Math 10   Winter 2011  Form P   Name: Last:______________________ First:________________

Exam 3:  Chapters 8, 9, 10


                   

· Put your NAME on THIS EXAM. 

· Print your NAME on your Scantron.

· Print Form P 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 YOUR THINGS AWAY, turn in your EXAM and SCANTRON and notes. 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 OF THE ABOVE INSTRUCTIONS WILL COST YOU THE 5 BONUS POINTS!

1.  The p-value for a hypothesis test is calculated from:

A. the sampling distribution of the random variable, assuming the null hypothesis.

B. the sampling distribution of the random variable, assuming the alternative hypothesis.

C. the level of significance of the test.

D. the power of the test.

Questions 2 - 3 refer to the following.

A statistics teacher claims that, on average, her statistics students this quarter are doing better than her students from five years ago.  The table compares final exam grades for a sample of students this quarter to the final exam grades for a sample of students from five years ago.

	
	Sample Mean
	Sample Standard Deviation
	Sample size

	Students this quarter
	73
	9.4
	15

	Students from 5 years ago
	67
	10.8
	21


2.  Determine the appropriate test and best distribution to test the teacher’s claim.

A. Matched or paired samples, t-distribution

B. Two population proportions, normal distribution

C. Two independent means, normal distribution

D. Two independent means, t-distribution

3.  The appropriate alternate hypothesis is:

A. µD  > 0


B. 
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 THIS QUARTER  > 
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 5 YEARS AGO
C. 
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 5 YEARS AGO
D. µ  THIS QUARTER  > µ  5 YEARS AGO
Questions 4 - 7 refer to the following.

In a simple random sample of 256 residents of a city with a soccer team, 25% responded that they had attended a soccer game this year.  City officials believe attendance has fallen from last year when 27% of city residents attended a soccer game. 

4.  The null and alternative hypotheses are:
A.  
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C.  
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5.  A Type I error is to conclude that the percent of city residents who attended a soccer game

 this year is: 

A. equal to 27%, when, in fact it is less than 27%.

B. no more than 27%, when, in fact, it is over 27%.

C. equal to 25%, when, in fact, it is equal to 27%.

D. less than 27%, when, in fact, it is really equal to 27%.

6.  For a 98% confidence level, which of the following values is closest to the margin of error for the true proportion of city residents who have attended a soccer game this year? 
A.  0.06
        B.  0.05
                C.  0.13

D. 0.01

7.  The term “98% confidence” means if we took repeated samples, then:

A. approximately 98% of the  confidence intervals would be the same.

B. approximately 98% of the confidence intervals would contain the population proportion.

C. approximately 98% of the population data will be included in the confidence interval.

D. approximately 98% of the confidence intervals would contain the sample proportion.

Questions 8 - 10 refer to the following.

Ads for ACME light bulbs claim that their light bulbs last at least 300 days, on average.  A researcher for a governmental agency doubts their claim and randomly selects 95 bulbs for testing, resulting in the following statistics: 
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8.  The distribution to be used for this test is:

A.  N(298, 15)

 B.  t94

            C.  t299

            D.  N(298, 15/
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9.  Which value is closest to the p-value? 

A.  0.0985

B.  0.0969

C.  0.9034

D.  0.9022
10.  A Type II error would be made if we concluded that, on average,

A. ACME light bulbs last no more than 300 days when, in fact, they last longer than 300 days.

B. ACME light bulbs last longer than 300 days when, in fact, they last less than 300 days.

C. ACME light bulbs last at least 300 days when, in fact, they last less than 300 days.

D. ACME light bulbs last no less than 300 days when, in fact, they last more than 300 days.

Questions 11 - 12 refer to the following.

Suppose we are investigating a population with a known standard deviation of 7, but the mean is unknown.  A random sample of 30 is selected and yields the following statistics: 
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 = 8.4 and s = 6.7.

Test the hypothesis   Ho:  µ = 10 versus   Ha: µ ≠ 10.  

11.  Which of the following statements do you know to be correct if  α = 0.1?

A. A Type I error has been made.

B. The null hypothesis is rejected.

C. The null hypothesis is not rejected.

D. Both A and B are correct.

12.  Calculate the 99% confidence interval for the mean of the population.

A. (5.25, 11.55)

B. (5.11, 11.69)

C. (5.03, 11.77)

D. (4.88, 11.92)

Questions 13 - 14 refer to the following.

Professor Einstein believes that students who finish an exam early get better grades, on average.  To test his claim, Professor Einstein compared a random sample of 25 exams turned in early with a random sample of 25 exams turned in at the end of the exam time.
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	s

	Exams Turned in Early
	77.1
	19.6

	Exams Turned In At The End of The Exam Time
	69.3
	24.9


13.  Define the random variable:

A. µ1- µ2 = the difference between the average score of all exams turned in early with the average score of  all exams turned in at the end of the exam time

B. µD = the difference in average scores between one sample of  exams turned in early with one sample of exams turned in at the end of the exam time

C. 
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 = the average difference in scores between one sample of exams turned in early with one sample of exams turned in at the end of the exam time

D. 
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= the difference between the average score of  one sample of exams turned in early and the average score of one sample of exams turned in at the end of the exam time

14.  The appropriate decision and conclusion at the 4% level of significance are:

A. Reject Ho.  Conclude that exams turned in early do not get better grades, on average, than exams turned in at the end of the exam time.

B. Do not reject Ho. Conclude that exams turned in early get better grades, on average, than exams turned in at the end of the exam time.

C. Do not reject Ho.  Conclude that exams turned in early do not get better grades, on average, than exams turned in at the end of the exam time.

D. Reject Ho.  Conclude that exams turned in early get at least as good grades, on average, as exams turned in at the end of the exam time. 

15.  A major phone company believes that women spend more time than men talking on their cell phones.  Statistics from a random sample of 57 women and a random sample of 38 men were used to test this hypothesis.  Which of the following best describes the hypothesis test that should be used?

A. Use a z-test for two population proportions.

B. Use a t-test for matched samples. 

C. Use a z-test for two independent population means.

D. Use a t-test for two independent population means.

Questions 16 – 17 refer to the following.

Medical researchers were interested in whether a new drug (N) reduces pain more effectively than the current drug (C).  Results of patient responses from two groups of randomly selected patients taking one of the two drugs are summarized below:

	
	Number of Patients Who Said the Drug Was Very Effective For Pain
	Number of Patients Given the Drug

	New Drug (N)
	125
	140

	Current Drug (C)
	96
	117


16.  An appropriate null hypothesis is:

A.  P’N > P’C

B.  pN > pC

C.  pN < pC

D.  P’N < P’C 

17.  At the 3% level of significance, what is your conclusion?

A. The new drug reduces pain more effectively than the current drug.

B. The new drug does not reduce pain more effectively than the current drug.

C. The current drug reduces pain more effectively than the new drug.

D. The current drug does not reduce pain more effectively than the new drug.

18.  Which of the following is one possible description of a matched-pairs experiment?

A. It is an experiment that compares control subjects from one population with experimental subjects from a second, independent population.

B. It is an experiment where each subject provides one response to one treatment and a second response to another treatment.

C. It is an experiment where subjects are randomly assigned to one of two treatments.

D. It is an experiment where a statistically significant difference is observed between two different groups matched against each other.

19.  A research biologist has carried out an experiment on a random sample of 15 plants in a cornﬁeld. Following the collection of data, a hypothesis test was conducted at α = 0.05.  The p-value was determined to be 0.03. This indicates that:

A. There is strong evidence to believe that the null hypothesis is incorrect.

B. The probability of being wrong in this situation is only .03.

C. If this experiment were repeated many times, then 3% of the time we would get

this same result.

D. The sample is so small that little confidence can be placed on the result.

20.  Suppose a false null hypothesis is being tested.  What type of result is reached when the calculated p-value is less than the level of significance?

A. A correct decision

B. A Type I error

C. A Type II error

D. Additional information is required to determine the type of result.

21.  The table below lists the annual salaries for a group of 6 randomly selected Boston Red Sox players on the team's lineup for both 2009 and 2010. We’re interested in whether players’ salaries have changed, on average. (http://mlbcontracts.blogspot.com/2004/12/boston-red-sox.html)

	
	Boston Red Sox Player

	
	Mike Lowell
	Jon

Lester 
	Jason Varitek
	Hideki Okajima
	Josh Beckett
	Kevin Youkilis

	2009 Salary ($millions)
	14.5
	1.0
	5.0
	1.7
	11.1
	6.2

	2010 Salary ($millions)
	14.5
	3.7
	3.0
	2.7
	12.1
	9.3


Which of the following is closest to the p-value of the test statistic?

A.  0.6277

B.  0.1301

C.  0.2589

D.  0.7516
Key:
	 
	FORM P

	1
	A

	2
	D

	3
	D

	4
	B

	5
	D

	6
	A

	7
	B

	8
	B

	9
	A

	10
	C

	11
	C

	12
	B

	13
	D

	14
	C

	15
	D

	16
	C

	17
	B

	18
	B

	19
	A

	20
	A

	21
	C
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