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Semester 131
Final Exam

Name: 				    			 Student ID#: 	    	 

Directions: 
1) You must show all work to obtain full credit for questions on this exam. 
2) DO NOT round your answers at each step. Round answers only if necessary at your final step to 4 decimal places.

	Question No
	Full Marks 
	Marks Obtained 

	Q1 
	6
	 

	Q2
	4
	 

	Q3
	4
	 

	Q4
	6
	 

	Q5
	6
	 

	Q6
	3
	 

	Q7
	8
	 

	Q8
	11
	 

	Q9
	10
	 

	Q10
	10
	 

	Q11
	32
	 

	Total
	100
	 





 Q1 (3+2+1 marks) Voters participating in a recent election exit poll in Minnesota were asked to state their political party affiliation. Coding the data 1 for Republican, 2 for Democrat, and 3 for Independent, the data collected were as follows: 

3	 1	 2	 3	 1	 3	 3	 2	 1	
3	 3	 2	 1	 1	 3	 2	 3	 1
3	 2	 3	 2	 1	 1	 3
	
a. Develop a frequency distribution and a proportion distribution for the data. What does the data suggest about the strength of the political parties in Minnesota?


















b. Construct a frequency bar graph.













c. Is it a good idea to construct the frequency histogram? Why?

	


 Q2 (2+2 marks)
a. A politician wants to estimate the mean age of registered voters in her district. Unfortunately, she does not have a complete list of households. Describe a sampling plan that would be suitable for her purposes.




b. The dean of a college of business with five departments wants to estimate the student-hours lost per month due to illness of professors. Describe a sampling plan that would be suitable for estimating the college-wide loss and for comparing departments.



-----------------------------------------------------------------------------------------
 Q3 (4 marks) You select a random sample of 16 tires from an on-going production process in which 8% of all such tires produced are defective. Find the probability that 14 or fewer tires will be defective? 










 Q4  (2+2+2 marks)  A Ph.D. graduate has applied for a job with two universities: A and B. The graduate feels that he has a 60% chance of receiving an offer from university A and a 50% chance of receiving an offer from university B. If she receives an offer from university B, she believes that she has an 80% chance of receiving an offer from university A.
a. What is the probability that both universities will make her an offer?







b. What is the probability that at least one university will make her an offer?









c. If she receives an offer from university B, what is the probability that she will not receive an offer from university A?
	
	

------------------------------------------------------------
 Q5 



 (3+3 marks) Suppose P() = 0.30,  P() = 0.40, and P() = 0.50.
a. Find P(A and B).







b. 
Find P()




 Q6 (3 marks) An actuary knows that a 70-years-old woman has a 70% chance of living at least another 15 years and that a 70-years-old man has a 55% chance of living at least another 15 years. What are the chances that a married couple, each 70 years of age, will both reach their 85 birth days?





---------------------------------------------------------------

 Q7 (2+2+2+2 marks) Let X represents the number of times a student visits a bookstore in a 1-month period. Assume that the probability distribution of X is as follows:
	x
	0
	1
	2
	3

	p(x)
	0.05
	0.25
	0.50
	0.20


	
	

1. 
Find the mean  of this distribution.

	



2. 
If = 0.792, Find the mean and the standard deviation of Y = 2X – 1.

	








3. What is the probability that the student visits the bookstore at least once in a month?
	
	


4. What is the probability that the student visits the bookstore at most twice in a month?
	
 Q8  (3+4+4 marks) The average life of a bread-making machine is 7 years, with a standard deviation of 1 year. Assuming that the lives of these machines follow approximately a normal distribution, find
(a) the probability that the  life of a random machine falls between 6.4 and 7.2 years?






(b) the probability that the mean life of a random sample of 9 such machines falls between 6.4 and 7.2 years?







(c) the value of a; to the right of which 15% of the means computed from random samples of size 9 would fall.








 Q9 (6+4 marks) A new radar device is being considered for a certain defense missile system. The system is checked by experimenting with actual aircraft in which a kill or a no kill is simulated. 
(a) If in 300 trials, 250 kills occur, reject or do not reject, at the 0.04 level of significance, the claim that the probability of a kill with the new system does not exceed the 0.8 probability of the existing device.



























(b) Construct a 94% C.I. for the probability of a kill with the new system and interpret.




 Q10 
(6+4 marks) In a comparison of two brands of ultrasonic humidifiers with respect to the rate at which they output moisture, the following data are the maximum outputs (in fluid ounces) per hour as measured in a chamber controlled at a temperature of F and a relative humidity of 30%:
	
	Brand 1
	Brand 2

	  n
	4
	4

	mean
	13.9
	12.2

	Stdev
	1.224745
	1.00995


          

(assume equal variances)
(a) Conduct the appropriate hypothesis test using a 0.01 significance level.





















(b) Construct a 90% confidence interval for the true difference in the mean viscosities. What is your conclusion based on this C.I.



 Q11 (3+3+2+2+2+6+3+2+5+4 marks) An economist wanted to analyze the relationship between the speed of a car (x) and its gas mileage (y). As an experiment a car is operated at several different speeds and for each speed the gas mileage is measured. These data are shown below.
	Speed
	25
	35
	45
	50
	60
	65
	70

	Gas Mileage
	40
	39
	37
	33
	30
	27
	25


Given that n=7 , ∑x=350, ∑x2=19100, ∑y=231, ∑y2=7833, ∑xy=10985, 
Sxx=1600, Syy=210, Sxy= -565
a. Construct a scatter plot of the above sample. Do you recommend fitting a simple linear regression model?

Comment:



b. Find the least squares regression line.








c. What does the value of the slope of the regression line tell you?





d. Calculate the standard error of estimate, and describe what this statistic tells you about the regression line.






e. What is the standard error of the regression slope estimate, Sb1?






f. Do these data provide sufficient evidence at the 5% significance level to infer that a linear relationship exists between higher speeds and lower gas mileage? 

















g. What is the coefficient of correlation for these data? Interpret its value.








h. What percentage of variation in the gas mileage is explained by the speed?
[bookmark: _GoBack]



i. Predict with 99% confidence the gas mileage of a car traveling 50 mph.














j. Write the linear regression model assumptions?
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