More information is needed to reach a decision.

15.  The p-value is the probability that:
A.  the alternate hypothesis is true.
B.  we would observe a sample statistic as extreme as we did if the null hypothesis is true.

C.  the null hypothesis is true.

D.  we will make a correct decision if the null hypothesis is not true.

Questions 16 ( 18 refer to the following:

The statistics department chair believed students performed better on the first exam than on the second.  Grades earned on both exams for a random sample of 7 students are listed below:

	Student
	1
	2
	3
	4
	5
	6
	7

	First Exam Score
	95
	89
	76
	92
	53
	67
	88

	Second Exam Score
	89
	85
	73
	90
	75
	70
	90


16.  Which type of hypothesis test should she use to test her belief?

A.  Test of a single mean
B.  Test of two population means, independent groups
C.  Test of two population proportions, independent groups
D.  Matched or paired samples

17.  Suppose the department chair incorrectly calculates 0.4 as the p-value.  At the 5% level of significance, the department chair should conclude that 
A. Students performed differently on the first exam than on the second exam.
B. Students performed the same on both exams.

C. Students performed better on the first exam than on the second exam.
D. Students performed at least as well on the first exam than on the second exam.
18.  Find the p-value.
A.  0.60                              B.  0.68                 C.  0.64                   D.  None of the answers is correct.      
19.  A major metropolitan newspaper selected a simple random sample of 1,600 readers from their list of 100,000 subscribers. They asked whether the paper should increase its coverage of local news. Forty percent of the sample wanted more local news. Find the 99% confidence interval for the true proportion of readers who would like more coverage of local news.
A.  (0.32, 0.48)               B. (0.35, 0.45)        C.  (0.37, 0.43)          D.  None of the answers is correct. 
Questions 20 ( 21 refer to the following:

Researchers wished to study whether premature babies begin walking at a later age than babies carried to full term.  They recorded the ages, in months, of two samples of such babies, and generated the following sample statistics:
	Type of Baby
	Sample Size
	Sample Mean Age (months)
	Sample Standard Deviation (months)

	Premature (P)
	12
	12.21
	1.45

	Full Term (F)
	12
	10.38
	1.40


20.  What is the appropriate alternate hypothesis?

A.   Ha:  µ P ≤ µ F                     B.  Ha:  µ D ≠ 0              C.  Ha:  µ P > µ F              D.  Ha:  µ D > 0       
21.  At a 5% level of significance, there is sufficient evidence to conclude which of the following?

A.  Premature babies walk, on average, at a later age than full term babies. 
B.  Premature babies walk, on average, at a different age than full term babies. 
C.  Premature babies walk, on average, at an age no earlier than full term babies.

D.  None of the conclusions is correct.

 

	KEY

	Question
	Form A
	Form B

	1
	A
	C

	2
	A
	D

	3
	C
	C

	4
	D
	A

	5
	B
	D

	6
	C
	A

	7
	D
	A

	8
	A
	C

	9
	D
	B

	10
	B
	D

	11
	B
	B

	12
	B
	C

	13
	C
	D

	14
	A
	A

	15
	B
	B

	16
	C
	D

	17
	C
	B

	18
	D
	B

	19
	C
	C

	20
	A
	C

	21
	D
	A
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