CALIFORNIA STATE UNIVERSITY, HAYWARD

DEPARTMENT OF STATISTICS

Statistics 3601 Introductory Statistics for Scientists and Engineers

Spring 2003
Midterm #2 

Instructions:  This is a take home exam.  You may use books, notes, and Minitab.  Show your work for full credit.  Print out and attach all relevant Minitab output.  You may not discuss the solutions to the problems with other people in the class.  You may ask questions of the instructor of the class.
1. While inspecting outgoing lots of spark plugs (10000 items per lot), using n = 200 and a cutoff of c = 4, the following numbers of defectives were observed.

	Lot 
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	Def
	2
	5
	4
	6
	3
	1
	2
	7
	3
	0
	4
	1


a. Which lots were rejected?

b. Assuming that the production process is stable, obtain an overall estimate of the proportion of nonconforming spark plugs.

c. Make a P-chart for these data.  Is the process in control?

Minitab:  Stat > Control Carts > P…

2. Consider a sleep experience where a group of 20 people are randomly divided into a control group and an experimental group, each of 10 people.  Each person is asked how long they usually sleep at night.  The experimental group is asked to exercise by riding a stationary bicycle for one hour before they go to sleep.  All 20 people are observed to see how much extra sleep they have during the night of the experiment.  The research question is whether exercising before going to sleep influences sleep.

a. Make side-by-side boxplots for the extra sleep time for the two groups.  Does there appear to be a difference in the sleep times?

b. Calculate the sample means and sample standard deviations for each group.

c. Test the quality of variance assumption.  
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. As a result of the test should we assume the variances of the two groups are equal or not?
d. Compute a 95% confidence interval for the difference in the mean sleep times, 
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e. Test the hypotheses
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.  Is there statistical evidence that the mean sleep times are different?
Minitab: Graph > Boxplot 
Y: extra
X: group 

Minitab: Stat > Basic Statistics > Display Descriptive Statistics


Variables: extra


Select By Variable: group

Minitab: Stat > Basic Statistics > 2 variances

Select samples in one column 
Samples: extra



Subscripts: group

Minitab: Stat > Basic Statistics > 2-Sample t…


Select samples in one column 
Samples: extra



Subscripts: group

3. Find an article from a newspaper or from a website that reports on the results of a poll and the article give the margin-of-error for the poll.  

a. Determine what the population proportion p that is being estimated.

b. Determine what the sample size n was for the survey.
c. Using the percentage give compute the number of success X was from the sample size n.  Hint: For example if the percentage was 47% and sample size n = 100, then the X = (100)(0.47) = 47

d. Verify the margin-of-error.

e. Give the 95% confidence interval for p.

Minitab: Stat > Basic Statistics > 1 proportion …


Select Summarized data



Enter the Number of trials:


Enter the Number of successes:


Select Options and Select: Use test and interval based on the normal distribution

References:

NIST SEMATECH: Engineering Statistics Handbook

http://www.itl.nist.gov/div898/handbook/index.htm
See Chapter 6. Monitoring
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