HS 67 Exam 2—November 13, 2008

Coverage: Moore, 2007, Chapters 8–11, 14, 15


Name: _____________________________________     

Instructions
· Answer in your blue book. Please number each response. 
· Write your name on the blue book and on the exam. 
· Point values are in [square brackets]. 
· Allowed: Tables and Formulas for Moore (provided), calculator. 
· Time limit: 70 minutes.
1) Sickle cell disease. Sickle-cell disease is a painful disorder of the red blood cells that mostly affects African Americans.  To investigate whether the drug hydroxyurea reduces pain associated with the sickle-cell disease, an actual study gave the drug to 150 sickle-cell sufferers and a placebo to another 150 suffers.  Neither doctors nor patients were told who received the drug and who received the placebo. The number of episodes of pain reported by each subject was recorded. [10 points]
a) What is the explanatory variable in this study?
b) What is the response variable?
c) Is this study observational or experimental? Explain.
d) We identify the 300 study subjects with consecutive numbers 1, 2, …, 300. Use Table B starting in row 114 to select the number of the first subject in the treatment group.  
e) Identify the number of the second subject in the treatment group. 

f) The article describing the study stated “Neither doctors nor patients were told who received the drug and who received the placebo.” What is this called, and why is it important?
2) Safety survey. To assess opinion about safety on a college campus, a reporter interviews 15 students she meets walking on campus late at night. [5 points]

a) Describe the population this survey addressed.
b) Describe the sample used by the study.
c) Is this sample best described as a sample random sample, stratified random sample, convenience sample, or volunteer sample? (choose one)
d) Describe a problem with this sampling technique. 

3) Experimental design. A researcher investigates the relationship between sugar consumption and weight gain in high school students. Six volunteers are randomly assigned to one of two groups. The first group, consisting of three subjects, has no dietary intervention. The second group, consisting of the remaining subjects, is put on a low sugar diet. After eight weeks, weight change is recorded. Draw a schematic like the ones used in class to outline the design of this experiment. Make certain you include the allocation method, group sample sizes, description of the intervention, and description of the response. [5 points]
…continued on next page

4)  Blood Types. This table lists probabilities of blood types in the U.S.  [5 points]
	Blood type
	O
	A
	B
	AB

	Probability
	0.45
	0.40
	0.11
	?


a) Is this a continuous probability model or a discrete probability model? 
b) What is the probability a randomly chosen American has type AB blood? 
c) Maria can safely receive blood from people with type B blood or type O blood. What is the probability that a randomly selected American can donate blood to Maria?
d) Based on this table, what is the probability that a randomly chosen American does NOT have type O blood?
5) Birth weights. Full-term newborns in a population have birth weights that are Normally distributed with mean μ = 7.5 pounds and standard deviation σ = 1.0 pound. [10 points]
a) What is the probability of selecting an individual at random with a birth weight of less than or equal to 7.4 pounds? Show work.  
b)  We select an SRS of n = 100 births from this population.  Characterize the sampling distribution of 
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 for this problem. 
c) Calculate probability of finding an 
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 that is less than or equal to 7.4 pounds. Show work. 
d) What are the null and alternative hypotheses for testing whether the sample mean is significantly less than 7.5? 

6) IQ scores. Here are IQ scores of 9 seventh-grade girls in a Midwest school district. [10 points]
	114
	100
	104
	98
	102
	91
	105
	110
	103


a) These 9 girls are an SRS of all seventh-grade girls in the school district. Suppose the standard deviation of IQ scores in this population is known to be σ = 15. We expect the distribution of IQ scores to be close to Normal. Make a stemplot of the distribution of these 9 scores (split the stem-values) to verify there are no major departures from Normality. You have now checked the “simple conditions” to the extent possible. 
b) Estimate the mean IQ score for all seventh-grade girls in the school district using a 99% confidence interval. Show work. 
c) At α = .01 (two-sided), are data significantly different from a population mean of 115? Explain.
[5 free points: enjoy]
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