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DEPARTMENT OF MATHEMATICAL SCIENCES

DHAHRAN, SAUDI ARABIA
STAT 319: PROBABILITY & STATISTICS FOR ENGINEERS & SCIENTISTS 

Final Exam,  Fall Semester (051)

Time: 0730 - 0930 am,  Sunday, The 29th January,  2006
Instructors: Walid Abu-Dayyeh, Raid Anabosi, Anwar Joarder,  Ibrahim Rahimov 
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You are allowed to use electronic calculators and other reasonable accessories that help write the exam. Try to define events, formulate problem and solve.

1. Do not keep your mobile with you during the exam, turn off and leave it aside.

2. Write your name, ID number, Section, and serial number (optional) on the cover page.

3. Check that the exam paper has 7 questions and 6 pages.

4. You can only ask questions if you feel there is any mistake in the exam needing announcement for correction.    
	Q
	Full Marks
	Marks Obtained
	Strengths/ Weakness

	1

	5
	
	

	2

	3+2=5
	
	

	3
	6+7= 13

	
	

	4 


	7
	
	

	5

	7
	
	

	6
	8
	
	

	7

	4+7+3+6=20
	
	

	Total 
	65

	
	


1. The percentage ash content of a particular variety of peat moss is collected from 81 mosses. What is the probability that the mean percentage lie between 2.804 and  3.196? Given that the mean and  variance of the true moss are given by 3 and  0.81 respectively. [5 Marks]
2. The spontaneous flipping of a bit stored in a computer memory is called a "soft fail". The time 
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 in millions of hours before the first soft fail has the density function (Milton and Arnold, 2003, 106)
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a. What is the probability that 
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is less than 0.693?  [3 Marks]
b. What is  the 95th percentile of the above distribution? [2 Marks]
3. A random sample of  10 lithium batteries in a particular model of pocket calculator yields the following life spans in hours: 
	4000
	600
	350
	720
	2500

	35
	99
	570
	636
	2005


a. Suppose that life spans of lithium batteries follow normal distribution in the long run. Estimate the mean life span by a 95% confidence interval. [6 Marks]
b. Test the hypothesis, at 1% level of significance, that mean life span is 2000 hours. [7 Marks]
4. A random sample of  28 fishing lines have a mean breaking strength of 10.2 kg. Test the hypothesis that the true mean breaking strength is more than 10 kg. If the true standard deviation of life spans is 0.5, perform a test of hypotheses by the use of a p-value. Comment how the  p-value provides better insight into the problem. [7 Marks]
5. There have been many improvements in lighting in the recent years. One new bulb, the Philip's Earth Light, uses a compact screw-in fluorescent bulb with an electronic ballast incorporated in its base. It is thought to last 10 to 13 times longer than household bulbs used in the past. The data are obtained on the life span (times in thousands of hours) of a sample of  these new bulbs :10.1, 9.2, 13.3, 11.2, 9.2, 8.9. If the life spans follow a normal distribution, test, at 5% level of significance,  the hypothesis that mean life span of Philips Earth Light is more than 10. [7 Marks]
6. Ontario Hydro has produced a brand of bulb that claims that it lasts longer than many other brands of bulbs. A sample of 11 light bulbs produced a mean of 9.5 and standard deviation 1. Compare this brand of  light bulbs with  that in Question 4 by comparing coefficient of variation. [8 Marks]
7. The following data represent carbon dioxide 
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 emissions from coal-fired bilers (in units of 1000 tons) over a period. The independent variable (year) has been standardized to yield the following table:

	
[image: image5.wmf]x


	0
	5
	7
	12
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	900
	700
	500
	300


a. Estimate the simple linear regression line and find the mean amount of carbon dioxide emission for the year corresponding 10. [4 Marks]
b. Is there a significant linear trend in the carbon dioxide emission over the time span at  5% level of significance? [7 Marks]
c. Calculate the linear correlation between carbon dioxide emission and the year, and  comment on your decision in part b. [3 Marks]
d. Estimate the amount of carbon dioxide emission for the year corresponding to 6 by a 95% Prediction Interval. [6 Marks]
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