{ Chapter 5
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/[ 10. (a) P{goestoA}-P{5<X<150r20<X<300r35 <X<450r50<X<60}.
L// =72/3 since X is uniform (0, 60).

(b) same answer as in (a).



(11. ! Xis uniform on (0, L).
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P{X"<x} =P{X<x”"'} = X

E[X"] =} 1 dx=—1—j.x“"dx=-—1—-—
g

n n n+l

0
p
Qs./\s (a) (.8333)=.7977
(b) 2(1) — 1 = .6827
(©) 1-®(3333) =.3695

(d) D(1.6667) =.9522
(e) 1-d(1)=.1587

G’I.\) E[Points] = 10(1/10) + 5(2/ 10) + 3(2/10) = 2.6
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( 19. } Letting Z = (X — 12)/2 then Z is a standard normal. Now, .10 = P{Z > (¢ — 12)/2}. But from
\_~~ Table5.1, P{Z<1.28} = .90 and so
(c-12)/2=1.28 or c=14.56

@ Let X denote the number in favor. Then X is binomial with mean 65 and standard deviation
\J65(.35) =4.77. Also let Z be a standard normal random variable.

(a) P{X250} =P{X>249.5} = P{X~65}/4.77 2-15.5/4.T7
= P{Z2-325}=.99%4

(b) P{59.5 <X <70.5) = P{=5.5/4.77 S Z<5.5/4.77)
=2P{Z< 115} -1~ .75

(c) P{X<745)=P{Z<9.5/4.77} = 977
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@ (2) P{.9000-.005<X<.
= P{_;_O_Q?_<2<

003
=P(-167<Z<1.

9000 + .005}

67}

=2®(1.67) - 1 = .9050.

Hence 9.5 percent will
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(b) P{X< 1495} = PyZ < 1495
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=P(Z<-93} .
=1-®(.93) =.1762.
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TN 4 ax . dr_A :
(@ E[|x -d] = {(x—a>7+i<a—x>~gz—5—(a—%)

-d—-( )=~2—9-—-1=0=>a=A/2
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®) E[|X-d] = Tca —x)de Hdx+ [ (x=a)dedx
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Differentiation yields that the minimum is attained at @ where
e =1/2 or @ =log2/A

(c) Minimizing a = median of F

@ (a) P{X>20}=¢"

() P(X>30]X>10} = P(X>30} _1/4

P(X >10} 3/4

Theoretical Exercises

N
?\/y Let X be uniform on (0, 1) and define E, to be the event that X is unequal to a. Since NE, is
the empty set, it must have probability 0.

—

Q_s/ Since 0 < X < ¢, it follows that X* < cX. Hence,

Var(X) = E[X*] ~(E[X])’
< E[cX — (E[X])?
cE[X] - (E[X])

= E[X](c - E[X])
=1 — 0)] where a=E[X)/c
<4

where the last inequality first uses the hypothesis that P{O< X <c} =1to calculate that 0 £ o
< 1 and then uses calculus to show that mag(siansllum ol —o)y=1/4



