Math 461 Test 1, Fall 2005

Calculators, books, notes and extra papers are not allowed on this test!

Show all work to qualify for full credits

1. (20 points) (a) Suppose that A and B are two events with P(4) = %, P(B) = 5 and
P(ANB) =L Find P(A°U B).

(b) Suppose that E, F,G are independent event with P(E) = £, P(F) = ; and P(G) = 1.
Find P((EU F) N G°).

(a) P(A°UB)=1—-P(ANB%) =1—-[P(A)—P(ANB)|=1—-[;—3] =3

(b) P(EUF)NG*) = P(EUF)P(G°) = [P(E)+P(F)-P(ENF)|P(G°) = [3+35—53]1 = 3

2. (15 points) 10 people, including A, B and C, are randomly arranged in a line. Find the
probability that A, B and C are together in the line.

The probability that A, B and C are together in the line is
83! 1

100 15

3. (15 points) An 9-card hand is drawn without replacement from an ordinary deck of 52
cards. Find the probability that it contains all 4 cards of at least 1 of the 13 denominations.

Fori=1,2,...,13, let A; be the event that the hand contains all 4 cards of denomination
1. Then we are looklng for the probability of U2, A;. Using the inclusion-exclusion formula,
we get

PUBA) = 3O P(A) = X P(ANAy)
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4. (20 points) Box A has 5 white and 7 black balls. Box B has 3 white and 9 black balls. We
flip a fair coin. If the coin comes up heads, we randomly select a ball from Box A, whereas
if the coin comes up tails, we randomly select a ball from Box B. (a) Find the probability
the selected ball is white. (b) Suppose that the selected ball is white, what is the probability
that the coin came up tails?

13

Let H be teh event that the coin comes heads, T" be the event that the coin comes up
tails and W be the event that selected ball is white.
(a) PW) =P(W|H); + P(W|T)5 = 55+
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5. (15 points) A box contains 4 red balls and 6 black balls. Players A and B draw balls from
the box consecutively until a red ball is selected. Find the probability that B gets the red
ball. (A draws first ball, then B and so on. There is no replacement of the balls drawn.)

The only cases for B to get the red ball are BR, BBBR and BBBBBR. Therefore the

answer is
6 4 6 544 6 54324

100 710987 11098765

6. (15 points) We draw cards, one at a time, at random and successively from an ordinary
deck of 52 cards with replacement. Find the probability that an ace appears before a face
card (that is, a Jack, a Queen or a King)?

Let A be the event the first drawn card is an ace, B the event that the first drawn card
is a face card, and C teh event that the first drawn card is neither an ace nor a face card.
Let E be the event that an ace appears before a face card. Then, conditioning on the first
draw, we get

1 3 9 1 9
P(FE) = P(E|A)E + P(E|B)E + P(E\(J)E =13 + P(E)E'
Thus P(E) = 1.
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