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Do all of the following problems. An answer alone will receive no credit.
Justify all your claims.

(1) Flip a fair coin 4 times.

a) Write out the sample space.
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b) What is the likelihood that you get at most two tails?
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¢) What is the likelihood that you get at least two consecutive heads
given that you get at least two heads?
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(2) You have three alarm clocks that will ring on any given morning
with probabilities 0.6, 0.75, and 0.85, respectively. For an important
exam, you set all three alarm clocks.

a) What is the probability that you will be awakened by at least one . ¢0€( Q’wa
of your alarm clocks?
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b) What is the probability that exactly two alarm clocks will ring?
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(3) Let (Q, F, P) be a probability space. Let A, B € F. Prove that the
event that exactly one of A and B occur has probability:

P(A) + P(B) — 2P(ANB).
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You have 10 dimes and 10 pennies. You put these coins in two
boxes: the first box contains 6 dimes and 2 pennies and the second
box contained 4 dimes and 8 pennies. You fairly choose a box at
random and then fairly pick a coin out of that box at random.

a) What is the probability that the coin you selected is a dime?
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b) The next day you forgot wha?ﬁox you chose, but you remember
that the selected coin was a dime. What is the probability that you
took the dime from the first box?
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(5) Roll a fair 4-sided die twice. Let X be the discrete random variable

that takes the maximum of the two rolls. Let Y = X? — 4X + 3.
Find fx, fy, E(X), and E(Y).
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(6) Let X be a discrete random variable. Suppose we know that
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a) Note that only one probability is missing. Assuming that X has
no other values in its range, find the missing probability.
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(7) a) Let X be a Poisson random variable with parameter A > 0. Find
E(eY).

For full credit you must simplify the resulting sum.
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b) Let X be a geometric random variable with parameter p > 0.
Consider Y = cos(wX). Find the probability mass function associ-
ated to Y. In fact, write fy as a table and for full credit, simplify
all sums.
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(8) Let X be a discrete random variable. Suppose X has mean -2 and
variance 3. Let Y = X? 4+ 5 and suppose Y has variance 1.

a) What is the mean of Y7
.
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b) What is the 4th moment of X7
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