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Homework 2 Solution
2.12

a. P(A ( B) = .50 + .40 - .25 = .65

b. P((A ( B)() = 1 - P(A ( B) = 1 - .65 = .35

c. A ( B( ; P(A ( B() = P(A) – P(A ( B) = .50 - .25 = .25

2.13
a. awarded either #1 or #2 (or both):

P(A1 ( A2) = P(A1) + P(A2) - P(A1 ( A2) = .22 + .25 - .11 = .36

b. awarded neither #1 or #2:


P(A1( ( A2() = P[(A1 ( A2) (] = 1 - P(A1 ( A2) = 1 - .36 = .64

c. awarded at least one of #1, #2, #3:


P(A1 ( A2 ( A3) = P(A1) + P(A2) + P(A3) - P(A1 ( A2) - P(A1 ( A3) – 

    P(A2 ( A3) + P(A1 (  A2 (  A3) 

= .22 +.25 + .28 - .11 -.05 - .07 + .01 = .53

d. awarded none of the three projects:


P( A1( (  A2( (  A3( ) = 1 – P(awarded at least one) = 1 - .53 = .47.

e. awarded #3 but neither #1 nor #2:


P( A1( (  A2( (  A3 ) = P(A3) - P(A1 ( A3) – P(A2 ( A3) 

+ P(A1 (  A2 (  A3) 





      = .28 - .05 - .07+ .01      = .17

[image: image1.png]








f. either (neither #1 nor #2) or #3: 

P[( A1( (  A2( ) (  A3 ] = P(shaded region) = P(awarded none) + P(A3)        

= .47 + .28 = .75


[image: image2.png]



Alternatively, answers to a – f can be obtained from probabilities on the accompanying Venn diagram

[image: image3.png]



2.20

Let S1, S2 and S3 represent the day, swing and night shifts, respectively.  Let C1 and C2 represent the unsafe conditions and unrelated to conditions, respectively.
a. The simple events are {S1,C1}, {S1,C2}, {S2,C1}, {S2,C2},{S3,C1}, {S3,C2}.
b. P({C1})= P({S1,C1},{S2,C1},{S3,C1})= .10 + .08 + .05 = .23
c. P({S1}() = 1 - P({S1,C1}, {S1,C2}) = 1 – ( .10 + .35) = .55
2.34
a. 
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b. 
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c. P(exactly 4 have cracks) = 
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d. P(at least 4) = P(exactly 4) + P(exactly 5) = 
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2.35
a. 
[image: image8.wmf].
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 P(all from day shift) = 
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b. P(all from same shift) =
[image: image10.wmf]÷
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= .0048 + .0006 + .0000 = .0054

c. P(at least two shifts represented) = 1 – P(all from same shift) = 1 – .0054 = .9946

d. Let A1 = day shift unrepresented, A2 = swing shift unrepresented, and A3 = graveyard shift unrepresented.  Then we want P(A1 ( A2 ( A3).

P(A1) = P(day unrepresented) = P(all from swing and graveyard) = 
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. Similarly, 

P(A2) = 
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 and P(A3) = 
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. Next, P(A1 ( A2) = P(all from graveyard) = 
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. Similarly, P(A1 ( A3) = 
[image: image15.wmf]÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

6

45

6

15

and P(A2 ( A3) = 
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. Finally, P(A1 ( A2 ( A3) = 0, since at least one shift must be represented.

So, P(A1 ( A2 ( A3) = 
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+ 0 = .2885.

2.51
a. P(R from 1st ( R from 2nd ) = P(R from 2nd | R from 1st ) P(R from 1st )

   = 
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b. P(same numbers) 
= P(both selected balls are the same color)




= P(both red) + P(both green) = 
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2.60

a. P(not disc | has loc) = 
[image: image25.wmf]067
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b. P(disc | no loc) = 
[image: image26.wmf]509
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2.74

Using subscripts to differentiate between the selected individuals, 

P(O1 ( O2) = P(O1)(P(O2) = (.44)(.44) = .1936

P(two individuals match) = P(A1(A2)+P(B1(B2) + P(AB1(AB2) + P(O1(O2) 




     = .422 + .102 + .042 + .442 = .3816

2.80

P(system works) = P( 1 – 2 works ( 3 – 4 works)

= P( 1 – 2 works) + P( 3 – 4 works) - P( 1 – 2 works ( 3 – 4 works)

= P(1 works ( 2 works) + P(3 works ( 4 works) – P( 1 – 2 ) ( P(3 – 4)

= ( .9+.9-.81) + (.9)(.9) – (.9+.9-.81)(.9)(.9)

= .99 + .81 - .8019 = .9981
2.87

P(system works) = P( 1 – 2 works ( 3 – 4 – 5 – 6 works ( 7 works)

= P( 1 – 2 works) ( P( 3 – 4 – 5 – 6 works) (P( 7 works)

= (.99) (.9639) (.9) = .8588


With the subsystem in figure 2.14 connected in parallel to this subsystem, 

P(system works) = .8588+.927 – (.8588)(.927) = .9897
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