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1. (25 points) Christmas Logistics: The elves at the North Pole Center of Operational Research
are preparing for this years ride and most know how much weight to account for on the sleigh.
They’ve randomly selected 23 gifts to weigh in a study of gift structure. The mean weight is
found to 6 pounds with a standard deviation of 2.7 pounds.

(a) (10 points) Create the 95% confidence interval for the mean weight of all presents going
out to children this year.

(b) (5 points) Last year the mean weight was found to be 5 pounds. Write down a null and
alternative hypothesis for the claim that the average present weight has increased since
last year.

(c) (10 points) Find a p-value for this claim? What conclusion should be drawn at the 95%
confidence level?

2. (25 points) A survey of 900 teachers across America found that 472 preferred Star Trek while
428 preferred Star Wars.

(a) (10 points) Create the 90% confidence interval for the proportion of all teachers who prefer
Star Trek.

(b) (5 points) Write down a null and alternative hypothesis for the claim that teachers are
evenly split in their preference of Sci-Fi franchise.

(c) (10 points) Find a p-value for this claim? What conclusion should be drawn at the 90%
confidence level?
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3. (50 points) Motor Trend Car Road Tests: The following question uses the mtcars data
set in the base R langauge.

(a) (5 points) Describe the mtcars data set.

(b) (10 points) Use the t.test function to test the claim that the average car model has
better gas millage than 22 mpg at the 95% confidence level.

(c) (10 points) Create a pair of Boxplots for the MPG based transmission type.

(d) (15 points) Find the p-value for the claim that transmission type has no effect on the gas
mileage. Does this necessarily mean that transmission type has a direct effect on mileage?
Why or why not?

(e) (10 points) Create a set of Boxplots for the MPG based on the number of cylinders.

(f) (5 points) Find the 99% confidence interval for the improvement in gas mileage for an 4
cylinder engine over a 6 cylinder engine.


