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(24 points total)

Problem 1: A student wants to analyze to probability of
drawmg certain hands in poker. In this problem we will
consider a deck of 52 cards consisting of four suits of each of
the numbers 1-13. A hand will consist of 5 cards.

Note: when talking about a hand, the order of the cards does
not matter. So: {1,2,2,4,5} and {2,4,1,5,2} are equivalent.

(6 points)
1.a) What is the probability of a hand having exactly three
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(6 points)

1.b) What is the probability of getting a straight? This means
the hand contains cards that ascend consecutively. For
example, a hand containing the numbers {4,5,6,7,8}, or the
numbers {2,3,4,5,6}, etc. Note that in this problem, card 1 is
NOT greater than card 13 as is sometimes considered in poker,

so0{10,11,12,13,1}isnota straight.

(? ‘15 — Eactl GAeD Tt Tule
2 o STRATEHT CAN e From
£\ Avy aQNe QF Tue
There Aee 9 (% / 9 sugTs.
PossTRE Starceir S » '\
L),5]
PLZ"): ‘ﬁ{e&z '\m““ z
1371
L & cHazee & ?mm?:’f-*-
b HANDS
[5,9]
16 10]
A




Name: gcvz FTIoNS SID:

(6 points)

1.c) What is the probability of getting a straight, drawn
temporally in ascending order? That is, you draw the lowest
card first, followed by the second lowest, followed by third
lowest, followed by forth lowest, followed by the highest card.
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| (6 points)
| 1.d) What is the probability of getting a hand containing three
of any one number, and two of any other number? Examples:

(3,3,3,2,2}, {5,5,5,9,9}, {12,12,12,6,6}
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(36 points total)

SID:

Problem 2: To the best of our knowledge, with probability 0.8
Al is guilty of the crime for which he is about to be tried. Bo and
Ci, each of whom knows whether or not Al is guilty, have been

called to testify.

Bo is a friend of Al’s and will tell the truth if Al is innocent, but
will lie with probability 0.2 if Al is guilty. Ci hates everybody
but the judge and will tell the truth if Al is guilty but will lie
with probability 0.3 if Al is innocent.

Given this model of the physical situation, answer the following

questions.
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(10 points)
2.a) Determine the probability that the witnesses give
conflicting testimony.
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(8 points)
2.b) Which witness is more likely to commit perjury (lie)?

P(Y)= PR +7N8)= P(AB') 4 Ptx3)
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(10 points)
2.c) What is the conditional probability that Al is innocent,
given that Bo and Ci gave conflicting testimony?

P = P(AY) = PWK B,
Pex) P(x)
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(8 points)
2.d) Are the events “Bo tells alie” and “Ci tells a lie”
independent? Are these events conditionally independent to an

observer who knows whether or not Al is guilty?
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(40 points total)
Problem 3: Random variables X and Y have the joint PDF:

2 ifxo>0andy, >0and gt yg=1
Jxy (o y0) = {O otherwise

. Let A be the eventY < 0.5.
Let B be the eventY > X.

(10 points)
3.a) Determine the numerical value of P(B|A)
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(40 points total)
Problem 3: Random variables X and Y have the joint PDF:

42 Hxa>Dandys>0andx;+y; S 1
Fex (o y0) = {O otherwise

. Let Abetheevent?Y < 05
Let B be the eventY > X.

(10 points)
3.a) Determine the numerical value of P(B|A)
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(10 points).

3.b) Prepare a neat, fully labeled sketch of fy}y(x0]0.5). Also
evaluate the conditional expectation and the conditional
variance for X, given that the experimental value of Y is equal

to 0.5.
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(10 points)

3.b) Prepare a neat, fully labeled sketch of fyy(x0[0.5). Also
evaluate the conditional expectation and the conditional
variance for X, given that the experimental value of Y is equal

to 0.5.
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(10 points)
3.c) Prepare a neat, fully labeled sketch of fy(xo|B).
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(10 points) .
3.d) Let T = XY. Determine the numerical value ofE[ 3
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(END OF EXAM) Please make sure your name and SID are
at the top of every page.
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