
Math 11 Exam 1

Winter 2019

Instructions: You have 45 minutes to answer all five questions on this exam. Some questions will have
multiple parts. Please make sure to allocate enough time to finish. You may use a standard four function or
graphing calculator and up to six single-sided pages of notes, but please put away all other notes, books or
electronic devices (other than non-smart watches). Put your answers in the space provided. If more room is
required, the back of the page may be used or the instructors can be asked for additional paper, but be sure
to indicate where your solution is to be found.

Please sit in the seat indicated on your exam booklet. You may begin filling out the front of this booklet
now, but do not open the booklet until instructed to do so.
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Question 1 (Histogram Descriptions, 20 points). Consider the three histograms below. Which of these
histograms (A, B or C) best fits each of the descriptions below:

(a) Which histogram is bimodal? [4 points]

(b) Which histogram has the largest spread? [4 points]

(c) For which histogram is the mean smaller than the median? [4 points]

(d) Which histogram is skewed right? [4 points]

(e) Which histogram has an outlier? [4 points]
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Question 2 (Correlation Analysis, 20 points). Consider the scatterplot and regression line below along with
the three marked points (A, B, C):

(a) Which is the closest to the correlation of X and Y ?[4 points]

(A) -0.8

(B) 0

(C) 0.5

(D) 0.9

(b) If we doubled each of the X values, which of the following would be true? [4 points]

(A) The correlation would decrease.

(B) The standard deviation of Y would increase.

(C) The mean of X would increase.

(D) The standard deviation of X would decrease.

(c) Note the slight trend in the residuals. Which of the following reparameterizations would have the greatest
chance of fixing it?[4 points]

(A) log(X) vs Y

(B) X vs. Y 1/2

(C) X vs. Y 2

(d) Which of the three possible outliers (A, B, C) would have the largest leverage? [4 points]

(e) Which of the three possible outliers (A, B, C) would alter the slope of the regression the most?[4 points]
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Question 3 (Home Prices, 20 points). Trying to understand housing prices, an economist plotted the average
price per square foot of a house in a city (Y ) against the population per square mile of that city (X). He
found that the standard deviation of Y was 50 dollars per square foot, the correlation coefficient was 0.6, the
mean of X was 6, 000 people per square mile and that the regression line was

p̂rice = 0.05 ∗ (population density) − 50.

(a) What is the standard deviation of X? [4 points]

(b) San Diego has a population density of about 4,000 people per square mile. What would you expect average
housing prices to be? Roughly how much would you expect this answer to be off by? [8 points]

(c) New York has a population density of about 30,000 people per square mile. What would you expect
average housing prices to be? Roughly how much would you expect this answer to be off by? [8 points]
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Question 4 (Crazy Dice, 20 points). You run across a strange set of dice. When you roll one of them the
probability table for various results is as follows:

Result 1 2 4 5
Probability 0.3 0.2 0.1 0.4

(a) What is the sample space corresponding to the experiment where the die is rolled a single time? [5 points]

(b) What is the expected result of a single die roll? [5 points]

(c) What is the probability that the die roll is an even number? [5 points]

(d) If the die is rolled twice, what is the probability that the sum of the rolls is 5? [5 points]
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Question 5 (Smoking and Lung Cancer, 20 points). In the United States about 1 in 5 people smoke. A
smoker has about a 10% change of dying of lung cancer, while a non-smoker has about a 0.2% chance.

(a) What fraction of lung cancer deaths are from smokers? [10 points]

(b) If smoking was eliminated, how much might lung cancer rates be expected to decrease? [10 points]
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