MATH 208H – Final Exam

May 10, 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-83, tell me which function you use.  This will be worth 3 points on these problems.

	PROBLEM
	POINTS
	SCORE

	1
	10
	

	2
	19
	

	3
	31
	

	4
	15
	

	5
	25
	

	6
	23
	

	7
	23
	

	8
	6
	

	TOTAL
	152 150
	


1)  A deck of cards has 4 suits, Clubs (C), Diamonds (D), Hearts (H), and Spades (S).  You select a card at random from the deck, record its suit, place it back in the deck and reshuffle the cards.  You then select a 2nd card from the deck and record its suit.  For example, if you select a club and then a heart, you would record CH.
a)  Find the sample space for this random phenomenon.  (4 POINTS)

b)  Since we placed our 1st card back in the deck before selecting our 2nd card, each of the possible outcomes in the sample space is equally likely to occur.  Find the probability that we drew two cards that had the same suit.  (3 POINTS)

c)  Find the probability that we drew at least one card that was a heart.  (3 POINTS)

2)  The following table displays the level of education and the smoking status of (what we will consider) a SRS of 459 French men aged 20 to 60 years old who visited a health center for a routine checkup.

	Education
	Smoking Status

	
	Nonsmoker
	Former
	Moderate
	Heavy

	Primary School
	56
	54
	41
	36

	Secondary School
	37
	43
	27
	32

	University
	53
	28
	36
	16


a)  Conduct a test of significance to determine if there is a relationship between Education and Smoking Status of French men.  (15 POINTS)
b)  Give a practical description of the difference between the observed Smoking Status of French men with a University education and what the distribution should have looked like if the null hypothesis were true.  (4 POINTS)
3)  Recall the French men smoking habit data from the last page:

	Education
	Smoking Status

	
	Nonsmoker
	Former
	Moderate
	Heavy

	Primary School
	56
	54
	41
	36

	Secondary School
	37
	43
	27
	32

	University
	53
	28
	36
	16


a)  The proportion of French men who are nonsmokers is approximately 32%.  Conduct a test of significance to determine if the proportion of French men with a University education who are nonsmokers is greater than this.  Write you conclusion in a practical sentence.  (15 POINTS)
b)  Find a 98% confidence interval estimating the difference between the proportion of French men with a primary school education who are heavy smokers and the proportion of French men with a secondary school education who are heavy smokers.  Write your conclusion in a practical sentence.  (10 POINTS)

c)  How large of a sample of Russian Females would we need to estimate the proportion who are heavy smokers to within 4% with a 98% confidence interval?  (6 POINTS)
4)  Can you predict the price of a diamond from its size in carats?  Here is the data for 9 round-cut diamonds of D color and VS1 clarity.
	Size (carats)
	Price

	0.66
	$3282

	0.75
	$3950

	0.70
	$3543

	0.71
	$3788

	0.77
	$4108

	0.80
	$4378

	0.90
	$5682

	0.91
	$6426

	1.18
	$9362


a)  Find the equation of the least squares regression line for predicting a diamond’s price from its size in carats.  (6 POINTS)

b)  Use your line to predict the price for a 1 carat round-cut diamond of D color and VS1 clarity.  (3 POINTS)
c)  What specifically does the slope of this least squares regression line tell us about the relationship between the size of a diamond and its cost?  (3 POINTS)

d)  Why should we be somewhat careful about the fact that that 1.18 carat diamond is quite a bit larger than the rest of the diamonds in our data?  (3 POINTS)

5)  The following data represents the number of corn plants in randomly sampled rows for various plot types:
	Plot Type
	Number of Plants

	Sludge Plot
	25
	27
	33
	30
	28
	27

	Spring Disk
	32
	30
	33
	35
	34
	34

	No Till
	30
	26
	29
	32
	25
	29


a)  Make a table of the sample means and sample standard deviations of the number of plants for each plot type.  (6 POINTS)
b)  Conduct a test of significance to see if there is a difference in the mean number of plants in a row from the 3 plot types.  State your conclusion in a practical sentence, and assume all data are simple random samples from normal distributions.  (15 POINTS)

c)  Is the difference in the three means statistically significant at the 1% level?  EXPLAIN.  

(4 POINTS)  

6)  Recall the corn plant data from the last page:

	Plot Type
	Number of Plants

	Sludge Plot
	25
	27
	33
	30
	28
	27

	Spring Disk
	32
	30
	33
	35
	34
	34

	No Till
	30
	26
	29
	32
	25
	29


a)  Find a 99% confidence interval estimating the mean number of plants in a row for the No Till plot type.  Write your conclusion in a practical sentence.  (9 POINTS)

b)  A fourth plot type called Spring Chisele is known to have a mean of 29.5 plants in a row.  Conduct a test of significance to see if the mean number of plants in a row for the Not Till plot type is different than this.  Write your conclusion in a practical sentence.  (14 POINTS)

7)  Recall the corn plant data from the last page:

	Plot Type
	Number of Plants

	Sludge Plot
	25
	27
	33
	30
	28
	27

	Spring Disk
	32
	30
	33
	35
	34
	34

	No Till
	30
	26
	29
	32
	25
	29


a)  Find a 95% confidence interval estimating the difference in the mean number of plants in a row for the Sludge Plot plot type and the mean number of plants in a row for the Spring Disk plot type.  Write your conclusion in a practical sentence.  (9 POINTS)

b)  Conduct a test of significance to determine if the mean number of plants in a row for the Sludge Plot plot type is less than the mean number of plants in a row for the Spring Disk plot type.  Write your conclusion in a practical sentence.  (14 POINTS)

8)  Suppose the time it takes a student to complete this exam is approximately normally distributed with mean 90 minutes and standard deviation 20 minutes.  Find the probability that a randomly selected student completes the exam in less than 2 hours.  (6 POINTS)
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