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1 Linearity
Solve each of the following problems using linearity of expectation. Explain your methods clearly.

(a) In an arcade, you play game A 10 times and game B 20 times. Each time you play game A, you win
with probability 1/3 (independently of the other times), and if you win you get 3 tickets (redeemable
for prizes), and if you lose you get 0 tickets. Game B is similar, but you win with probability 1/5, and
if you win you get 4 tickets. What is the expected total number of tickets you receive?

(b) A monkey types at a 26-letter keyboard with one key corresponding to each of the lower-case English
letters. Each keystroke is chosen independently and uniformly at random from the 26 possibilities. If
the monkey types 1 million letters, what is the expected number of times the sequence “book” appears?
(Hint: Consider where the sequence “book” can appear in the string.)
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2 The Memoryless Property
Let X be a discrete random variable which takes on values in Z+ (the positive integers). Suppose that for all
m,n ∈N, we have P[X > m+n | X > n] = P[X > m]. Prove that X is a geometric distribution. Hint: In order
to prove that X is geometric, it suffices to prove that there exists a p ∈ [0,1] such that P[X > i] = (1− p)i

for all i > 0.

3 Fishy Computations
Assume for each part that the random variable can be modelled by a Poisson distribution.

(a) Suppose that on average, a fisherman catches 20 salmon per week. What is the probability that he will
catch exactly 7 salmon this week?

(b) Suppose that on average, you go to Fisherman’s Wharf twice a year. What is the probability that you
will go at most once in 2018?

(c) Suppose that in March, on average, there are 5.7 boats that sail in Laguna Beach per day. What is the
probability there will be at least 3 boats sailing throughout the next two days in Laguna?
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