MATH 208H – Exam III

April 12, 2007
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1. This exam has 6 pages including this cover.

2. Questions that require an explanation are labeled EXPLAIN.  For these problems you should write in complete sentences and include pictures and/or formulas if you think it helps the explanation.  Problems not labeled EXPLAIN do not require detailed explanations, but you must show all of your work and your solutions should be neatly and clearly presented so Dr. Swanson can follow your reasoning.

3. Remember to include units and axes labels in your answers whenever appropriate.  

	PROBLEM
	POINTS
	SCORE

	1
	26
	

	2
	12
	

	3
	8
	

	4
	18
	

	5
	19
	

	6
	12
	

	7
	5
	

	BONUS
	0
	

	TOTAL
	100
	


1)  High school students who take the SAT mathematics exam a second time generally score higher that on their first try.  The change in score has a normal distribution with standard deviation 50.  A random sample of 1000 students gains an average (sample mean) of 22 points on their second try.  
a)  Give a 95% confidence interval for the mean score gain μ in the population of all students.  Show your work and express your answer in a complete, practical sentence.  (9 POINTS)

b)  What is the margin of error for this confidence interval?  (4 POINTS)

c)  Suppose the same sample mean of 22 points had come from a sample of 250 students.  If we found the 95% confidence interval for the population mean μ in this case, would the margin of error increase, decrease, or stay the same?  (3 POINTS)

d)  Suppose we wanted to create a 92% confidence interval.  What value would we use for z* in the formula for the confidence interval?  (4 POINTS)
e)  How large a sample of high school students would be needed to estimate the mean change μ in SAT score to within ±4 points with 95% confidence?  (6 POINTS)

2)  Spell-checking software catches “nonword errors” that result in a string of letters that is not a word, as when “the” is typed “teh.”  When undergraduates are asked to type a 250-word essay (without spell-checking), the number X of nonword errors has the following distribution:
	Value of X
	0
	1
	2
	3
	4

	Probability
	0.1
	0.2
	0.3
	0.3
	0.1


a)  Write the event “at least one nonword error” in terms of X.  (3 POINTS)
b)  What is the probability that the event described in a) occurs?  (3 POINTS)

c)  Describe the event 
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 in words.  (3 POINTS)

d)  What is the probability that 
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 (noting this is a different event than what you described in part c)?  (3 POINTS)

3)  Choose a new car or light truck at random and note its color.  Here are the probabilities of the most popular colors for vehicles made in North America in 2005 according to www.automotive.dupont.com.  
	Color
	Silver
	White
	Gray
	Blue
	Black
	Red

	Probability
	0.18
	0.17
	0.15
	0.12
	0.11
	0.11


a)  What is the probability that the vehicle you choose has any color other than the six listed?  (4 POINTS)

b)  What is the probability that a randomly chosen vehicle is neither silver nor white?  (4 POINTS)

4)  People with less than 12 grams of hemoglobin per deciliter of blood (g/dl) are anemic.  A public health official in Jordan suspects that the mean 
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 for all children in Jordan is less than 12 g/dl.  Suppose the hemoglobin level in this population follows a Normal distribution with standard deviation 1.6 g/dl.  The health official measures a simple random sample of 50 children from Jordan and finds a sample mean of 11.3 g/dl.  
a)  Conduct a test of significance to check whether the health official’s hypothesis is true, and state your conclusion in a complete, practical sentence.  (14 POINTS)

b)  Is the data statistically significant at the 
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 level?  EXPLAIN.  (4 POINTS)

5)  A state agriculture department places traps throughout the state to detect gypsy moths.  When traps are checked periodically, the mean number of moths trapped is only 0.5, but some traps have several moths.  The distribution of moth counts is discrete and strongly skewed, with standard deviation 0.7.  
a)  If 50 traps are selected at random, what is the approximate sampling distribution of the average number of moths in these traps?  (6 POINTS)

b)  Find the probability that the average number of moths in the 50 traps is greater than 0.6.  Show all of your work.  (9 POINTS)

c)  Would you be able to repeat parts a and b above if instead of selecting 50 traps at random, we only selected 5 traps at random?  EXPLAIN.  (4 POINTS)  

6)  Write the words TRUE or FALSE in the blank before each of the following statements.  

(12 POINTS)



a)  The margin of error for a 95% confidence interval would include error due to 


nonresponse.



b)  The margin of error for a 95% confidence interval would include error due to 


the fact there is chance variation in the random selection of people interviewed.



c)  The larger the P-value, the more statistically significant the data is.



d)  The larger the P-value, the more likely the alternative hypothesis is true.



e)  If we test 100,000 people for ESP and discover 12 of these people do 



significantly better (P-value <0.0001) than random guessing, then we can 



conclude that these 12 people likely have ESP since the P-value is so small.



f)  When Dr. Swanson reported the median score of all students on Exam II was 


91, the 91 that he reported is a statistic. 
7)  The intelligence of a character in Dungeons and Dragons is determined by rolling a 4-sided die (with faces of 1, 2, 3, 4) twice and adding 1 to the sum of the outcomes.  Find the sample space S for a character’s intelligence.  (5 POINTS)

BONUS – What is the probability that a character’s intelligence determined in this way is at least 7?  (2 POINTS POSSIBLE)
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