Problem 1. Suppose that A, B, and C are events in an experiment, with C' and AU B mutually
exclusive and

P(AB®)=1/6, P(BA®)=1/4, P(AB)=1/12, P(C)=5/12 A g
Find the probability of each of the following: m
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b. at least one of A or B occurs <

c. exactly one of the three events occurs

d. all three events occur

e. at least one of the three events occurs

1
P(AV= P(ARS) + P(AB) = = 1 13" %

n

1 1 1
+lz.—‘4 2

Plaum) =

C @

) S
© P(AB UBATUC)=T R ST

& Pp(ABC) =o

©®© P(Aueuc)= —l:—l

Problem 2. A symphony orchestra has in its repertoire 30 Haydn pieces, 15 modern pieces, and
9 Beethoven pieces. A program consists of three different pieces from the repertoire. Suppose we
choose a program at random. Find the probability that the program has

a. two modern pieces
b. more than one piece of the same type

c. a Hayden piece first, followed by 2 modern pieces
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Problem 3. A bag of Scrabble tiles contains two of each of the letters R, A, N, D, O, and M for
a total of 12 tiles. Six tiles are picked without replacement and placed left to right on a Scrabble
rack. Find the probability that you:

. spell R-A-N-D-O-M from left to right
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. pick both R’s
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. pick no M’s
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Problem 4. Every Saturday afternoon Carmen plays golf with probability 0.3 or plays squash with
probability 0.7. After the golf game, she goes out for a massage with probability 0.55, and after
the squash game, she goes out for a massage with probability 0.2.

a. Find the probability that she will go out for a massage.

b. If she goes out for a massage, what is the probability that she played golf?
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Problem 5. There are three coins in a box. One is two-headed, one is fair, and one is biased to
come up heads with probability 0.75. A coin is selected at random, flipped, and shows heads. What
is the probability that it was the two-headed coin?
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Problem 6. Suppose A, B,C are independent events with respective probabilities 1/6, 1/4, and
1/2. Find the probability that

a. at least one of the events occurs
b. A does not oceur, given that both B and C' occur

c. A and B occur, given that A or B occur

@F(AUBUL) =\- P((AUBuc_T)

= 1= PUATB ) = | = P9I PCE) pCc9) = I- ()G (]

® P(A°)Be) = P(AT) = ¢

P(AB) P(A) ?(B)

P(AUB)  P(A)P(B)—P(AIP(B)

© P(AB|AUB) =

'/zu _ l
YUt Ve = Y ?

Problem 7. A coin has heads probability 1/3.
a. Find the probability that among 7 tosses of the coin

1. no heads appear
2. exactly 3 heads appear
3. at least 5 heads appear

b. Suppose 5 people each make 7 tosses of the coin. Find the probability that at least 3 of them
get no heads.
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Problem 8. The number of times that a person contracts a cold in a given year is Poisson dis-
tributed. The probability they contract no colds in a year is 30%. Find the probability that over
the next 2 years, the person contracts exactly 5 colds.
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Problem 9. A hotel has 25 single rooms, all occupied, and numbered 1 to 25. Each room,
independent of the others, makes on average 3 phone calls per hour.

a. Give an appropriate distribution for the number of phone calls made by a single room in a
one hour period, including any relevant parameters.
Give an appropriate distribution for the number of rooms which cach made exactly 2 phone
calls in a hone hour period, including any relevant parameters.

v

Find the probability that

o

1. at least 1 phone call was made by room 5 in a one hour period.
2. at least 2 phone calls were made in total by rooms 5 and 6 in a one hour period.

3. at least 3 rooms each made exactly 2 phone calls on a one hour period.
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Problem 10. Consider a random variable X whose probability mass function is given below. Find
the following quantities.

¢ z=-3
2c z=-2
PX=z)=<2 z=0

3¢ o=1
4c T =2.
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b. P(X > -2)

c. P(-2<X<2)

d. E[X]

e. E[X?%
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