STA 4321/5325 – Exam 1 – Spring 2007

PRINT Name  _________________     UFID _______________

1. An inspector selects 2 items at random from a shipment of 5 items, of which 2 are defective. She tests the 2 items and observes whether the sampled items are defective. 
a) Write out the sample space of all possible outcomes of this experiment. Be very specific when identifying these.

                 {D1D2, D1N1, D1N2, D1N3, D2N1, D2N2, D2N3, N1N2, N1N3, N2N3}
b) The shipment will not be accepted if both sampled items are defective. What is the probability she will not accept the shipment?
                     1/10
2. A law class has 60 students in it. The professor will select 12 students at random to serve as a jury in a mock trial. How may possible juries of size 12 can be selected from the class of 60 students? Note that for juries, there is equality among jurors’ opinions.
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3. Among undergraduate students living on a college campus, 20% have an automobile. Among undergraduate students living off campus, 60% have an automobile. Among undergraduate students, 30% live on campus. Give the probabilities of the following events when a student is selected at random:
a) Student lives off campus:  0.70
b) Student lives on campus and has an automobile:    0.30(0.20) = 0.06
c) Student lives on campus and does not have an automobile:  0.30(0.80)=0.24
d) Student lives on campus and/or has an automobile:  0.30+(0.70(0.60))=0.72
e) Student lives on campus given does not have an automobile: 0.24/(0.24+0.28)=.4615
4. A dinner party has 24 guests in attendance. There are 3 tables, each with eight seats. 
a) How many arrangements of eight guests per table (where order at table does not matter) could the host/hostess have made?  
                  24!/(8!)3
b) If there are 12 males and 12 females, what is the probability that each table is evenly balanced by gender, if all possible arrangements in the previous part are equally likely? (Note: Difficulty Level = Relatively High)
         12 Males – 4 per table:   12!/(4!)3    (Same for females)
                      ( [12!/(4!)3]2/[24!/(8!)3]  =  .1268
5. A financial analyst states that based on his economic information, that the odds of a recession in the U.S. in the next two years is 2.0 (often stated “2 to 1”). State his beliefs in terms of the probability of a recession in the U.S. in the next two years.
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6. A computer manufacturer buys cables from three firms. Firm A supplies 50% of all cables and has a 1% defective rate. Firm B supplies 30% of all cables and has a 2% defective rate. Firm C supplies the remaining 20% of cables and has a 5% defective rate.
a) What is the probability that a randomly selected cable that the computer manufacturer has purchased is defective (that is what is the overall defective rate of all cables they purchase)?

      P(D) = .50(.01) + .30(.02) + .20(.05) = .005 + .006 + .010=.021
b) Given that a cable is defective, what is the probability it came from Firm A? From Firm B? From Firm C?
       P(A|D) = .005/.021 = .2381   P(B|D) = .006/.021 = .2857  P(C|D) = .010/.021=.476
7. A tennis player finds that she wins against her best friend 70% of the time. They play 3 times in a particular month. Assuming independence of outcomes, what is the probability she wins at least 2 of the 3 matches?  
P(2)+P(3) = 3(.7)2(.3) + (.7)3 = .441 + .343 = .784
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