T. Liggett Mathematics 170A — Midterm 1 February 8, 2012
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(15) 1. A fair die is tossed twice. Let S be the sum of the two outcomes,
A ={Siseven} and B = {S < 6}.
(a) Find P(A) and P(B).
Solution: P(A) = 208349 = 1 p(p) = 12434445 _ 5
(b) Find P(A | B).
Solution: P(ANB) =125 =1 s0 P(A| B) = 2.
(c) Are A and B independent? Explain.
Solution: No, since P(A | B) # P(A).

(15) 2. A box contains 10 red balls and 5 black balls. A ball is selected at
random from the box. If the ball is red, it is simply returned to the box. If
it is black, it and three additional black balls are added to the box. Then a

second ball is drawn from the box.
(a) Find P(the second ball is red).

Solution: Let A = {first is red} and B = {second is red}. Then
22 51 17
P(B)=P(B|APA)+ P(B|AY)P(A°) = -+ —= = —.
(B) = P(B| A)P(A) + P(B| A)P(A) = 22 4 22 = 1T
(b) Find P(the first ball was red | the second ball is red).
Solution: P(A | B) = P(B | A)P(A)/P(B) = 12.
(15) 3. Suppose Ay, Ao, ..., A, are independent events with P(A4;) = p;.
(a) Find P(A; U Ay).

Solution: P(A; U As) =p1+p2—pip2 =1— (1 —p1)(1 — pa).

Solution:

P(AUAU- - -UA,) = 1— P(ASNASN- --NAS) = 1—(1—p1)(1=pa) - - (1—pn).

(20) 4. A hand of 13 cards is drawn from a standard 52 card deck.



(a) Find the probability that it consists of 4 spades, 4 hearts, 3 diamonds
and 2 clubs.

Solution: )
13\2 (13 (13
() (5)G5)
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13
(b) Find the probability that it consists of 4 cards of each of two suits, 3
of another, and 2 of the other.

Solution:

(15) 5. A population consists of three types of individuals: 25 of type 1, 55
of type 2 and 70 of type 3. A sample of size 20 is taken without replacement.
Let A, B, C be the number of types 1,2,3 respectively in the sample.

(a) Find P(A = 10).

Solution: 25 /195
)0z

()
(b) Find P(A =10 and B = 5).

Solution: 25 155N /70
(10) (5) (5)
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(20) 6. A fair coin is tossed repeatedly. Let N the the number of the toss on

which the first head appears.
(a) Find P(N = 6).

Solution: P(N = 6) = .
(b) Let A be the event that N is a multiple of 3. Find P(A).

Solution:
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