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4.5-2 (a) P(XI = 2,X:2 = 4)

= 15=~.~. () 0506
28 256 ·

(b) {Xl + X2 = 7} can occur in the two mutually exclusive ways: {XI = 3,X2 = 4} aud
{X I = 2,X 2 = 5}. The sum of the probabiliti~sof the two latter events is
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3!0! 2 4!l! 2 + 2!l! 2 5!0! 2 = 28 = 32' - o. D31).5

. 4.5-6 Let Y = max(XI, X2). Then

G(y) = [P(X::; y)F
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1 < y < 00;
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E(Y) = 100 y' 2(1 - :4)(:5)dy

= It 8 [y-4 - y-8] dy

32
- 21' = 1.'3J-3



1-.. \

i 4.7-61 P(75 < X < 85) = P(75 -.80 < X - 80 < 85 _ 80)

-- 60/15= P( IX - 801< 5) ~ 1 - _
21': = 0.84,,)

because k = 5/ V60/15 = 5/2.

4.5-14 f(x)

F(x)

2x, o < x < 1;

o < x < 1;

G(y) = P(X1::; y)P(X2 ::;y)P(X3 ::;y)P(X4 ::;y)

= [P(X::; y)]4 = y8, o < y < 1;

g(y) = G'(y) = 8y7,

E(Y) = J; y 8y7dy

o < y < 1;

[

8 9

]

1 _ 8-y -
9 0 - 9'

So the value in dollars is $(8/9)(100,000).

4.5-16 P(max> 8) = 1 - P(max ::; 8)

~ [~(~)<O.7)X(03)"-Xr
= 1- (1 - 0.1493)3= 0.3844.

-\
:7-21Var(X) = 298 - 172= 9.

(a) P(lO < X < 24) P(lO - 17 < X - 17 < 24 - 17)

9 40= P ( Ix - 17
1

< 7) > 1- - = -
. - 49 49 '

because k = 7/3;
9

(b) P( IX - 171 ~ 16) ::; 162 = 0.035, because k = 16/3.



E(Y) = E(XIX2) = E(XdE(X2) = JLIJ1.2i
_,_.E-"

Var(Y) = E(X~X~) - (J1.1J1.2)2 = E(Xf)E(Xi) -JLfJ1.~

_ ( 2 + 2 )(
2 + 2 ) 2 2 2 2 + 2 2 + 2 2

- J1.1 0"1 JL2 0"2 - J1.1J1.2 = 0"10"2 JLI0"2 JL20"1'

E[etW] = E[et(Xl+X2+",+X")j = E[etX']E[etX2]...E[etXI']

[1/(1 - Ot)]h = 1/(1- ~t)h, . t < 1/0,

the moment generating function for the gamma distribution with mean hO.
.'" i

4.6-12' (a) Mw(t) = Mx(t). MI,(t) = l2(e2t + 2e3t+ 3e4t+ 3eSt+ 2e6t+ e7t)

(b) The p.m.f. of W is / 1
12'

2
12'

10= 2,7,

P(W = 10)= 10= 3,6,

3

12'
10= 4,5.

'"1,"

i.',,'

t
. 4.6-20 Let Xl,X2,X3 be the number of accidents in weeks 1, 2, and 3, respectively. Then

: Y = Xl + X2 + X3 is Poisson with mean A= 6 and

P(Y = 7) = 0.744 - 0.606 = 0.138.
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-26 Y = Xl + X2 + X3 + XI has a gamma distribution with 0: = 6 and () = 10. So

1
00 1

P(Y> 90) = T'IL'\'nr-.y6-1e-y/1Ody = 1- 0.8843 = 0.1157.
90

The final answer was calculated using Minitab.



5.2-4 (a) 1.282; (b)-1.645;

(c) -1.66; (d) -1.82.

.. 1
. 2

5.2-6 M(t) =e166t+400t /2 so

(a) J.l= 166; (b) 1J2 = 400;

(c) P(170 < X < 200) = P(0.2 < Z < 1.7)= 0.3761; '=O~ q~? i- 0.1.)"11,::.O.? 161

(d) P(148 S X S 172)= P(-0.9 S Z::; 0.3) = 0.4338;-:::().b'I1Q--O.\'Oil"'D.~H~

,.,..~ ,....

E2-1~\(a) P(X > 22.07)= P(Z > 1.75)= 0.0401;
(b) P(X < 20.857) = P(Z < -1.2825) = 0.10. Thus the distribution of Y is b(15, 0.10)
and from Table II in the Appendix, P(Y ::; 2) = 0.8159.

'y' ,

\ 5.2-20~, (a) cI>(0.7)- cI>(-1.95) = 0.7580 - 0.0256 = 0.7324;
"q...' (b) 1 - cI>(1.55)= 0.0606;

(c) cI>(-0.55)= 0.2912.

Chapter 5

P(X > 120 IX > 105)
P(X > 120)
P(X > 105)

1 - cI>(2)

1 - cI>(1)

0.0228 = 0.1437.
0.1587

=



5.3-4 (a) P(X < 6.0171)= P(Z < -1.645) = 0.05;

(b) Let W equal the number of boxes that weigh less than 6.0171pounds. Then W isb(9,0.05) and P(W ::;2) = 0.9916;
-

( 6.035 - 6.05

)(c) P(X::; 6.035) = P Z::; 0.02/3

= P(Z::; -2.25) = 0.0122.

5.3-10 The distribution of Y is N(3.54, 0.0147). TIm;

[

(
-0.32

)P(Y > W) = P(Y - W > 0) = P Z > = 0.9830.
y'0.0147+ 0.082

\?("1: ') 2.IIS)::o D.1~1D

(\

0.90
Y = Xl + X2 + . . . + Xn. Then Y is N(800n, 1002n). Thus

P(Y 2: 10000)

P (Y - 800n > 10000 - 800n) =
100y'n - 100y'n

0.90

-1.282 10000 - 800n

100y'n

Either use the quadratic formula to solve for vnor use Maple to solve for n. We find that
y7i=3.617 or n = 13.08so use n = 14 bulbs.

800n - 128.2y7i - 10000 = O.
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