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Question 1. A box with 15 VLSI (Very Large Scal
of three chips is drawn. D= Delecfn ¢ W

(a) List all the simple outcomes of the sample space. Define

ntegrated) chips contains five defective ones. A random sample
Z o+ Peledrne

r notation before you do.

(b) Find the probability of each of the simple outcemes of the sample space. Show work. \, = JF o/
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(c) Let Y be a random variable representing the number of components in the random sample of 3 that are defec-
tive. Write a table with three columns. The first column will contain the possible values of Y. The second the

probability of each value of Y, showing how you find it, and the third will list, for each value of Y, the elements
of the event corresponding to that value of Y.
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(d) What is the probability of the event A="more than one are defective”? Show work. How would you ask the
same question using the random variable Y?
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Question 2. Consider the system of components connected as in the accompanying picture in Figure 1. The subsys-
tem consisting of components 1 and 2 has components 1 and 2 connected in parallel. so that the subsystem works iff
either 1 or 2 works; The subsystem consisting of components 3 and 4 has components 3 and 4 connected N series.
That subsystem works iff both 3 and 4 work. Let A; denote the event that component i works, (i = 1, 2,3, 4).
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- Figure 1:

(a) If components work independently of one another and the reliability of A;, (i = 1,2, 3,4) is 0.8, calculate the
reliability of the system. Show work.

K PC" af) §'L)W© |\ - f’(}l th CZ d-A wk)- ’ P&] 5," wk_) PCSIJS{_’,@L e k)
= P- PO and Lo vl 0(3 ont wers) = [-(10.2) (0.0 -0 0)C08)) 5.9

(b) What does the event (A; U A2) N (A3 N Ay) denote? s
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(c) What will happen to the reliability of the system as the number of components of the series subsystem in-
creases? Assume each additional component has the same rehability of 0.8. Show work to support your

answer. ({Cn):: | - ,‘L}z( 3-0,;8")
Rz | =P Lok ioc)P (i) Mparles) iy 2UsL 1B39)+ 0.9

= - 0.2 - v4?) T laktmer a5 ) mcetse
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(d) The subsystem with components 1 and 2 could perhaps add more parallel components so that the reliability of
this subsystem alone is ﬁ\%% What is the minimum number of parallel components that this subsystem
should have to guarant fhow work.
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Question 3. After doing diligent work, a police detective arrested a suspect who is Qne of only three possible
perpetrators of a jewel theft. To strengthen her case, the detective has the suspect undergo a lie-detector test. The
suspect, of course, says he had nothing to do with the theft. If the test shows that the suspect is lying, the detective
concludes that the subject is, indeed, guilty. However, it is known that the test is accurate only 80 percent of the
time, meaning that for 20 percent of the times a suspect is telling the truth, the test will conclude that the suspect is
lying, and for 20 percent of the times a suspect is lying, the test will conclude that he or she is telling the truth.

If the lie-detector test leads the detective to conclude that the subject is guilty, what is the probability that the

- Tadrls Ley subject is indeed guilty? Show work. Define your notation and events clearly
.ﬂ“" 5@"]7 (Note: we did some patl"f of this problem in a simulation in class. Now/it is time for you to use theory_for the

same problem). A
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Question 6. An inspector for a pharmaceutical firm is inspecting a box containing five pills, denoted by a,b,c,de. /
Underfilled pills, that is pills with a lesser amount of medication than they should contain, pose an unwanted risk to ¢~ ,”' /A
the patient consuming them. Unknown to the inspector, pills a,b,c, contain the proper amount of medication while ¥ /4P 4,

pills d and e are underfilled. The Inspector selects two pills at random without replacement. What is the probability
that at least one of the pills selected by the inspector contains the proper leve]
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, (a) .84 :@

(c) 0.6

show work.

!‘ (d) 0.5
‘ (e) 0.0001

dog also own a cat. In addition, 25 percent of the families in the community What 1s the probability ﬁat
a randomly selected family owns both a dog and a cat? Select one answer and show work.

Question 7. In a certain community, 40 percent of the families@wn a dog and Bi‘ percent of the families that own a

(a) 0.0792 (D= 04 P05 P(BlA)= 07
P(BNA)
oo L p0)= PLBIA) PLA) PBIA= ~pp
(c) 0.075
: el 0:'4 KO!J
1‘ . (d)
\ ~Ql1
1‘ (e) 0.12
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