Chapter 2 Selected Problem Solutions

Section 2-2

2-43. 3 digits between 0 and 9, so the probability of any three numbers is 1/(10*¥10*10);
3 letters A to Z, so the probability of any three numbers is 1/(26*26%26); The probability your license plate
is chosen is then (1/10%)%(1/26%) = 5.7 x 10°

Section 2-3

2-49.  a)P(A)=1-P(A)=0.7
b)P(AUB)=P(A)+PB)-P(AnB)=0.3+0.2-0.1=0.4
¢)P(A"nB)+P(ANB)=P(B). Therefore, ((A’nB)=0.2-0.1=0.1
d)P(A)=P(AnB)+P(ANB”"). Therefore, (ANB’)=0.3-0.1=0.2
e)P(AUB))=1-P(AuUB)=1-04=0.6
HP(A"UB)=P(A")+PB)-P(A’nB)=0.7+0.2-0.1=0.8

Section 2-4
2-61. Need data from example

a) P(A) = 0.05 +0.10 = 0.15
P(ANB) _ 0.04+0.07

b) P(A[B) = =0.153
P(B) 0.72

¢)P(B)=0.72

0 p(BlA)~ PANBE) _004+007 .,
P(B) 0.15

e) P(A " B)=0.04 +0.07 = 0.11
f)P(AUB)=0.15+0.72—-0.11 =0.76

2-67. a) P(gas leak) = (55 +32)/107 = 0.813
b) P(electric failure|gas leak) = (55/107)/(87/102) = 0.632
c) P(gas leak]| electric failure) = (55/107)/(72/107) = 0.764

Section 2-5

2-73. Let F denote the event that a roll contains a flaw.
Let C denote the event that a roll is cotton.

P(F)=P(F|C)P(C) + P(F|C")P(C")
=(0.02)(0.70) + (0.03)(0.30) = 0.023

2-79. Let A denote a event that the first part selected has excessive shrinkage.
Let B denote the event that the second part selected has excessive shrinkage.

a) P(B)=P(BJA )P(A) + P(BJA )P(A))

= (4/24)(5/25) + (5/24)(20/25) = 0.20
b) Let C denote the event that the second part selected has excessive shrinkage.

P(C) =P(C|ANB)P(AB)+P(C|/A NB')P(ANB')

+P(C|A'~B)P(A'"B) + P(C|A'"B")P(A'"B)

S(E12) 2SR5

=0.20



Section 2-6

2-87. It is useful to work one of these exercises with care to illustrate the laws of probability. Let H; denote the
event that the ith sample contains high levels of contamination.

a) P(H1 nHp NH3 nHy NHs) = P(H1)P(H2)P(H3 P(Hg JP(Hs )
by independence. Also, P(H;) = 0.9 . Therefore, the answer is 0.9% =059
b) A1 =(H, "Ha NH3 NHy NH5)
A = (H1nH, NH3 NHg NHs)
A3 = (H1 nHz nHy NHg A H5)
A4 =(H1 nHy NH3 NH, NHs)
As = (H1 nHy NH3 NHg NH;)
The requested probability is the probability of the union A1 U As UA3 UA4 U A5 and these events

are mutually exclusive. Also, by independence P(A;j) = 0.94(0.1) = 0.0656 . Therefore, the answer is

5(0.0656) = 0.328.
c) Let B denote the event that no sample contains high levels of contamination. The requested

probability is P(B') = 1 - P(B). From part (a), P(B") =1 - 0.59 = 0.41.

2-89. Let A denote the event that a sample is produced in cavity one of the mold.
a) By independence, P(Ay nAy, "nAg Ay N Ag)= (%)5 =0.00003

b) Let B; be the event that all five samples are produced in cavity i. Because the B's are mutually
exclusive, P(Bq uBsu...uBg)=P(B1)+P(B2)+..+P(Bg)

From part a., P(Bj) = (%)5 . Therefore, the answer is 8(%)5 =0.00024

(%)4 (g) . The number of sequences in

¢) By independence, P(A1 NA, mA3 NAy mAI5)

7

which four out of five samples are from cavity one is 5. Therefore, the answer is 5(%)4 ( 3 )=0.00107.

Section 2-7

2-97. Let G denote a product that received a good review. Let H, M, and P denote products that were high,
moderate, and poor performers, respectively.
a)
P(G) = P(G/H)P(H) + P(GIM)P(M) + P(G|P)P(P)
= 0.95(0.40) + 0.60(0.35) + 0.10(0.25)

= 0.615
b) Using the result from part a.,
P(GH)P(H) _ 0.95(0.40)

P(H|G) = =0.618
P(G) 0.615
°) p(H|G") = PGHIP(H) _ 0.050.40) _ g o
P(G") 1-0.615
Supplemental

2-105. ) No, P(E, A Ey A E3) #0
b) No, E;" N E, is not &
©) P(E/ U E, UEY) =P(E/) + P(Ey) + P(E5") - P(E/'N Ey) - P(E/'N E5) - P(EY'N E5")
+ P(E]’ M Ez/ M E3,)
=40/240



d)P(E, A B, A Es) = 200/240
¢) P(E, U E;) = P(E,) + P(Es) — P(E, M Es) = 234/240
f)P(El UE2UE3)=17P(E1'OE2'OE3')= 1-0=1

2-107.  Let A, denote the event that the ith bolt selected is not torqued to the proper limit.
a) Then,

P(A1nA2 nAj3 ﬁA4)=P(A4|A1 NA2 "NA3)P(A1 A2 nA3)
=P(A4|A1n A2 nA3)P(A3|AT N A2)P(A2|A1)P(A1)

(385w

b) Let B denote the event that at least one of the selected bolts are not properly torqued. Thus, B' is the
event that all bolts are properly torqued. Then,

o (B[ S S ) o
20 AN19 A18 A 17

2-113. D = defective copy

e D IO O
75 A 74 A 73 75 A 74 A 73 75 K74 A 73

N S EN S NEN ANy E EA
75 k74 )\ 73 75 L 74 )73 75 K74 )\ 73

2-117.  Let A; denote the event that the ith washer selected is thicker than target.

o [22122128 20207
50 |49 | 8
b) 30/48 =0.625

¢) The requested probability can be written in terms of whether or not the first and second washer selected
are thicker than the target. That is,

P(A3)=P(A1ApA30rA{A2A30rA1A2A30rA1ALAS)
=P(A3[A1A2)P(A1A2) +P(A3|A1A2)P(A1A2)
+P(A3]|A1'A2)P(A1A) + P(As‘A1A2)P(A1A2)

~P(Ag|A1AZ P(A2 A, (A1) +P(AG[ATAZP(AZ|A P(AY)
+P(Ag|AT A2 P(AS|ATIP(AY) + (A3 |A1AS P(AZ AT P(AY)

_28(3029) 29(2030) 29(2030) 30(20 19
~ 48( 50 49 48 \ 50 49 48 \ 50 49 48 \ 50 49
=0.60

2-121.  Let A;j denote the event that the ith row operates. Then,
P(A;) =0.98,P(A,) = (0.99)(0.99) = 0.9801,P(A3) = 0.9801, P(A,;) =0.98.
The probability the circuit does not operate is

P(A))P(Ay)P(A3)P(4,) = (0.02)(0.0199)(0.0199)(0.02) =1.58 10’
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