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“I can do everything through Him who gives me strength.”
-- Philippians 4:13
· Please show all your work!  No partial credit will be given for incorrect answers with no work shown.  Please draw a box around your final answer.

· Calculators are permitted, but no notes, text, laptops, or PDAs.  Cell phones should be muted and left in your pocket or bag.
· Tables 3, 6, 7, and 8 will be provided to you attached to the exam.
Word Problems

(1) Mark each of the following statements as descriptive (D) or inferential (I):
[4]
(a) In 2005, 16% of the fish in Salmon Creek were longer than 50cm.
Inf____
(b) Of 1800 patients in a 2006 Templeton Foundation study, 55% of
patients who were prayed for developed post-surgery complications.
Des___
(c) Babies given juice before bedtime are three times more likely
to develop tooth decay.
Inf____
(d) At the α=0.05 level of significance, we reject the null hypothesis
that traffic fatalities have not decreased since 2002.
Inf____
(2) For each type of variable, give an example:
[4]
(a) Nominal

e.g., name, color, hometown

(b) Ordinal

e.g., letter grade, level of satisfaction

(c) Discrete

e.g., number of cars in a parking lot

(d) Continuous

e.g., length, temperature
(3) Consider z-scores on a normal distribution.

(a) What is the z-score corresponding to an x value of -1.5 on a standard normal distribution?
[1]
z = -1.5

(b) What is the z-score corresponding to an x value of -1.5 on a normal distribution with a mean of 2.1 and a standard deviation of 1.8?
[1]
z = -2



(c) What percent of the area under the curve of the normal distribution in part (b) is to the left of x=-1.5?
[1]
~2.28%


(4) In a certain forest, the odds that a tree is infested with mountain pine beetle are 2 to 3.

(a) Translate this statement into a probability.
[1]
40%
(b) If we randomly sample 6 trees, what is the probability that exactly half of the trees are infested? 
[4]
27.6%
(c) If we randomly sample 60 trees, how many would we expect to be infested? 
[1]
24

(d) What is the standard deviation of the number of trees out of 60 which are infested? 
[2]
3.79
(e) If we randomly sample 60 trees, what is the probability that at least half of the trees are infested? 
[5]
94.29%
(5) Consider a sample space “S” consisting of all women under 50.  Let the event “A” represent “women under 50 who have a heart attack”, and the event “B” represent “women under 50 who smoke”.  Translate each of the following statements into equations involving S, A, and/or B.
(a) 20% of women under 50 smoke. 
[1]
P(B) = 0.20
(b) Of those women under 50 who have a heart attack, half smoke.
[2]
P(B|A) = 0.50
(c) 117,000 female smokers under 50 have a heart attack. 
[2]
n(A ∩ B) = 117,000

(d) Using the information in (a)-(c), estimate the number of women under 50 in the study who have a heart attack. 
[2]
117,000/0.50 = 234,000
(6) The concentration of sarcoplasmic calcium in a population of muscle cells is normally distributed with mean 2.75 micromolar.  Approximately 10% of the cells have an unusually high concentration of at least 6 micromolar.  Estimate the standard deviation of calcium concentration in this population of cells.
[3]
2.54 micromolar


(7) Assume leaf efficiency (biomass increase in grams per square mm of leaf) of a population of ficus plants is normally distributed with standard deviation 65 g/mm2.  How many plants would need to be sampled to estimate the mean leaf efficiency to within ±10 g/mm2 at 90% confidence? 
[3]
116 plants
(8) The average lifespan of a mountain pine beetle is about 12 months.  A mild pesticide is applied to a test forest, and resulting lifespans (in months) of individual beetles are recorded in the (fictional) table below:

	10.6
	12.8
	11.4
	13.7

	12.1
	11.8
	11.1
	9.5

	11.6
	12.2
	10.9
	11.8


(a) Draw a relative frequency histogram of this data by whole months. 
[4]
(9mo: 8.3%, 10mo: 16.7%, 11mo: 41.7%, 12mo: 25%, 13mo: 8.3%)

(b) Draw and label a box-and-whiskers plot for this data. 
[4]
(min: 9.5, 1st quart: 11, median: 11.7, 3rd quart: 12.15, max: 13.7)

(c) What is the mode for this data? 
[1]
11.8mo

(d) What is the sample mean lifespan of the beetles with pesticide? 
[2]
11.625mo

(e) Find the mean absolute deviation (MAD) of this data
[2]
0.775mo

(f) What is the sample variance of the beetles with pesticide? 
[2]
~1.1566

(g) What is the sample standard deviation of the beetles with pesticide? 
[1]
~1.07545 mo

(9) Using the data from the previous problem, we wish to test whether the pesticide reduces beetle lifespan.

(a) State the null and alternative hypotheses. 
[2]
H0: lifespan same or longer (no reduction)
Ha: lifespan shorter, reduced

(b) Determine the p-value for the claim that the pesticide reduces beetle lifespan. 
[5]
t-score = 1.208; p-value ~= 0.128

(c) Using a level of significance of α=0.10, state your conclusion on the effect of the pesticide on pine beetle lifespan. 
[2]
Fail to reject null hypothesis;
insufficient evidence to show the pesticide reduces lifespan

(10) Using the data from the previous problem, we wish to test whether the pesticide increases the standard deviation of beetle lifespan.  For this question, assume the standard deviation of beetle lifespan without pesticide is 0.84 months.

(a) State the null and alternative hypotheses. 
[2]
H0: no increase in standard deviation
Ha: standard deviation increases
(b) Determine the p-value for the claim that the pesticide increases standard deviation of beetle lifespan.
chi-sq = 18.03, p-value ~= 0.08 (estimate)

(c) Using a level of significance of α=0.10, state your conclusion on the effect of the pesticide on the standard deviation of pine beetle lifespan. 
[2]
Reject null hypothesis;
the pesticide does increase standard deviation of lifespan

