STAT 400: Solutions to Problems Due July 19

30,34,38,40,44

Problem 30

a. 10x9x8=720

b. 720/3!=120

c. 24/720=.033

Problem 34

a. The number of possible selections entirely from the day shift is 
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or 38760; the total number of possible selections is 
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 or 8145060, so the probability that all six selected workers will be from the day shift is the quotient of these which is about .0048

b. The numbers of possible selections from the swing shift is  
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or 5005, and from the graveyard shift 
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 or 210. It follows that the number of ways of selecting all six workers from the same shift is 43975, and the corresponding probability is .0054.

c. The event described here is the complement of the one described in part b., and so has probability 1-.0054=.9946

d. This is a more complicated question. The number of ways of omitting the day shift 
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or 177100. Similarly, the number of ways of omitting the swing shift is 
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593775 and the number of ways of omitting the graveyard shift is 
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 or 1623160. However if we simply add these three numbers, we are counting the number of ways of choosing all the workers from one shift twice, and so must subract this from the sum. Thus the number of ways of representing at most two shifts is 2350060, and this event has probability .289.

Problem 38

a. The total number of possible selections is  
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 or 455.
[image: image9.wmf]The number of ways of selecting exactly two 75 W bulbs (and one other) is 
[image: image10.wmf]135

9

2

6

=

´

÷

÷

ø

ö

ç

ç

è

æ

 so the corresponding probability is 135/455 which is about .3.

b. The number of ways of choosing all three bulbs with the same rating is 
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; the probability is therefore 34/455=.075

c. The number of ways of selecting one bulb of each type is 6x5x4=120, so the probability is 120/455=.264

d. This is the probability that none of the first five bulbs selected is 75 W. The number of ways of selecting five bulbs that are not 75 W is 
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, while the total number of ways of selecting the first five bulbs is 
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 Thus the required probability is the quotient of these, or .042.

Problem 40

a. The hint given suggests that we begin  by regarding all twelve molecules as distinguishable. For a given order of A's B's, C's and D's, we can assign subscripts to the A's 3! ways, and similarly for each of the other letters. It follows that the number we want is 
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b. A moment's thought makes it clear that the number of distinct chains of the type described is  4!=24. Thus the probability of obtaining such a chain at random is 24/369300, which is extremely small, namely .000065.

Problem 44

As discussed in class, this follows from the fact that, for a set with n members, complementation pairs each k-member subset with an n-k-member subset.
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