
NAME:

Math 20

Summer 2015

Exam I

Instructions:

1. Write your name legibly on this page.

2. There are eight problems, some of which have multiple parts. Do all of them.

3. Explain what you are doing, and show your work. You will be graded on your work,
not just on your answer. Make it clear and legible so I can follow it.

4. It is okay to leave your answers unsimplified. That is, if your answer is the sum or
product of 5 numbers, you do not need to add or multiply them. Answers left in terms
of binomial coefficients or factorials are also acceptable. However, do not leave any
infinite sums or products, or sums or products of a variable number of terms.

5. There are a few pages of scratch paper at the end of the exam. I will not look at these
pages unless you write on a problem “Continued on page. . . ”

6. This exam is closed book. You may not use notes, calculators, or any other external
resource. It is a violation of the honor code to give or receive help on this exam.

1



1. (10 points.) Show that P (A ∩B) ≥ 1− P (Ã)− P (B̃).
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2. (10 points.) If 5 married couples are seated at random in a row, compute the probability
that no couple sits next to one another.
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3. (10 points.) There are three urns labeled A, B, and C. Urn A contains 2 white and 4
red balls. Urn B contains 8 white and 4 red balls. Urn C contains 1 white and 3 red
balls. Suppose one ball is chosen from each urn. What is the probability that the ball
from urn A is white given that exactly 2 white balls were selected?

4



4. (10 points.) Suppose you are throwing darts at a dart board. You are so bad at this
that we might as well model it as picking a point (x, y) at random from inside the
unit circle Ω = {(x, y); x2 + y2 ≤ 1}. Let Z = x2 + y2 the distance squared from the
bullseye.

(a) Compute the cumulative distribution function for Z.

(b) Compute the density function for Z.
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5. (10 points.) Let an ∼ bn denote that two sequences are asymptotically equivalent. Let
an, bn, and cn be three sequences that do not limit to zero. Prove the following:

(a) If an ∼ bn then bn ∼ an.

(b) If an ∼ bn and bn ∼ cn, then an ∼ cn.
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6. (10 points.) Compute the cumulative distribution function for the following density
functions:

(a) f(x) = λe−λx, x ∈ (0,∞)

(b) g(x) = 1/a, x ∈ (0, a)

(c) h(x) = 1/x2, x ∈ (1,∞).
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7. (10 points.) Write:
2n∑
k=0

(
4n

2k

)
without using

∑
or ....
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8. (10 points.) A poker hand consists of 5 cards being dealt to you at random from a full
deck. Find the probability of

(a) a flush (5 cards of the same suit);

(b) one pair (i.e. a hand of the form a, a, b, c, d with a, b, c, d distinct ranks).
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Extra paper for scratch work. We will not look at this page unless you write a note on
a problem saying “Continued on page. . . ”
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