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1. (6 points)   

2.  (8 points)    The number of customer complaints per month in to a service facility was recorded.  The data for the previous five months is given below. Complete the table provided and use the results to calculate the standard deviation, s.  Show all work for full credit.
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Completing Table [6 points]










s = ______________ [2 points]











(round to 4 decimals)
3.  (10 points)   
A marketing researcher plots annual corporate sales Y (in millions of dollars) versus the amount spent on annual advertising X (in millions of dollars). She determined the correlation between X and Y, r = 0.55 with the following quantities:

sx = standard deviation of the values of X = 1.2

sy = standard deviation of the values of Y = 3.6

a. Provide the slope of the least-squares regression line with X as the explanatory variable and Y as the response variable.




     

                






Answer______________________________ [2 points]
b. Using the problem above, interpret the slope from the answer above.

Answer:_________________________________________________________ 
[2 points]
c. The intercept was calculated to be 53.5. Use the equation of the regression line to predict the annual corporate sales Y when the annual amount spent on advertising was $8 million.

          










               






Answer______________________________ [2 points]
d. The intercept was calculated to be 53.5.  Provide an interpretation, if possible for the result which relates to the problem.

Answer:_________________________________________________________ 
[2 points]
e)  From the dataset, when the annual amount spent on advertising was 7 million, 54.25 million sales were recorded.  Calculate the residual.  (Use the answers provided from above.)









Answer:__________________________ 
[2 points]
4.  (10 points)    The time it takes for a construction company to prepare a quote for a commercial building follows a normal distribution with a mean of 35 hours and a standard deviation of 6 hours.
a. What proportion of quote preparation time takes less than 31 hours? (hint: Use Empirical Rule)

   





Answer:______________________________ [2 points]
 b. What proportion of quote preparation times taken between 29 and 47 hours? (hint: Use Empirical Rule)
        





Answer:______________________________ [2 points]
c. What is probability that will take more than 45 minutes?





Answer:______________________________ [2 points]
d. Approximately 99.7% of the quote preparation times will be greater than what time (give answer in hours)?  



(hint: Use Empirical Rule)



           





     





Answer:______________________________ [2 points]

e. Approximately 88.5% of the quote preparation times will be greater than what time (give answer in hours)? 









Answer:__________________ [2 points]
5.(9 points)  For this problem, assume that   P(  E  )  =  0.15   and   P(  F  )  =  0.65  :
(a)
Find    P(  E  U  F  )     if  E  and  F  are Mutually Exclusive, or  disjoint  events









ANSWER:_________________ (3 points)
(b)
Find    P(  E | F )   if  P(  E ) an P(  F  )  are independent.























ANSWER:_________________ (3 points)
(c)
If  P(  E  ∩ F  )  =  0.80,  are P(  E ) and  P(  F  )  are independent?  Show why/why not.








ANSWER:_________________ (2 points)









Why/Why not?:_________________ (1 pts)

6.   (12 points)

Calculator failure.  The probability of a calculator failure is 15%.  A sample of 25 calculators were sampled.  

a) Determine the probability that no calculators failed in the batch of 25.

ANSWER:_________________ (4 points)
b) Determine the probability that at least 8 calculators failed. 

ANSWER:_________________ (4 points)
c) Determine the probability that at most 18 calculators failed. 
ANSWER:_________________ (4 points)
7. (10 points) A person enters into a bet for $650, in which he can win $10,000 with a probability of 25% or lose $4000 with a probability of 75%. What should he expect to earn/lose?  Compute and interpret.







ANSWER: _____________________________ (5 points)

Interpretation: _______________________________________________________ (5 points)
8.    (10 points) 
The speeds of all cars traveling on a stretch of Interstate Highway I-95 are normally distributed with a mean of 82 miles per hour and a standard deviation of 5.5 miles per hour.  

Find the probability that the mean speed of a random sample of 10 cars traveling on this stretch of this interstate highway is:  (hint CLT)
a) Less than 65 miles per hour











ANSWER: ____________(5 points)

b) Middle 95% 











ANSWER: ____________(5 points)
9.  

(10 points) Statistical software has a “random number generator” that is supposed to produce numbers uniformly distributed between 0 and 1.  If this is true, the numbers generated come from a population with μ = 0.5.  A command to generate 100 random numbers gives outcomes with mean 
[image: image3.wmf]x

 = 0.532. Taking the population standard deviation to be 0.316, do we have evidence that the mean of all numbers produced by this software is different from 0.5? 

Use = 0.10.  

a) Determine the hypothesis








ANSWER___________________________  (2 points)
b) State the test statistic









ANSWER___________________________  (3 points)
c) Choose either p-value or critical test statistic  DO NOT DO BOTH.

p-value: ____________________
critical test statistic: ______________________________[2 points]


d)  Do you reject or not reject.








ANSWER___________________________  (1 points)
e) State you conclusion.  





_________________________________________________________(2 points)
10.   (8 points) 

A survey of single people showed that 168 out of 205 single women did not want to get married and 185 out of 260 single men did not want to get married. We want to know if there the significant difference between percentages of single men and women who do not want to get married.  (Hence if no difference, then difference would equal zero)

(a)  Construct a 98% confidence interval for the difference between percentages of single men and single women who do not want to get married.

       







[4 points]





ANSWER: ______________________________________

(b) Does your confidence interval suggest that there is a significant difference between those two percentages?





    







 [4 points]
ANSWER: _____________________________________________________
11.  (10 points)
Twenty randomly selected students completed a certain test in an average of 57 minutes with a standard deviation of 8 minutes. Is this evidence that all students who ever take that test will complete it in an average of less than 60 minutes? 

Use α = 0.01 significance level.

a)  State hypothesis.

ANSWER: ______________________________________
[2 points]

b)  Calculate the test statistic.






ANSWER: ______________________________________ [3 points]

c) Choose either p-value or critical test statistic  DO NOT DO BOTH.
p-value: ____________________
critical test statistic: ______________________________[2 points]


d) Reject/No Reject






ANSWER: ______________________________________
[1 points]
e)  State you conclusion in words relating to the problem.


ANSWER: ______________________________________________________________














[2  points]
12.   (10 points) A doctor wishes to test if there is an improvement in a new drug which claims to lower cholesterol level in male patients.  The treatment group of 20 male patients measured an average cholesterol level of 57.45 mg/dL and a standard deviation of 1.5.  The control group (those who received the placebo), of 15 patients measured an average cholesterol level of 62.2 mg/dL and a standard deviation of 1.75

Conduct an appropriate hypothesis test.  Use α = 0.01 significance level.
a)  State hypothesis.

ANSWER: ______________________________________
[2 points]

b)  Calculate the test statistic.






ANSWER: ______________________________________ [3 points]

c) Choose either p-value or critical test statistic  DO NOT DO BOTH.
p-value: ____________________
critical test statistic: ______________________________[2 points]


d) Reject/No Reject






ANSWER: ______________________________________
[1 points]
e)  State you conclusion in words relating to the problem.


ANSWER: ______________________________________________________________














[2  points]
13.   (12 points)   Ten students took the MCAT.  Their scores are listed below.  Before the class began, the proctors gave to each student a mock exam and after the completion had students retake a MCAT mock exam.  Their new scores are listed below.  Test the claim that the claim the preparation course had no effect on scores.  Assume that the distribution is normally distributed.

	Student
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Pretest
	32
	25
	27
	30
	23
	28
	26
	29
	29
	31

	Posttest
	34
	27
	29
	28
	25
	29
	30
	25
	32
	30


a)  State hypothesis.

ANSWER: ______________________________________
[2 points]

b)  Calculate the test statistic.






ANSWER: ______________________________________ [4 points]

c) Choose either p-value or critical test statistic  DO NOT DO BOTH.
p-value: ____________________
critical test statistic: ______________________________[3 points]


d) Reject/No Reject






ANSWER: ______________________________________
[1 points]
e)  State you conclusion in words relating to the problem.


ANSWER: ______________________________________________________________














[2  points]
14. (10 points) Responses to a survey are broken down according to employment status and the sample results are given below.  At The 0.10 significance level, test the claim that the response and employment status are independent.  

	
	Yes
	No 

	Employed
	30
	15

	Unemployed
	20
	25


Show calculations below for credit.

a)  State hypothesis.

ANSWER: ____________________________________________________________________
[2 points]

b)  Calculate the appropriate chi-squared statistics.






ANSWER: ______________________________________ [3 points]


c)  Specific the correct degrees of freedom.  
              

ANSWER: _____________________________________________________________
[1 points]


c) Choose either p-value or critical test statistic DO NOT DO BOTH.
p-value: ____________________
critical test statistic: ______________________________[2 points]


c) Reject/No Reject






ANSWER: ______________________________________
[1 points]
d)  State you conclusion in words relating to the problem.


ANSWER: ______________________________________________________________














[1  points]
15) (15 points)
The times (in minutes) to assemble a computer component for 3 different machines are listed below.

Workers are randomly selected. Test the claim that there is no difference in the mean time for each machine.

Use a significance level of 0.01.

	Machine 1
	Machine 2
	Machine 3

	32
	40
	31

	32
	29
	28

	31
	28
	29

	30
	33
	22

	33
	36
	30

	31
	35
	

	32
	
	


a)  Determine the following:

Group 1

x : ______ s: __________ n: _________

Group 2

x : ______ s: __________ n: _________

Group 3

x : ______ s: __________ n: _________

Overall average:

x : ______

MSG: ___________



MSE: _______________

F : _____________________ 

degrees of freedom: ______________________

Critical F statistic: ________________________   OR  p-value: ______________________________
Reject/No Reject: ______________________

Conclusion:   _______________________________________________________________________
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