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1. The Cook pine tree is native to New Caledonia but has been planted as an ornamental in many
countries. The trees tend to lean to one side as they grow. Johns et al. (2017) measured the tilt in
256 individual trees around the world. They found that 233 trees leaned toward the equator (in
the Northern hemisphere they lean south, and in the Southern hemisphere they lean north),
whereas 23 leaned away from the equator.

a. (3 points)What is the best estimate of the proportion of Cook pine trees that lean toward the
equator?
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b. (6 points)What is the 95% confidence interval for the proportion of trees leaning toward the
equator?
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2. (3 points each)
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a. ldentify the type of graph above.
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b.  What is the main function in R that can be used to make a graph like this?
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3. (15 points)New technical advances in diagnosis and screening are often expensive, and so
their benefits must be evaluated. A study of a new screening procedure for heart disease,
computerized tomographic angiography (CTA), examined 4146 patients who had stable chest
pains (The SCOT-HEART Investigators, 2018). All patients received standard tests for coronary
heart disease, but 2073 of the patients, randomly assigned, were additionally screened with
CTA, which improves detection of heart disease. After 5 years, 81 of the 2073 patients receiving
standard tests had a “major event” (death or major heart attack), whereas 48 of the 2073
patients who also received CTA had a major event.

Do an appropriate hypothesis test to ask whether these data support an effect of CTA screening
on the risk of major events.
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4. (10 points)The time it takes an individual popcorn kernel to pop conforms to a normal

distribution very closely. Assume that the mean time to popping is 165.0 seconds with a standard
deviation of 92.1 seconds.

What is the probability that a kernel of popcorn would pop in less than 120 seconds?
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5. (4 points each) Just how slippery are banana peels on the floor? “Slipperiness” can be
measured by the frictional coefficient. A small value for the coefficient indicates less friction
(more slippery) than a larger value. Ice on steel has a frictional coefficient of about 0.02, whereas
wood on concrete has a coefficient of 0.6. Below are 41 measurements of the frictional
coefficients of banana skins on linoleum, with the slippery side down (Mabuchi et al. 2012).

0.029, 0.034, 0.036, 0.037, 0.039, 0.041, 0.041, 0.042, 0.043, 0.043, 0.045, 0.047, 0.047, 0.048,
0.048, 0.048, 0.053, 0.054, 0.054, 0.054, 0.055, 0.055, 0.056, 0.056, 0.057, 0.059, 0.060, 0.062,
0.062, 0.063, 0.064, 0.065, 0.069, 0.069, 0.070, 0.071, 0.075, 0.078, 0.080, 0.113, 0.125

n:

a.

b.

C.

41; Y = 2.347; ¥ Y? = 0.148515

What is the mean frictional coefficient for banana skins on linoleum?
2.347
U\

- Answer:

00572

What is the median frictional coefficient for banana skins on linoleum?
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What is the standard deviation of the frictional coefficient for banana skins on linoleum?
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d. What is the 95% confidence interval for the mean banana peel frictional coefficient?
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e. Based on this confidence interval, are banana peels less slippery than ice?
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6. (10 po)’nts) A standard deck of cards has 52 cards, half of which are red and half of which are
black. Imagine that you deal out 5 separate cards from a well-shuffled deck. What is the
probability that all five of these cards are red? What is the probability that all five cards are all

the same color?
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7. (3 points each) Match the following R commands to their intended use:

-
library()
A read.csv()
_& x$y
C/ na.rm = TRUE

A. Load a data set from a file into a data frame
B. The column named y in data frame x

C. Ignore missing data

D. The column named x in data frame y

E. Save a dataset to a file

F. Load a package



8. (1 point each). For each of the following, circle increase, decrease, or stay the same to describe
the change in the value at the left in response to the change indicated at the head of the column.

mean

Increase sample | Increase o Increase
size standard
deviation
Increase Increase Increase
Type 1 error Decrease Decrease Decrease
([ Stay the same, | Stay the same ({ Stay the samme
e —_—
Increase Increase {Increase -
Type 2 error | Decrease” <@; Decrease
| Stay the same Stay the same Stay the same
Power to detect | Increase / “Increase — Increase
10 cm change in | Decrease ecrease FDecrease >
mean Stay the same Stay the same tay the same
AmBifuovi — Ad S
Sampling error | Increase Increase /“A‘(“él'[:hcreasel
(measured in  |Decrease Decrease ecrease
same units as Stay the same Stay the same Stay the same
original values)
Bias Increase Increase Increase
Decrease Decrease Decrease
tay the same) /| Stay the same Stay the sam
Width of Increase Increase Increage)
confidence {Decreas Decreas ecrease
interval of e same tay the same Stay the same




