MATH 208G – Final Exam

December 13, 2007
NAME:








1. This exam has 9 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.  

4. On any problems that you use built-in functions under STAT-TESTS of the TI-84, tell me which function you use.  This will be worth 3 points on these problems.

	PROBLEM
	POINTS
	SCORE

	1
	24
	

	2
	18
	

	3
	13
	

	4
	15
	

	5
	18
	

	6
	23
	

	7
	16
	

	8
	23
	

	BONUS
	0
	

	TOTAL
	150
	


1)  Reindeer must be able to fly without landing for at least thirty minutes to be part of Santa’s sleigh team.  At the reindeer high school last September, only 8 of 25 senior reindeer were able to do this.  This high school made the seniors enroll in a strict workout class.  In December, 10 of 23 senior reindeer were able to fly for thirty minutes without landing.  (Two reindeer dropped out to pursue acting careers.)  

a)  Is there good evidence that the high school’s workout class increased the proportion of reindeer that were able to fly for thirty minutes without landing?  Conduct a test of significance and write your conclusion in a practical sentence.  (15 POINTS)

b)  Find a 95% confidence interval estimating the difference between the proportion of senior reindeer who were able to fly for 30 minutes in September and the proportion who were able to do this in December.  Write your conclusion in a practical sentence.  (9 POINTS)

2)  Recall, at the reindeer high school last September, only 8 of 25 senior reindeer were able to do this.  This high school made the seniors enroll in a strict workout class.  In December, 10 of 23 senior reindeer were able to fly for thirty minutes without landing.
a)  Find a 99% confidence interval estimating the proportion of senior reindeer who were able to fly for 30 minutes without landing in December.  Write your conclusion in a practical sentence.  (9 POINTS)
b)  What is the margin of error of the confidence interval you found in part a)?  (3 POINTS)

c)  How large of a sample of reindeer would we need to estimate the proportion who were able to fly for 30 minutes without landing in December to within 5% with a 99% confidence interval.  

(6 POINTS)
3)  The following data represents the number of cookies Santa Claus ate in the first 24 days of December 2006:
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a)  Create a histogram of this data, being careful to choose an appropriate width for the bars to display the histogram shape.  (6 POINTS)

b)  What is the shape of this distribution?  (3 POINTS)

c)  On the 25th day of December 2006, Santa Claus ate 314,159 cookies.  Add this to the above data set, and give an appropriate measure of the center of this distribution.  (4 POINTS) 

4)  The amount of time it takes Santa Claus to deliver all of his presents has a normal distribution with mean 
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a)  Find the probability that Santa Claus takes longer than 24 hours to deliver his presents this year.  Show all of your work.  (9 POINTS)

b)  Select 16 years at random and let 
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be the mean time it took Santa to deliver his presents during these 16 years.  What is the sampling distribution of this mean 
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?  (6 POINTS)

5)  Santa Claus believes that his reindeer are becoming slower as they age.  The table below presents the time in seconds it took each of his 8 reindeer to run the 1000-mile dash in 1997 and 2007.

	
	1997 time (seconds)
	2007 time (seconds)

	Dasher
	3.52
	3.41

	Dancer
	4.63
	4.75

	Prancer
	5.16
	5.21

	Vixen
	4.80
	4.86

	Comet
	3.49
	3.63

	Cupid
	4.24
	4.19

	Donner
	3.93
	4.05

	Blitzen
	3.24
	3.32


a)  Is there evidence that Santa’s reindeer are becoming slower with age?  Conduct a test of significance and write your conclusion in a practical sentence.  (14 POINTS)
b)  Is the difference in the means statistically significant at the 5% level?  EXPLAIN.  
(4 POINTS)

6)  Recall the reindeer 1000-mile dash times from the last page:

	
	1997 time (seconds)
	2007 time (seconds)

	Dasher
	3.52
	3.41

	Dancer
	4.63
	4.75

	Prancer
	5.16
	5.21

	Vixen
	4.80
	4.86

	Comet
	3.49
	3.63

	Cupid
	4.24
	4.19

	Donner
	3.93
	4.05

	Blitzen
	3.24
	3.32


a)  Find a 90% confidence interval estimating the mean time for Santa’s reindeer to run the 1000- mile dash in 2007.  Write your conclusion in a practical sentence.  (9 POINTS) 

b)  In order for Santa to deliver gifts to all children on Christmas Eve 2007, his reindeer must run the 1000-mile dash in under 5 seconds on average.  Conduct a test of significance to determine if Santa will be able to deliver gifts to all children this year.  Write your conclusion in a practical sentence.  (14 POINTS)
7)  Having observed the effects of coffee on Dr. S, Santa Claus wonders if coffee may help his reindeer move more quickly.  Every month for a year, he performs tests on Rudolph by making him drink cups of coffee and recording his time on the 1000-mile dash.  Here is the data:

	# of cups of coffee
	1
	4
	3
	5
	7
	4
	6
	9
	5
	3
	2
	7

	Time

(in seconds)
	4.5
	4.3
	4.2
	3.8
	3.7
	4.1
	3.9
	3.4
	4.0
	4.4
	4.4
	3.6


a)  If Santa’s prediction is correct that increasing coffee consumption will increase Rudolph’s speed, should the # of cups of coffee and Rudolph’s time have a positive or negative association. EXPLAIN.  (Ignore the data for this part, and don’t do any calculations.)  (4 POINTS)

b)  Find the correlation r for this data. (3 POINTS)

c)  Find the equation of the least squares regression line for this data.  (6 POINTS)  

d)  On average, how does Rudolph’s time on the 1000-mile dash change as he increases the amount of coffee he drinks by one cup.  (3 POINTS)
8)  Santa Claus believes that the average number of elves per day that call in sick in December is different than the average number of elves per day that call in sick in January.  Here is the data that Santa has collected over 9 days in each month:


# of elves calling in sick in December:  25, 28, 22, 19, 21, 17, 25, 24, 21


# of elves calling in sick in January:  23, 17, 18, 21, 16, 22, 14, 17, 20

a)  Conduct a test of significance to see if Santa’s belief is true.  Make sure to include all parts of your test of significance.  Write your conclusion in a practical sentence.  (14 POINTS)

b)  Find a 96% confidence interval estimating the difference in the mean elves per day that call in sick in December and the mean elves per day that call in sick in January.  Write your conclusion in a practical sentence.  (9 POINTS)

BONUS – Dr. Swanson’s office door has a picture of a famous mathematician Euler that has been “doctored” by the Mathematical Association of America.  What is Euler wearing in this “doctored” picture? 
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