STAT 400, Spring 2010
 HW 3 (due September 22) SOLUTIONS
Section 2.5 77,80,87
Section 3.2 - 13 (parts (e) and (f) are tricky, if 2 lines are not in use how many are in use), 26 
Section 3.3 - 32,44 
Section 3.4 - 49,52
77

Let q denote the probability that a rivet is defective.

a. P(seam need rework) = .20 = 1 – P(seam doesn’t need rework)

= 1 – P(no rivets are defective)

= 1 – P(1st isn’t def ( … ( 25th isn’t def)

= 1 – (1 – q)25, so .80 = (1 – q)25, 1 – q = (.80)1/25, and thus q = 1 - .99111 = .00889. 

b. The desired condition is .10 = 1 – (1 – q)25, i.e. (1 – q)25 = .90, from which q = 1 - .99579 = .00421. 
80

P(system works) = P( 1 – 2 works ( 3 – 4 works)

= P( 1 – 2 works) + P( 3 – 4 works) - P( 1 – 2 works ( 3 – 4 works)

= P(1 works ( 2 works) + P(3 works ( 4 works) – P( 1 – 2 ) ( P(3 – 4)

= ( .9+.9-.81) + (.9)(.9) – (.9+.9-.81)(.9)(.9)

= .99 + .81 - .8019 = .9981

87

P(system works) = P( 1 – 2 works ( 3 – 4 – 5 – 6 works ( 7 works)

= P( 1 – 2 works) ( P( 3 – 4 – 5 – 6 works) (P( 7 works)

= (.99) (.9639) (.9) = .8588


With the subsystem in figure 2.14 connected in parallel to this subsystem, 

P(system works) = .8588+.927 – (.8588)(.927) = .9897
13

a. P(X ( 3) = p(0) + p(1) + p(2) + p(3) = .10+.15+.20+.25 = .70

b. P(X < 3) = P(X ( 2) = p(0) + p(1) + p(2) = .45

c. P(3 ( X) = p(3) + p(4) + p(5) + p(6) = .55

d. P( 2 (X( 5) = p(2) + p(3) + p(4) + p(5) = .71

e. The number of lines not in use is 6 – X , so 6 – X = 2 is equivalent to X = 4, 6 – X = 3 to X = 3, and 6 – X = 4 to X = 2.  Thus we desire P( 2 (X( 4) = p(2) + p(3) + p(4) = .65

f. 6 – X ( 4 if 6 – 4 ( X, i.e. 2 ( X, or X ( 2, and P(X ( 2) = .10+.15+.20 = .45

26
a. Possible X values are 1, 2, 3, …


P(1) = P(X = 1 ) = P(return home after just one visit) = 
[image: image1.wmf]3
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P(2) = P(X = 2) = P(second visit and then return home) = 
[image: image2.wmf]3
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P(3) = P(X = 3) = P(three visits and then return home) = 
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In general p(x) = 
[image: image4.wmf](
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 for x = 1, 2, 3, …

b. The number of straight line segments is Y = 1 + X (since the last segment traversed returns Alvie to O), so as in a, p(y) = 
[image: image5.wmf](
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 for y =  2, 3, …

c. Possible Z values are 0, 1, 2, 3 , …


p(0) = P(male first and then home) =
[image: image6.wmf]6
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,


p(1) = P(exactly one visit to a female) = P(female 1st, then home) + P(F, M, home) + P(M, F, home) + P(M, F, M, home) 


= 
[image: image7.wmf](
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=
[image: image8.wmf](
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where the first term corresponds to initially visiting a female and the second term corresponds to initially visiting a male.  Similarly, 


p(2) = 
[image: image9.wmf](
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.  In general,


p(z) = 
[image: image10.wmf](
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 for z = 1, 2, 3, …

32

a. E (X) = (13.5)(.2) + (15.9)(.5) + (19.1)(.3) = 16.38,

E (X2) = (13.5)2(.2) + (15.9)2(.5) + (19.1)2(.3) = 272.298,

V(X) = 272.298 – (16.38)2 = 3.9936

b. E (25X – 8.5) = 25 E (X) – 8.5 = (25)(16.38) – 8.5 = 401

c. V(25X – 8.5) = V(25X) = (25)2V(X) = (625)(3.9936) = 2496

d. E[h(X)] = E[X - .01X2] = E(X) - .01E(X2) = 16.38 – 2.72 = 13.66

44
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a. 
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 EMBED Equation.3  [image: image14.wmf]54
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Thus ( - 2( = -.44, and ( + 2( = 5.72, 

so P(|x-(| ( 2() = P(X is at least 2 s.d.’s from ()



        = P(X is either ( -.44 or ( 5.72) = P(X = 6) = .04.


Chebyshev’s bound of .25 is much too conservative.  For k = 3,4,5, and 10, P(|x-(| ( k() = 0, here again pointing to the very conservative nature of the bound 
[image: image15.wmf]2
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b. ( = 0 and 
[image: image16.wmf]3
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, so P(|x-(| ( 3() = P(| X | ( 1)



= P(X = -1 or +1) = 
[image: image17.wmf]9
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, identical to the upper bound.

c. Let p(-1) = 
[image: image18.wmf]25

24

50

1

50

1

)

0

(

,

)

1

(

,

=

=

+

p

p

.

49

X ~ Bin(6, .10)

a. P(X = 1) = 
[image: image19.wmf]x
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b. P(X ( 2) = 1 – [P(X = 0) + P(X = 1)].  

From a , we know P(X = 1) = .3543, and P(X = 0) =
[image: image21.wmf]5314
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Hence P(X ( 2) = 1 – [.3543 + .5314] = .1143

c. Either 4 or 5 goblets must be selected

i) Select 4 goblets with zero defects: P(X = 0) = 
[image: image22.wmf]6561
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ii) Select 4 goblets, one of which has a defect, and the 5th is good:



[image: image23.wmf]26244
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So the desired probability is  .6561 + .26244 = .91854

52

X ~ Bin(25,.3)

a. E(X) = np = 7.5; Var(X) = npq = 5.25 ( SD(X) = 2.29

b. P(|X – 7.5| > 2(2.29)) = P(X < 2.92 or X > 12.08) = B(2;25,.3) + 1 – B(12;25,.3) =.009+1-.983=.026
c. P(10 ≤ X ≤ 15) = B(15;25,.3) – B(9;25,.3) = .189

d. h(X) = 100X + 70(25 – X) = 1750 + 30X, so E[h(X)] = 1750 + 30E(X) = 1750 + 30(7.5) = $1975.  Here, we have used the linear property of expectation.
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