MATH 208G – Exam II

October 23, 2007
NAME:








1. This exam has 6 pages including this cover.

2. Questions that require an explanation are labeled EXPLAIN.  For these problems you should write using complete sentences.  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 wherever appropriate.  

	PROBLEM
	POINTS
	SCORE

	1
	50
	

	2
	9
	

	3
	20
	

	4
	15
	

	5
	6
	

	BONUS
	0
	

	TOTAL
	100
	


1)  Can we predict the gas mileage of a car from its weight?  Consider the following partial data from a 1991 EPA report:

	Gas Mileage (miles/gallon)
	35.4
	33.7
	42.2
	40.7
	22.9
	35.1
	32.2

	Weight (hundred pounds)
	27.5
	35.0
	25.0
	25.0
	45.0
	27.5
	30.0


a)  Make a scatterplot appropriate for predicting the gas mileage of a car from its weight. 

(8 POINTS)

b)  Describe the direction of the relationship between a car’s gas mileage and its weight.  

(3 POINTS)

c)  EXPLAIN in one or two sentences why you would expect this direction for relationship between car weight and gas mileage.  (3 POINTS)  

1, cont.)  Here is the data from the previous page:

	Gas Mileage (miles/gallon)
	35.4
	33.7
	42.2
	40.7
	22.9
	35.1
	32.2

	Weight (hundred pounds)
	27.5
	35.0
	25.0
	25.0
	45.0
	27.5
	30.0


d)  Find the correlation r.  EXPLAIN from looking at the scatterplot why this value (sign and magnitude) of r is reasonable.  (8 POINTS)

e)  What is the equation of the least-squares regression line for predicting the gas mileage of a car from its weight?  (6 POINTS)

f)  Draw this least squares regression line on your scatterplot.  (4 POINTS)

g)  Circle the point on your scatterplot in a) that is potentially the most influential.  (3 POINTS)

h)  The GeoMetroXF1 weighs 17.5 hundred pounds.  Based on your work above, what do you predict the gas mileage of the GeoMetroXF1 to be?  (4 POINTS)

i)  EXPLAIN why you would expect this prediction might not be very accurate, even before you did the calculation.  (3 POINTS)

1, cont.)  Here is the data from the previous page:

	Gas Mileage (miles/gallon)
	35.4
	33.7
	42.2
	40.7
	22.9
	35.1
	32.2

	Weight (hundred pounds)
	27.5
	35.0
	25.0
	25.0
	45.0
	27.5
	30.0


j) EXPLAIN in words what the slope of the least squares regression line tells us about the relationship between car weight and gas mileage.  BE SPECIFIC!  (4 POINTS)

k)  What percent of the observed variation in gas mileage can be explained by its linear relationship to weight?  (4 POINTS)

2)  Suppose AU is conducting an assessment of Math 208 by collecting data from a simple random sample of 6 students from each section of the course this semester.  

a)  Name the type of sample design that AU is using for its assessment.  (3 POINTS)

b)  If AU uses Table B starting at line 114 to select a simple random sample of 6 students from Math 208G (our section, aka “TBDSITL”) using the list below, who will be part of the sample?  (6 POINTS)


DeWyan
Alyson

Dan

Jon

Kelly




Joe F.

Christa

Joe H.

Claire

Erica




Mike K.
Kyle

Ben M.
Chet

Aja




Marina

Mackenzie
Ben T.

Gina

Mike W.


Carl

Jackie

Anna

3)  Two multiple choice questions on an exam each have 3 possible answers: A, B, or C.  A student randomly selects answers to both questions and records her answers in order.  For example, CB means the student’s first answer is C and second answer is B.
a)  Find the sample space for this random phenomenon.  (5 POINTS)

b)  Suppose the correct answer to the first question is C and the correct answer to the second question is A.  Let X be the number of questions that the student gets correct.  Find the probability distribution of X.  That is what values can X take, and what are the probabilities for each value?  (6 POINTS)

c)  Write the event “the student gets at least one question correct” in terms of X. (3 POINTS)

d)  What is the probability that the event described in c) occurs?  (3 POINTS)

e)  Describe the event 
[image: image1.wmf]2
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 in words.  (3 POINTS)

4)  Advice columnist Ann Landers once asked her female readers whether they would be content with affectionate treatment by men, with no sex ever.  Over 90,000 women wrote in, with 72% answering “Yes.”  Many of these letters described unfeeling treatment at the hands of men.
a)  What population do you think Ann Landers had in mind for her poll?  (3 POINTS)

b)  What is the sample in this study?  (3 POINTS)

c)  Name the type of sample design that Ann Landers used in collecting her data.  (3 POINTS)

d)  Explain why this sample is certainly biased.  (3 POINTS)

e)  What is the likely direction of the bias?  That is, is 72% higher or lower than the true proportion of the population who would be content with affectionate treatment?  (3 POINTS)

5)  The sample space for the roll of an unfair 4-sided die is 
[image: image2.wmf]}
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a)  Find 
[image: image4.wmf])
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, the probability you roll a 4.  (3 POINTS)

b)  What is the probability you don’t roll a 2?  (3 POINTS) 

BONUS:  In the commentary on data ethics, psychologists studied “personal space” in what public area?  (2 POINTS POSSIBLE)
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