
SOS 101/AML 100 Exercise Name:

Problem set 3
Probability, distributions and descriptive statistics

General instructions: Answer each question as thoroughly as possible (meaning, show
us your thought process completely). Use the space provided unless otherwise noted. Please
organize your answer so that the flow of your reasoning is clear and leads obviously to your
answer. (This will help ensure that you get all the points you are due.)

Late penalty: 10% of points earned per day late.

1. In the United States, there are 99 nuclear reactors licensed to generate power for the
general grid. (There are a number of others in the military and research centers.) Suppose
each follows the NRC guidelines independently, as discussed in lecture.

(a) What is the probability that none will experience a reactor core accident (regardless
of whether or not containment is breached) in the next year?

(b) What is the probability that none will experience a reactor core accident (again,
regardless of containment status) in the next 100 years?

(c) What is the probability that exactly 5 will experience core accidents, regardless of
containment status, in the next year?
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2. A fungus called Elytroderma deformans causes a disease in pine trees called Elytroderma
needle blight. A survey performed 30 years ago showed that 22% of the pine trees in
northern Arizona were infected with this fungus at that time. You decide to investigate
if that is still true today. So you examine a sample of 20 trees.

(a) Assuming that infection is a Bernoulli process (that is, the number of infected trees
in a sample is binomially-distributed), calculate the probability that 18 or more trees
in your sample of 20 would have the disease. (Work it out by hand and show your
work.)

(b) It is clear from the epidemiology (study of disease spread) that uninfected trees
become infected only if they are near a tree that is already infected with the fungus.
Explain how this fact affects the confidence that you have in the validity of your
answer to part (a) of this question.

Fall 2017 2 Nagy



3. Download the data file, “AirQuality.xls” from the course website:

faculty.scottsdalecc.edu/nagyteaching/sos-101-aml-100

(under “data”). Included are the following data from New York City from May to Septem-
ber, 1973.

• Ozone: Surface ozone concentration in parts per billion.

• Solar.R: Solar radiation measured in units called Langleys, taken from 8:00 am to
12:00 noon in Central Park.

• Wind: Average wind speed in miles per hour.

• Temp: Maximum daily temperature in ◦F.

• Month: Number of the month, from 5 (May) to 9 (September).

• Day: Day of the month.

Use that data set for the following exercises.

(a) Use a spreadsheet program (Excel or equivalent) to calculate the mean and standard
deviation of the temperatures for each month in the study.

(b) Make time series scatter plots of temperature and ozone concentration over the length
of the study.

(c) Print your calculations and plots and append them to this problem set.

(d) In the space below, comment on the relationship between the calculations and the
plots. Do you see any patterns? Do the calculations and plots both support those
patterns?
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4. Download the excel data sheet titled “Ache Data.xlsx” from the course website (URL
given above). This data set comes from Professor Kim Hill’s research on the Ache people
of Paraguay. Each line represents data from a single foraging trip. Over 600 foraging
trips were observed. On each trip, researchers noted the time spent foraging (in hours),
the mass of meat harvested (in kg), the energy content of meat harvested (in Calories)
and the energy of other, non-meat foods harvested (plants and honey, in Calories). Use
this data set to complete the following exercises.

(a) Construct a histogram of the distribution of time spent foraging.

(b) Construct a histogram of the amount of energy (Calories) from meat harvested per
foraging trip.

(c) Construct a histogram of the amount of energy (Calories) from non-meat sources
harvested per trip.

(d) Print these plots and append them to this problem set.

(e) In the space below, estimate the probability that a single foraging trip results in a
successful hunt (i.e., the amount of meat collected is > 0 kg). Show your reasoning.

(f) Estimate the probabiltiy that a single foraging trip is unsuccessful (i.e., no energy
from either meat or non-meat sources are obtained). Show your calculations and
reasoning below.
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