Solution to ST361 HW3 
1) 5.16 (p.210) (Note that “mutually exclusive” and “disjoint” are the same.)
Solution: If A and B are mutually exclusive, then 
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, which is impossible. So A and B cannot be 

mutually exclusive.
2) (Hint: we also covered a similar example (page 6) in class)


The products manufactured by a machine can have two kinds of defects called 
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. It is known that the probabilities that a randomly selected item will have defects 
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 are 0.2 and 0.3 respectively. Further more, the probability that the item has both defects is 0.05. 

(a) What is the probability that a randomly selected item will have at least one type of defect?

Solution: 
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(b) What is the probability that a randomly selected item has
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type of defect only?

Solution: 
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3) 5.19 (p.210) (Hint for (b): If events A and B are independent, then so are the pairs of events A’ and B, A and B’, and A’ and B’)
Solution to (a): 
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 (by the independence between 
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Solution to (b):  
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Solution to (c) :  
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4) 5.20 (p.210~211) (Hint: we covered a similar example (page 8 of handout ch5.3) in class…)
Solution to (4): Define 
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 to be the event that component i (=1,2,3,4) works, 
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 to be the event that the mini-system consisting of 
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works and 
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 to be the event that the mini-system consisting of 
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works. Then
P(the system works) = 
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since 
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are independent (common sense). By design,
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Therefore, P(the system works) = 0.99+0.81-0.99*0.81=0.9981.
5) 
A factory uses 2 production lines to manufacture cans of a certain type. For line1, the probability of producing nonconforming cans is 0.2 and that probability is 0.15 for line 2. Suppose line 1 produced 400 cans and line 2 produced 600 cans. 

(a)  A can is randomly chosen. What is the probability that it is a nonconforming one produced by line 1?

(b) Assume the probability that a randomly selected can is nonconforming is 0.17. We randomly selected a can and it was found to be nonconforming. What is the probability that it was produced by line 1?   
Solution to (a): Define A = event that a randomly selected can was produced by line 1, and N = event that a randomly selected can is non-conforming. Then P(A) = 0.4, P(A’)=0.6, P(N|A)=0.2 and P(N|A’)=0.15.
What we are asked to find is 
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Solution to (b): We are given P(N)=0.17. What we are asked to find is 
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