Math 135B, Spring 2011.
Apr. 20, 2011.

MIDTERM EXAM 1

NAME(print in CAPITAL letters, first name first): <=l

NAME(sign):

ID#:

Instructions: Each of the 4 problems has equal worth. Read each question carefully and answer
it in the space provided. YOU MUST SHOW ALL YOUR WORK TO RECEIVE FULL CREDIT.
Calculators, books or notes are not allowed. Unless you are directed to do so, or it is required for
further work, do not evaluate complicated expressions to give the result as a decimal number.

Make sure that you have a total of 5 pages (including this one) with 4 problems.
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1. In a group of 3n people, n people wear a red hat, n people wear a green hat, and n people wear a
blue hat. The are seated at random on a row of 3n chairs; n of the chairs are red, n are green, n are
blue. Let N, be the number of people that sit in a chair of the same color as their hat.
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2. The joint density of X and Y is given by
e~
f(m,y)=—1—, for 0 < = < 3y,
Y

and 0 otherwise. Compute the conditional density of X given Y = y. Do you recognize this distribu-
tion? Compute also E(X|Y = y).
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3. A casino offers the following game. Roll a fair die. If you roll 1 or 2, you lose $2 (i.e., you Win‘
—$2); if you roll 3, 4, or 5, you win or lose nothing; and if you roll 6, you win $1.
(a) Assume you play once. Compute the moment generating function of the amount you win.
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(b) Assume you play the game n times (independently). Compute the moment generating function of
the combined amount/\you win.
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(c) Assume you play the game n times. Let p, be the probability that your losses do not exceed T

dollars (i.e., you win at least —4 dollars). Explain how you would find a good upper bound for p,,,

but do not carry out the computation. Is this probability smaller or larger than ;}5 for large n?
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4. Start with an empty pot. Each round, 3 people each toss a fair coin. If they all toss Tails, the game
is over. Otherwise, each person who tosses Heads adds $1 into the pot, and the game continues with
the next round. Let N be the number of rounds on which a nonzero amount is added to the pot. Let
S be the dollar amount in the pot after the game is over. (Help: variance of a Geometric(p) random
variable is —IF_ZE)

(a) Determine the expectation and variance of N.
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(b) Determine the conditional distribution of S given N = 2.
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