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Exam Two STAT 319 - Code A

KING FAHD UNIVERSITY OF PETROLEUM & MINERALS

DEPARTMENT OF MATHEMATICAL SCIENCES

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

Final  Exam , Summer Semester (043)

Time: 07:00 – 09:30 pm, Tues, 23/8/2005

Instructor: Walid Abu-Dayyeh    

Student Surname: 
                       
ID#

Sec#:  
      Ser#:             

	Q
	Full Marks
	Marks Obtained

	1
	8
	

	2
	9
	

	3
	11
	

	4
	6
	

	5
	5
	

	6
	11
	

	Total
	50
	


Q1.  The nicotine contents in milligrams for 25 cigarettes of a certain brand were recorded as follows:
	1.07
	1.79
	1.86
	2.03
	1.98

	1.69
	1.37
	.92
	1.70
	.85

	1.58
	1.75
	.72
	1.97
	2.09

	2.11
	1.92
	2.46
	2.31
	1.51

	1.64
	1.47
	1.93
	1.63
	2.05


[2.9 2005)  -c1]


Then: 
a. Estimate the percentage of the cigarettes with nicotine contents more than 2 milligrams.

b.  The manufacturing company of that brand claims in a report to the ministry of health that the percentage of cigarettes of their brand with nicotine content more than 2 milligrams is 20%. Do the above data support the claim of the company or not. Use
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Q2. A restaurant chef prepares a tossed salad containing on average 5 vegetables . Find  the probability that the salad contains more than 5 vegetables:

1) On a given day.

2) On   3 of the next 10 days.
3) For the  3rd time on the 10th day.
Q3.  Let X be a random variable with the following pdf:
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The find:



a) 
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b) The median of X.


c) The expected value of X.

Q4.  A certain machine makes electrical resistors having a mean 0f 40 ohums and a standard deviation of 2 ohums. Then find the probability that the mean of a  random sample of 36 of these resistors will have a resistance between .4 and 2.2 ohums.

Q5.   The manufacturers of  a new chemical fertilizer claim that hay yields will average 0.40 tons more per acre if its fertilizer is used instead of the leading brand. The Agricultural Testing Service at Oregon State University (OSU) wanted to test this claim. A random sample of acre-sized plots was sampled and the new fertilizer was applied to 14 of the sample and the leading brand was used on 16. The following sample data (in tons per acre) were observed.

	
	Current leading brand
	New Product

	Mean
	4.3
	5.2

	Standard Deviation
	0.8
	0.7

	Sample size
	16
	14


9.58 Groebner (2005) – c10

a. [10 pts] At 5% level of significance, what conclusion should be made with respect to the claim made by the makers of the new fertilizers? A Solution structure is provided.

Solution: 

Population Info in popular symbols [1 pt]:

Sample Info in popular symbols [1 pt]:

Objective (hypothese)  [2 Marks]:

Method ( Test statistics / Formula No with Rejection Region)  [2 Marks]:

Sample Evidence [3 Marks]:

Conclusion [1 pt]:
a. [2pts] Which method would you use to test this claim if the sample sizes were the same?
b. [2pts] Which method would you use to test this claim if the population variances were equal?
c. [2pts] Which method would you use to test this claim if both sample sizes were large (greater than 30)?
7. [ 13 pts]  The Lazer Company produces for Boeing Corporation an airplane part that must have an average diameter of 6 inches and a standard deviation of 0.10 inch. Lazer has developed a process that will meet the specifications with respect to the standard deviation, but is still trying to meet the specifications for the mean. A test run on a random sample of parts was conducted to determine whether this latest process produced parts meeting the requirement of the 6-inch average diameter. The random sample of 200 parts produced a mean diameter of 6.03 inches. [8.60 groebner(2005) –c 10 z]
By calculating an appropriate confidence interval with confidence coefficient 0.95,  advise Lazer on the appropriate conclusion regarding the process they developed. 

Solution:

Population Info in popular symbols [2 pt]:

Sample Info in popular symbols [1 pt]:

Objective  [2 Marks]:

Method (Write Formula No.) [2 Marks]

Sample Evidence [4 Marks]:

Interpretation [2 pt]:

8. [ 10 pts] One of the major US producers of household products recently surveyed 64 adults in order to estimate the proportion of adults who prefer mint-flavored toothpaste to plain toothpaste to aid in its production planning efforts. The results of the survey are given below:

	Flavor
	Frequency

	Mint
	40

	Plain
	24

	Total
	64


[7.81 Groebner(2005) –c9]

a) [7pts] Use this sample data to construct a 95% confidence interval for the true proportion of adults preferring mint-flavored toothpaste.
Solution: Population Info in popular symbols [1 pt]:

Sample Info in popular symbols [1 pt]:

Objective (Confidence Interval) [1 Marks]:

Sample Evidence [3 Marks]:

Interpretation [1 pt]:

c. [2pts] The Company wants to use a similar 99% confidence interval to aid in developing specifications for mint-flavored toothpaste production and the company’s production engineer seeks to limit the error to at most 0.10. Help him find the minimum sample size he has to use for continuous quality control of this toothpaste.

9.  The electric power consumed each month by a chemical plant depends on the ambient temperature. 

	Electric power
	235
	300
	260
	270

	Temperature
	25
	40
	45
	50


Given: 
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a. [3 pts] Predict the power consumption when temperature is 40.

b. [ 1 pt] Check if the line of best fit passes through 
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c. [8 points] Test the hypothesis that the higher the temperature, the more is the power consumption.

Solution: 

Population Info in popular symbols [1 pt]:

Objective (Hypotheses) [2 Marks]:

Method ( Test Statistics/ Write Formula No. with Rejection Region)  [2 pt]:

Sample Evidence [2 Marks]:

Conclusion [1 pt]:

10.  [ 7 pts] The State Department of transportation has conducted a study of 27 randomly selected vehicles in which the speed of each vehicle and the age of the driver were measured. The data were collected from a stretch of highway that produces an unusually high accident rate. A regression model was developed with vehicle speed being predicted, using age as the independent variable. Given the following:  
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  [13.34 Groebner(2005) –c11]
a. [2pts] For this regression model, state  in words the following?

i. The variable y is ____________________.

ii. The predictor variable x is ______________________

b. [2 pts] Estimate the true variance 
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 of the dependent variable. 

c. [3 pts] Estimate the coefficient of determination
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