Math 217






Name: __________________
5-10-06
Exam #1
1.  (25 pts)  The following table gives the number of organ transplants performed in the United States for most of the years from 1990 to 1999:
	Year
	1990
	1991
	1992
	1994
	1995
	1996
	1998
	1999

	Transplants (thousands)
	15,000
	15,700
	16,100
	18,300
	19,400
	20,000
	21,400
	21,800
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(a)  Above is a scatterplot of the data.  Is the pattern linear, or clearly non-linear?  ___________  
Is the association strong, or weak?  ___________  
Is the direction of the association positive, negative, or neither? _______________
(b)  Find the equation of the least-squares regression line that describes the relationship between y = number of organ transplants and x = year.  
(c)  Use the regression line equation to estimate the number of transplants performed in 1997.

(d)  Explain in simple language what the slope of the regression line tells us about how the number of organ transplants changed over time during the 1990s.  Use the slope number and its units in your sentence.

(e)  Find the correlation (using four decimal places) between y = number of U.S. organ transplants and x = year.

2. (15 pts) Consider babies born in the “typical” range of 37 – 43 weeks gestational age.  Extensive data support the assumption that for such babies born in the U.S., birth weight is normally distributed with mean 3432 g and standard deviation 482 g.  
(a)  Draw a normal density curve and scale the horizontal axis to fit this situation.

(b)  What proportion of such babies weigh between 3000 and 4000 g? ____________
(c)  Find the first and third quartiles of the distribution (that is, the weights so that 25% and 75% of the babies, respectively, weigh less than that amount). 


Q1 = ____________ Q3 = ______________
3. (15 pts)  Find the mean, standard deviation, and 5-number summary for the following data (the distances in cm at which a bat first detected a nearby insect via echo-location).  Then apply the 1.5*IQR criterion to identify possible outliers:

62
23
27
56
52
34
42
40
68
45
83


Mean = _____________


Standard Deviation = ________________


5-number summary: ________ , ________ , ________ , ________ , ________ 


IQR = _________


Possible outliers are ________________________  (show work clearly below):

4. (15 pts)  The paper “Objective Measurement of the Stretchability of Mozzarella Cheese” (Journal of Texture Studies [1992]: 185-194) reported on an experiment to investigate how the behavior of mozzarella cheese varied with temperature.  Consider the data on 
x = temperature (F) and y = elongation (%) at failure of the cheese to stretch:

	Temp (F)
	59
	63
	68
	72
	74
	78
	83

	Elongation (%) at failure
	118
	122
	147
	208
	197
	135
	132



For example, at 72 degrees F, the cheese could be stretched a little more than twice its original length (208%) before it broke.


(a)  Make an accurate, appropriately-scaled, well-labeled scatterplot for these data, elongation vs. temperature (use graph paper).


(b)  From looking at your scatterplot, what do you learn about the relationship between the stretchability of mozzarella and the temperature?

(c)  Is linear regression a good method for modeling this relationship?  __________  Explain:

5. (10 pts)  “If you were taking a new job and had your choice of a boss, would you prefer to work for a man or a woman?”  That was the question posed to individuals in a sample of 576 employed adults (Gallup at a Glance, October 16, 2002).  Responses are summarized in the following table:
	Response
	Frequency

	Prefer to work for a man
	190

	Prefer to work for a woman
	92

	No preference
	282

	Not sure
	12


(a)  Construct an appropriate graph to display this data set.  (Use graph paper.)

(b)  Write a sentence or two summarizing how people responded to this question.
6. (5 pts)  Sue took two national aptitude tests in the course of applying for admission to college.  The national mean and standard deviation were 475 and 100, respectively, for the first test and 30 and 8, respectively, for the second test.  Sue scored 625 on the first test and 45 on the second test.  Use standardized (z) scores to determine on which exam Sue performed better. ______________
7. (5 pts)  A study shows that there is a strong positive correlation between the size of a college or university (number of students) and the median number of years required for a student to complete a bachelor’s degree program.  Does this mean that you can finish a bachelor’s degree faster by attending a college or university with a very small student enrollment?  ____________  Explain:
8.  (10 pts)  True, or false? 

(a) Standard deviation is unitless.  ________

(b) Correlation can never be negative.  ________

(c) If the correlation between variables x and y is zero then there’s essentially no association between the variables. ________

(d) The median is resistant to outliers.  ________

(e) In linear regression analysis, if we look at the residual plot (residual vs. x) and see an obvious non-linear form, then a non-linear regression model should be used instead.  ________
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