“An Aggie does not lie, cheat, or steal or tolerate those who do.”


Answer Key for Homework 2 (Collected: February 7, 2005, Monday in class)

1. Use the description of example 2.3 and the given sample space to answer the following questions.

(a) Let A be the event that at most 1 pump in use at each station.  Write the outcomes in A.  Is A an simple event? Compute the probability of A?

A={(0,0),(0,1),(1,0),(1,1)}   compound event

P(A)=4/49=0.0816
(b) Let B be the event that the difference of the pumps in use at two stations is 4 in absolute value.  Write the outcomes in B.   Is B a simple event?  Compute the probability of B.
A={(0,4),(4,0),(1,5),(5,1),(2,6),(6,2)}   compound event

P(A)=6/49=0.1225
(c) Write the outcomes in A(B.  Is A and B mutually exclusive? Compute P(A(B).
A(B={(}  


A and B are mutually exclusive

P(A(B)=0/49=0
2. Exercise 2.20 (b)(c) 
(d) Given that the selected accident was attributed to unsafe conditions, what is the probability that it occurred on the day shift? 
(e) Given that the selected accident occurred on the day shift, what is the probability that it was attributed to unsafe conditions? 

(b) 0.10+0.08+0.05=0.23
(c) 0.08+0.20+0.05+0.22=0.55

(d) 0.10/0.23=0.4348
(e) 0.10/0.45=0.0.222
3. Exercise 2.25
P(A)=0.7

P(A(B)=0.85    

P(A(C)=0.9


P(B)=0.8

P(B(C)=0.95

P(C)=0.75

P(A(B(C)=0.98

(a) P(A(B(C)= 0.98

(b) P(A’(B’(C’)= 1- P(A(B(C)=1-0.98=0.02

(c) P(A(B’(C’) =P(A(B(C)- P(B(C)=0.03

(d) P(A(B’(C’) +P(A’(B(C’)+ P(A’(B’(C)=3P(A(B(C)- P(A(B)-P(A(C)- P(B(C)=0.24

4. Exercise 2.30 (this question is not in the 5th edition.  The library has the 6th edition on the reserve)
8 zinfandel, 10 merlot, 12 cabernet

(a) 
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(d) P(two bottles of each variety)=(answer in (c))/(answer in (b))=83160/593775=0.14

(e) P(all 6 are the same variety)=P(all are zinfandel)+P(all are merlot)+P(all are cabernet)= 
[image: image4.wmf]593775
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5. Exercise 2.32
5 types of receiver, 4 types of compact disc players, 3 types of speakers, 4 types of cassette deck

(a) 5(4)(3)(4)=240

(b) 1(1)(3)(4)=12 

(c) 4(3)(3)(3)=108

(d) at least one sony=all possible selections – none are sony =240-108=132

(e) P(at least one sony)=132/240=0.55

P(exactly one sony)=P(either the receiver is sony or the compact disc player or the cassette deck)=[1(3)(3)(3)+4(1)(3)(3)+4(3)(3)1]/240=99/240=0.4125

6. Exercise 2.59
P(A1)=0.40

P(B|A1)=0.30   



P(B’|A1)=0.70

P(A2)=0.35

P(B|A2)=0.60   




P(B’|A2)=0.40

P(A3)=0.25

P(B|A3)=0.50   




P(B’|A3)=0.50

(a) P(A2∩B)= P(B|A2) P(A2)=0.60(0.35)=0.21
(b) P(B)= P(A1∩B)+ P(A2∩B)+ P(A3∩B)=0.3(0.4)+0.6(0.35)+0.50(0.25)=0.455
(c) 
P(A1|B)= P(A1∩B)/P(B)= P(B|A1)P(A1)/P(B)= 0.3(0.4)/0.455=0.2637

P(A2|B)= P(A2∩B)/P(B)= P(B|A2)P(A2)/P(B)=0.21/0.455=0.4615

P(A3|B)= P(A3∩B)/P(B)= P(B|A3)P(A3)/P(B)= 0.50(0.25)/0.455=0.2747
7. Exercise 2.67
        Let C be the using the credit card

P(A1)=0.40

P(B|A1)=0.30   

P(C|A1∩B)=0.70
    then  P(A1∩B ∩C)=0.084






P(C’|A1∩B)=0.30    then  P(A1∩B ∩C’)=0.036



P(B’|A1)=0.70

P(C|A1∩B’)=0.50   then  P(A1∩B’ ∩C)=0.14






P(C’|A1∩B’)=0.50   then  P(A1∩B’ ∩C’)=0.14
P(A2)=0.35

P(B|A2)=0.60   

P(C|A2∩B)=0.60
    then  P(A2∩B ∩C)=0.126






P(C’|A2∩B)=0.40    then  P(A2∩B ∩C’)=0.084



P(B’|A2)=0.40

P(C|A2∩B’)=0.50    then  P(A2∩B’ ∩C)=0.07






P(C’|A2∩B’)=0.50    then  P(A2∩B’ ∩C’)=0.07
P(A3)=0.25

P(B|A3)=0.50   

P(C|A3∩B)=0.50
    then  P(A3∩B ∩C)=0.0625






P(C’|A3∩B)=0.50    then  P(A3∩B ∩C’)=0.0625



P(B’|A3)=0.50

P(C|A3∩B’)=0.40    then  P(A3∩B ∩C)=0.05






P(C’|A3∩B’)=0.60    then  P(A3∩B ∩C’)=0.075
(a) P(A2∩B ∩C)= P(C|A2∩B) P(B|A2) P(A2)=0.126
(b) P(A3∩B’ ∩C)= P(C|A3∩B’) P(B’|A3) P(A3)=0.05

(c) P(A3 ∩C)= P(A3∩B ∩C)+ P(A3∩B’ ∩C)=0.0625+0.05=0.1125 
(d) P(B ∩C)= P(A1∩B ∩C)+ P(A2∩B ∩C) + P(A3∩B ∩C)=0.084+0.126+0.0625=0.2725

(e) P(C)= P(B ∩C)+ P(B’ ∩C)=0.2725+0.26=0.5325

P(B ‘∩C)= P(A1∩B ‘∩C)+ P(A2∩B’ ∩C) + P(A3∩B’ ∩C)=0.14+0.07+0.05=0.26

(f) P(A3|C)= P(A3 ∩C)/ P(C)= 0.1125/0.5325=0.2113

8. Suppose that the proportions of blood phenotypes in a particular population are as follows.
A

B

AB

O

0.42

0.10

0.04

0.44

Assuming the phenotypes of four randomly selected individuals are independent of one another,

(a) What is the probability that phenotypes of all four randomly selected individuals  are O?


P(O)P(O)P(O)P(O)=0.444=0.0375

(b)  What is the probability that phenotypes of all four randomly selected individuals match?

P(A)P(A)P(A)P(A) +P(B)P(B)P(B)P(B)+ P(AB)P(AB)P(AB)P(AB) +P(O)P(O)P(O)P(O)

= 0.424+0.144+0.044+0.444=0.0687
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