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Due: Wednesday, October 10, 2018
Read: Sections 3.5, 5.1-5.4

Instructions: All solutions should be prepared carefully, recopied in a neat final form, and presented in
the order given. All solution sets shall be completed on white paper and stapled (unlined paper is preferred).
Careless presentation (e.g. notebook fringes, bad handwriting, pen scribbles, doodles, wasted space, etc) will
result in a deduction of points at my discretion. Submitted work that does not demonstrate clearly the
process by which one arrived at the answer will not receive credit of any kind. Academic dishonesty will not
be tolerated.
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Problem Set II October 3, 2018 MAT 140

1.] The distribution of SAT scores for the mathematics component is mound-shaped (symmetric) with mean
505 and standard deviation 92.

a.) What is the correct mathematical symbol for the mean and standard deviation given here?
b.) What is the z-score if you get a score of 475 on the SAT math component?
c.) Suppose a score has a z-score of 1.2. What is the corresponding SAT score?
d.) According to the Empirical Rule, approximately 97.5% of the data falls below what score?

2.] A box contains two white, two red, and two blue poker chips. Two chips are randomly chosen without
replacement, and their colors are noted. Define the following events:

A : {both chips are of the same color}
B : {both chips are red}
C : {at least one chip is red or white}

a.) Define an outcome of this experiment as a pair of chips, where order is irrelevant. Determine the
total number of outcomes in the sample space, then draw a diagram that demonstrates this sample
space by listing all possible outcomes.

b.) In your diagram, circle and label the outcomes that make up events A, B, and C. (Using colored
pens/pencils may be useful.)

c.) Determine P (A), P (B), and P (C), assuming every outcome in the sample space is equally likely.
d.) Find P (Bc), P (B ∩Ac), P (Cc ∩Ac), P (B|A), P (B|Ac), P (B|C), P (A|C), and P (C|Ac).
e.) Are the probabilities you found in the previous question Theoretical or Empirical probabilities?

Briefly explain.

3.] Madison is a 9-year-old female Golden Retriever. She lays in the hallway of the math department. When
class lets out and students enter the hallway, there is a 74% chance a student will pet her, a 51% chance
a student will take a picture of her, and a 99% chance a student will either pet her or take a picture of
her or both.

a.) What is the probability that Madison will be ignored (i.e. neither pet nor photographed) by a
passing student?

b.) What is the probability that Madison is both pet and photographed by a passing student?

4.] The two-way table below shows the results of a survey in which 142 males and 145 female workers aged
25 to 64 were asked if they had at least one month’s income set aside for emergencies.

Gender
Emergency Income Male Female

< one month’s income 66 83
> one month’s income 76 62

a.) Find the probability that a randomly selected worker is female.
b.) Find the probability that a randomly selected worker has one month’s income or more set aside for

emergencies, given that the worker is female.
c.) Find the probability that a randomly selected worker is male, given that the worker has less than

one month’s income set aside for emergencies.

5.] Consider tossing a fair coin and then rolling a die. Let A be the event “tossing a tail” and let B be the
event “rolling a number greater than 2.” Are A and B independent? Justify your answer by explicitly
showing that two appropriate probabilities are equal or not equal. You can do this by first mapping out
the sample space and considering the subsets of outcomes that make up A and B.


