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Statistics 120 Spring Quarter 2008

Answers to HW # 9 (Chapter 4)

2.9 From the table, we have:

6
P = PWNF)=
(MOF) 16+z’ ( ) 16+’
6 T
P(MN8) = 1o PWNS) = g7
10 6+=x 10 6+zx
P(M) = 16+m’P(W) - 16+:c’P(F) - 16+:z:’P(S) T 16+
Then the first relation expressing independence becomes: 164ﬁ = 161—_?__,5 X

64z OF £ = 9. Observe that for this value of z, the remaining three
relations also hold. W :

2.11 The student will pass the test if he/she answers correctly at least 5 of
the last 10 questions. - The probability that the student answers cor-
rectly exactly z specified of these questions is: (0.2)%(0.8)'°~. Since
the z questions can be chosen in (!%) ways, the required probability is: .

02%2% g‘;’)(:).z)z(o.S)lo-z =1-32 . (29)(0.2)%(0.8)'%"% = 1-0.96721 =

2.15 Let I and H be the events of intercept and hit, respectively.
(i) Then the probability of a single missile hitting the target is:

P(H) = P(H|I)P(I) + P(H|I®)P(I°) = 0 x % + % x .:2; = 0.50.

Therefore:
(ii) P(4 hits) = [P(H)]* = (0.5)* = 0.0625.
(iii) P(of at least 1 hit) = 1— P(no hits) = 1—(0.50)* = 1—0.0625 = 0.9375.

(iv) If n missiles are fired, then P(at least 1 is not intercepted) = 1— P(all
n are intercepted) = 1—(3)™. Therefore n is defined as the smallest n
for which 1~ (3)™ > 0.95, or ()" < 0.05, or n > —log(0.05)/ log3 =
2.726. Thus, n = 3.

(v) I n missiles are fired, then P(at least 1 hits the target) = 1— P(none
hits the target) = 1— (0.50)". Then n is defined as the smallest n for
which 1 — (0.50)" > 0.99 or (0.50)" < 0.01, or n > 2EGE =~ 6.645,
sothatn=7. W
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Setting pw = P(W;) = 0.9 and pg = P(R;) = 0.6, we have that the
required probability is: '
P((WiNRfN---NRE_,NRp1)UWFNW2NREN: - -NRE_aNRp_2)
U UWEN- - NWE_;NWao1 NRY))
= P(WiNRfN- - -NRS_oNR 1)+ P(WENWoNREN- - -NRE_3NR ,_3)
+-+ P(WEN---OWE_, N Wnoy O R,)
= P(W1)P(Rf) ... P(RE_5)P(Rn_1) + P(W)P(W,) P(RS) ...
P(Rp_3)P(Rn-2) + -+ P(WF)... P(W_5) P(Wn_1)P(R.,)
(by indepen_dence of all events involved)
= pw(1l ~ pr)"°pr+ (1 — pw)pw(1 — pR)*3pR + - --
+ (1~ pw)* *pwpr
=pwprl(1 —pr)" >+ (1 —pw)(A —pr)" 3+ -+ (1 — pw)""?
= pwpr Ti5) (1= pw) (1 - pp)(n 9

= (0.9x0.6) 771 (0.1)"1(0.4)"~*~1 = 0.54 577} (0.1)i~1(0.4)"—1.
(i) For n = 5, this probability becomes:

(0-54)[(0.4) + (0.1)(0.4)% + (0.1)2(0.4) + (0.1)3]

= (0.54)(0.064 + 0.016 + 0.004 + 0.001)

= (0.54)(0.085) = 0.0459. W

For i = 1,2,3, set A; = “ith switch turns on”, and E =“current flows
from A to B.” Then:

(i) E = A;UAyU A3 and P(E) = [P(A1) + P(Az) + P(A3)] — [P(A1 N
Az) + P(Al N A3) + P(A2 R Aa)] + P(Al N A ﬂA3) = (p1 + p2 +
P3) — (p1p2 + P1p3 + p2p3) + p1p2p3 (by independence).

(ii) From part (i), P(E) = 3p — 3p® + p°.

(iii) P(E) = (0.90 + 0.95 + 0.99) — (0.90 x 0.95 + 0.90 x 0.99 + 0.95 x
0.99) + 0.90 x 0.95 x 0.99 = 2.84 — 2.6865 + 0.84645 = 0.99995;
P(E) =3 x 0.96 — 3 x (0.96)2 + (0.96)3
= 2.88 — 2.7648 + 0.884736 = 0.999936. MW



