Homework Solutions - Section 9.1

1. We throw a pair of dice (1 red and 1 black)
() P(B,) = P(R,) = P(E) = %
P(B,NnR,)=PB,NE)=P(ENR)="

P(B, N R,) = P(B,)P(R,)

P(B,nE)=P(B,P(E)

P(E N R,) = P(E)P(R,)

which shows that they are pairwise independent
PB,| ENnR) =1 #P(B,)

3.

P(S)=15/36; P(L) = 15/36; P(E) = 6/36; P(G) = 15/36
P(SNL)=6/36 # P(S)P(L)

P(SnE)=13/36 # P(S)P(E)

P(S N G) =6/36 # P(S)P(G)

P(LNE)=0 # P(L)P(E)

P(L n G) =0 # P(L)P(G)

P(E n G) =0 # P(E)P(G)

Thus, none of the events are pairwise independent

7.P(A)=0.3; P(B)=0.4; P(C)=0.8; P(A N B) = 0.1

(a) P(A|B)=P(A N B)/P(B)=10.1/0.4 = 4= 0.25
(b)P(A)=1-P(A)=1-0.3=0.7

(¢) P(A|B) # P(A)

Thus, A and B are not independent

(d) P(A°NnB)=P(B)-P(AnB)=0.4-0.1=0.3 # P(A°)P(B)
Thus, A and B are not independent



9.

The numbers of ways to choose 2 marbles from 11 is ( 121) =—— =55

(a) There are ( ;)( z) = 3 ways to choose 2 red balls

The probability 1s 3/55

(b) There are ( (3))( g) = % 28 ways to choose 2 black balls

The probability is 28/55
(c) There are ( i)( ?) = 3-8 = 24 ways to choose 2 black balls

The probability is 24/55

13.

(a) P(B) = P(B|U,)P(U,) + P(B|U,)P(U,) + P(B|U,)P(U,)
=2%-V3+2/5-Vs+ % +V3=47/90

(b)

P(U,|B)=P(U,n B)/P(B) = P(B|U,)P(U,)/P(B) = %55 /(47/90) = 20/47

P(U,|B) =P(U, n B)/P(B) = P(B|U,)P(U,)/P(B) = 2/5-V/3 /(47/90)=12/47

P(U,|B) = P(U, n B)/P(B) = P(B|U,)P(U,)/P(B) = Y2-V3 /(47/90) = 15/47

(c)

PBNU)=PB|U)PU,)= % 1=2/9

17.
(a) P(C) = P(C|E)P(E) + P(C|F)P(F) + P(C|G)P(G)

= (0.04)(0.25) + (0.06)(0.35) + (0.03)(0.4) = 0.043
(b)
P(E|C) = P(E n C)/P(C) = (0.04)(0.25)/0.043 = 10/43 = 0.23
P(F|C) = P(F N C)/P(C) = (0.06)(0.35)/0.043 = 21/43 = 0.49
P(G|C) = P(G n C)/PO) = (0.03)(0.4)/0.043 = 12/43 = 0.28
(c)1



19. P(N° 1 D) = 0.004; P(N N D) = 0.0001; P(N) = 0.044
(a)

P(D) = P(N° N D) + P(N N D) = 0.004 + 0.0001 = 0.0041

P(N¢|D) =P(N¢ N D)/P(D) = 0.004/0.0041 = 0.9756

(b)

P(N N D% =P(N)-P(NND)=1-P(N°-PNN ND)=0.9559

P((N° N D) u (N N D)) = P(N® N D) + P(N N D) = 0.004+0.9559 = 0.96
(c)

P(D|N°) = P(D N N°)/P(N°) = 0.004/0.044 =~ 0.091



	Page 1
	Page 2
	Page 3

