STAT/MA 41600
In-Class Problem Set #5: September 1, 2017
Solutions by Mark Daniel Ward

Problem Set 5 Answers

1. Let A be the event that she chooses the 52 card deck, and let F' be the event that the selected

. P(ANF P(ANF P(A)P(F | A

card is a face card. Then P(A | F) = ;(F)) = P(AmF()JrP(,)AlCmF) = PAP(F |(A))+(P(Ac)%>(p' [Ae) =
(1/2)(12/52) _ —

(1723521 (12012720 — 6/19 = 0.3158.

M be the event that the student i I(S goo)d at math.( Let )C’ be the event thazc t)hez St1|1de)nt isin the
P(CAM P(CNM P(C)P(M | C
College of Science. Then P(C'| M) = PO = POAM)PCeAM) = POYPOM | )+ PCOPOT [ CF) =
(0.2)(0.7) _
02071 0.8)08 — 0-2258.
3a. Let events A, B, and C be the events (respectively) that coin A, B, or C' was chosen. Let

H be the event that we get 7 heads when we flip the selected coin. Then P(A | H) = % =

P(ANH) _ P(A)P(H | A) _ (3)(0.49)7 _
P(ANH)+P(BNH)+P(CNH) — P(A)P(H | A)+P(B)P(H | B)+P(C)P(H | C) ™ (3)(0.49)7+(3)(0.52)7+(3)(0.50)7
0.2726.

P(BNH P(BNH P(B)P(H | B
3b. We have P(B | H) = ((H) ) = P(AﬁH)JrPEBﬁH;JrP(CﬁH) = P(AP(H | A)+P§B§PEH || B;+P(C)P(H o) =
(5)(052)" — 0.4133
(3)(0. 49)7+(1)(0 52)7+(5)(0.50)7 '
CnH P(CNH P(C)P(H | C
3c. We have P(C'| H) = ((H) } = P(AmH)+P§BmH§+P(CﬂH) = P(APH | A)+P((B;PEH \‘ B§+P(C)P(H o) —
(:)(0:50)" — 0.3141.

(%)(0.49)7+(%)(0.52)@(%)(0.50)7
4a. If Alice gets a 1 or 2, then it is impossible for Bob to get at least 3 heads.

If Alice gets a 3, then Bob gets 3 heads with probability (1 /2)3.

If Alice gets a 4, then Bob gets 3 heads with probability ( )(1/2)3(1/2)*, or gets 4 heads with
probability (1/2)%.

If Alice gets a 5, then Bob gets 3 heads with probability (g) (1/2)3(1/2)2, or gets 4 heads with
probability ( )(1/2)*(1/2)", or gets 5 heads with probability (1/2)5.

If Alice gets a 6, then Bob gets 3 heads with probability (g) (1/2)3(1/2)3, or gets 4 heads with
probability ( )(1/2) (1/2)2, or gets 5 heads with probability (g)(1/2)5(1/2)1. or gets 6 heads with
probability (1/2)S.

So the probability that Bob gets at least 3 heads is

100+ 1/600) + 1/6)1/2° + 1/0)( () /2°a/2)" + (172"
1/6( 5) 1/2)3(1/2)* <i>(1/2)4(1/2)1+(1/2)5>
rao((5)azrame+ (§)amrame+ (J)arramt+as)

= (1/6)(0) + (1/6)(0) + (1/6)(1/8) + (1/6)((4)(1/16) + 1/16) + (1/6)((10)(1/32) + (5)(1/32) + 1/32)
+ (1/6)((20)(1/64) + (15)(1/64) + (6)(1/64) + 1/64) = 17/64

S W

4b. Let A; be the event that Alice rolls a j. Let B be the event that Bob gets 2 heads. Then

P(AsNB P(A4NB
P(As | B) = (13(43) ) = P(A4OB)+P(A4HB)+P(A4ﬂlg)iP(,214mB)+P(A4ﬂB)+P

(1/6)(5)(1/2)*(1/2)* _
(1/6)(0)+(1/6)(1/2)2+(1/6) (5) (1/2)2(1/2)1+(1/6) () (1/2)2(1/2)2+(1/6)(3) (1/2)2(1/2)3+(1/6)(3) (1/2)2(1/2)*

(AAE) which is

3 _
S =0.2424.



