i. What is the sample space of an experiment?
(&) The most likely event
~ (b) A number between 0 and 1 (/ ; S'L
(@) The set of all possible outcomes
(d) A galaxy far far away A

ii. Which of the following is an example of a random variable?
0\6"“’\“'”0\ to ovteone
@@ The outcome (1 through 6) of a die roll e ¥
“tb). The outcome (Heads or Tails) of a coin flip
(c) Being dealt a royal flush in poker
(d) Rolling an odd number on a die

(e) All of the above
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iii. Let A and B be two events. Which of the following is true about P(4|B) and P(B|A)?
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te). They are always equal : \QU\\"Q& i gl :
R) They are never equal » M h
T They are equal when events A and B are independent %\?‘\) w6

They are equal when events A and B are disjoint |
(e) None of the above

iv. You flip a fair coin 10 times, and it lands Heads each time. What is the probabllty it lands Heads
on the next flip? ,
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(e) None of the above W H
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v. Which of the following is incorrect?

(a) For any two events A and B, IP’(A n B) <P(A).

(b) For any two random variables X and Y, E(X + Y) E(X) +E(Y).
Q If P(A) = 0 then the event A cannot occur.

(d) For any two events A and B, P(AUB) <P(A) +P(B).

(e) None of the above




2. (15 points) :
(a) Explain (briefly!) by drawing a Venn Diagram why P(A U B) = P(A) + P(B) — P(AN B).
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(b) If events A and B are independent, what must P(A N B) be equal to? 8 O S -QQQ}\G LN : '@( .}\\%\:\QU\S |
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(c) Suppose events A and B are independent. Prove that P(AU B) = P(4) + P(B)P(A4°).
(Hint: Start with the union law).
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3. (15 points) Two marbles labeled 1 and 2, are in a bag; you draw one at random. You thep ﬂ}lp' a sigllzzf
of coins equal to the amount that appeared on the marble (ie. if you drew a 2, you now flip ’
otherwise you flip just one coin).

J (2) Suppose you win this game if you do not flip any Heads. What is the probability of winning this
game?
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/ (b) Let p be your answer to (a). Your friend Mr. Bin Omial loves this game, so he invites five people

to play. What is the probability exactly three out of the five people win the game? (You may leave
this in terms of p if you wish.)
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/ (c) If five people play this game, find the expected number of people who will win the game. (You may
leave this in terms of p if you wish.)
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4. (15 points) You have a standard deck of 52 cards (13 ranks (Ace through King), with 4 suits of each).
You shuffle the deck thoroughly.

(a) A pairless hand is a hand that doesn’t contain any pairs of the same rank (i.e. each card is a
different rank). What is the probability that you are dealt a pairless hand when you are dealt five
cards at random?

k&’s

Lobed, % of \mbg = & .
= Ve

ko\(x\ 2 o} handgy W]() prics © k\f,v‘}t\)

QO(\‘\ (vl Corvs
N

S
Qi Q N
\/ ( \:;)(b\\w ,.«rﬂ\ i e 0% ¢ v
\ AVA'ARY]

\

I‘\,\ ( s \ \\

\
\

s ‘)

(b) In poker, the ranks of the cards are ordered from lowest to highest as 2,3,4,..., 10, Jack, Queen,
King, Ace. If you are dealt five cards at random, what is the probabilty that the first card you are
dealt has strictly higher value than the second card you are dealt?
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(c) Suppose a magician has a regular deck and aslo a “trick deck” for which drawing an Ace has
probability 0.25. Suppose he has a bag that contains 4 regular decks and 1 trick deck, and he
randomly draws a deck out the bag. From that deck, he randomly draws a card. Given that card

in an Ace, what is the probability the deck was the trick deck?
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