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KING FAHD UNIVERSITY OF PETROLEUM & MINERALS

DEPARTMENT OF MATHEMATICAL SCIENCES

DHAHRAN, SAUDI ARABIA

STAT 319: PROBABILITY & STATISTICS FOR ENGINEERS & SCIENTISTS 

Final Exam, Semester 041 (Gymnasium, Bldg 11) 
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1. The following sample data show the lifelengths of batteries.

002, 019, 023, 027, 029, 033, 033, 041, 051, 052,

054, 068, 076, 077, 084, 097, 106, 106, 127, 140,

146, 151, 151, 162, 170, 172, 185, 213, 232, 233,

234, 256, 263, 278, 292, 292, 321, 325, 332, 333,

349, 381, 402, 449, 478, 509, 559, 643, 754, 822

The above data has been summarized in the following table:
	
[image: image1.wmf]x


	
	
[image: image2.wmf]f


	
[image: image3.wmf]/

fn


	
[image: image4.wmf]/

Fn



	[000, 100)
	
	16
	
	

	[100, 200)
	
	11
	
	

	[200, 300)
	
	9
	
	

	[300, 400)
	
	6
	
	

	[400, 500)
	
	3
	0.06
	0.90

	[500, 600)
	
	2
	
	

	[600, 700)
	
	1
	
	

	[700, 800)
	
	1
	
	

	[800, 900)
	
	1
	
	


a. Without doing any calculation, comment on the shape of the relative frequency curve. [ 2 Marks]

b. Without doing any calculation, comment on the value of the sample mean in relation to the sample median for a sample producing this kind of  relative frequency curve? [ 2 Marks]

c. Calculate 90th percentile from the above Cumulative Relative Frequency Distribution, and comment in this context. [2 Marks]
d. Explain the quantity 6% that belongs to the class [400, 500) in the above Cumulative Relative Frequency Distribution. [2 Marks]

e. Calculate range for the given sample, and explain it. [2 Marks]
2. The time at the counter for a customer to be served at a post office can be modeled as a random variable having mean (or standard deviation) 3 minutes. 
a. What is the probability that a customer would need more than 
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 minutes to be served at the post office? Assume that service times follow an exponential distribution. [2 Marks]

b. What is the probability (approximate if needed) that at most 40 of the 100 customers would need more than 3 minutes to be served at the post office? Assume that service times follow an exponential distribution. [4 Marks]

c. What is the probability that the total time taken by 36 customers would be more than an hour? [ 4 Marks]
3. Eibl, Kess, and Pukelsheim (1992) studied the impact of viscosity on the observed coating thickness produced by a paint operation. For simplicity, they chose to study only two viscosities: "low" and "high." Here are the coating thicknesses: 

	Low Viscosity 
	Mean
	Standard deviation

	1.09
	1.12
	0.83
	0.88
	1.62
	1.49
	1.48
	1.59
	1.35
	0.3385

	0.88
	1.29
	1.04
	1.31
	1.83
	1.65
	1.71
	1.76
	
	

	High Viscosity 

	1.46
	1.51
	1.59
	1.40
	0.74
	0.98
	0.79
	0.83
	1.49
	0.4974

	2.05
	2.17
	2.36
	2.12
	1.51
	1.46
	1.42
	1.4
	
	


(a) Find a 95% confidence interval for the differences in coating thicknesses due to low and high viscosity. Is there any significant difference in coating thicknesses due to low and high viscosity? [7+3 Marks]
(b) Up to a certain paint viscosity, higher viscosities cause thicker coatings. The engineers do not know whether they have hit that limit or not. They, thus, wish to test whether the higher viscosity paint leads to thicker coatings. State your conclusion, at 5% level of significance, in the context of the above engineering question. [10 Marks]
4.
Kane (1986) discusses the concentricity of an engine oil seal groove. Concentricity measures the cross-sectional coaxial relationship of two cylindrical features. In this case, he studied the concentricity of an oil seal groove and a base cylinder in the interior of the groove. He measures the concentricity as a positive deviation using a dial indicator gauge. To monitor this process, he periodically takes a random sample of three measurements.

a. A sample yielded a mean of 5.8 and standard deviation 1.  Argue which test 
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would you perform to the check hypothesis, that the true mean concentricity exceeds 5. [4 Marks]
b. Historically, concentricity  follows normal distribution with standard deviation 0. 7. Argue which interval 
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would you use to estimate 99% confidence interval for the true mean concentricity? [4 Marks]
5. To check on an ambulance service’s claim that at least 40% of its calls are life-threatening emergencies, a random sample was taken from its files’ and it was found that only 49 of 150 calls were life-threatening emergencies. 
a. Would you accept the above claim at 5% level of significance? [8 Marks]
b. Calculate 
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 of the test and draw conclusion for different levels of significance. [4 Marks]
6. Davidson (1993) studied the ozone levels in the South Coast Air Basin of California for the years 1976-1991. He believes that the number of days the ozone levels exceeded 0.20 ppm (the dependent variable 
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) depends on the seasonal meteorological index, which is the seasonal average 850-millibar temperature (the independent variable 
[image: image10.wmf]x

). The following table gives the data.

	The Ozone Data

	The Ozone Data

	Year
	Days
	Index

	1976
	91
	16.7

	1977
	105
	17.1

	1978
	106
	18.2

	1979
	108
	18.1

	1980
	88
	17.2

	1981
	91
	18.2

	1982
	58
	16

	Year
	Days 
	Index

	1983
	82
	17.2

	1984
	81
	18

	1985
	65
	17.2

	1986
	61
	16.9

	1987
	48
	17.1

	1988
	61
	18.2

	1989
	43
	17.3

	1990
	33
	17.5

	1991
	36
	16.6


Given that 
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a. 
Estimate the expected number of days the ozone level exceeded 0.2ppm when the seasonal meteorological index is 16. [4 Marks] 

b. Estimate the error variance 
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 by Mean Squared Error (MSE). [2 Marks]
Remember that  
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c. Test, at 1% level of significance, the hypothesis that the seasonal meteorological index affects the expected number of days the ozone level exceeded by 0.2 ppm. Does the correlation coefficient indicate anything about the test you performed? [9+1 Marks]

d.  
Calculate the 95% confidence interval for the expected number of days the ozone level exceeded 0.2 ppm when the seasonal meteorological index is 16. [4 Marks]
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