




























































































































































































































































































$4-3.  E(X)=50(0.1) = 5and V(X) = 50(0.1)(0.9) = 4.5

a)
P2<X <5)=P(L5<X <55) = P(15<7Z <555
= P(~1.65< Z < 0.236) = P(Z < 0.24) — P(Z < —1.65)
= 0.5948 — (1 - 0.95053) = 0.5453
b)

P(2sXs5);P(%s P(-1.414<Z <0)

<55
= 0.5-P(Z <-1.414)

=0.5-(1-0.921) = 0.421
The exact probability is 0.582

S4-4.  E(X)=50(0.1) = 5 and V(X) = 50(0.1)(0.9) = 4.5

2)
P(X =10) = P(9.5< X <10.5) = P(3%> < Z < 105%)
=P(2.121<Z £2.593) = 0.012
b)
BEOSS) =R (4.5< X <5.5) = P(AXE <7 < 5%

= P(-0.24<Z <0.24) =0.1897

S4-5  Let X be the numberof chips'in the lot that are:defective. Then E(X)=1000(0.02)=20 and
V(X)=1000(0.02)(0.98)=19.6
a) P(20 < X £ 30)=P(19.5 < X <30.5) =

P(19'5 el S0OR ZOJ = P(=11<Z <2.37) = 0.9911 0.4562 = 0.5349

R ey < O
v19.6 v19.6

b) P(X=20)=P(19.5 < X <£20.5) =P(-0.11 < Z <£0.11)=0.5438-0.4562=0.0876.
c) The answer should be close to the mean. - Substituting values close to the mean, we find x=20
gives the maximum probability.
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ss21. a) E(e™) = ﬁE(e’Xx )= (1_%)‘"
i=1

b) From Exercise S5-20, Y has a gamma distribution with parameter A and n.

wiot ot () i+ o2+
§5-22. a)MY(l):el 172 2 22:e 172 1 275

b) Y has a normal distribution with mean [ + Lo and variances 012 + Gg

. S . L . 1 k
S5-23.  Because a chi-square distribution is a special case of the gamma distribution with A = 2 and r = —, from

Exercise S5-20.
M@)=>1-2)7""7

M'(5)= —%(1—20‘?‘1 (-2)=k(1-20) """
M'(I)L:o =k=E(X)

M (1) = 2k(5+1)(1=20) >
M (1) =2kE+1) =k* +2k
V(X)=k>+2k—k* =2k

S5-24. ay M(t)=MO)+M'(0)t+ M'(O)% +...+ M(r)(O)[T: =+ ... by Taylor’s expansion. Now, M(0)
=1and M(r)(()) = ,Ur and the result is obtained.

r(r+l)

b) From Exercise $5-20, M (t) = 1+%t +T% +...

r(r+l)

c) lLll Z% and ,Uz =z which agrees with Exercise S5-20.

Section 5-10 on CD

S5-25.  Use Chebychev's inequality with ¢ = 4. Then, P(|X - 10| >4)< % .

§5-26. E(X)=5and o =2887.Then, P(X -5 >20,) < 1.
The actual probability is P(|X - 5| > ZO'X) = P(|X - 5| >5.77)=0.
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S5-27.

S5-28.

S5-29.

S5-30.

E(X) = 20 and V(X) = 400. Then, P(|X —20| >20) <4 and P(|X —20| >30) <1 The actual
probabilities are

P(X —20|>20) =1-P(X —20| < 40)

60

60
—1- j 0.05¢ % dx =1—| —e°%*| | =0.0498
0

P(|X 20| >30) =1- P(|X —20| < 60)

80
— j 0.05¢ %% dx =1—| —e%*| 20,0183
0

E(X)=4and oy =2

P(|X = 4| >4) < % and P(|X = 4| >6) < % . The actual probabilities are

x

=1-0.8636 =0.1364

X

P(X-424)=1-P(|Xx -4 <4):1—Z7:e’2,2
x=1

P(X-426)=1-P(x -4<6) :1—29“%—,2‘:0.000046

x=1

Let X denote the average of 500 diameters. Then, & : = % =4.47x107*.

a) P(‘X - ,u‘ o )= & and P(‘X —,u‘ < 0.0018) > 12 . Therefore, the bound is
0.0018.

if P(X = < ) =2 then P(z= <X < £)=0.9375. Then,

P(—=— <« Z <> _)=0.9375. and —>— = 1.86. Therefore, x= 8.31x107*.
4.47x10 4.47x10 4.47x10

) EY)= P(X — 4 2 co)

b) Because Y <1, (X = 1)> > (X — u)’Y
1| X — g >cotheny=1and (X —p)’Y 2c°0°Y
it | X — | < cothen Y =0and (X —p)*Y = *0°Y.

o) Because (X — )> 2 c°0°Y , E[(X —1)°]1= c°0’E(Y).

d) From part a., E(Y) = P((X = | 2 ¢0) . Fromparte.. 6% 2’0" P(|X — 1| > c0) . Therefore,
?2P(|X—ﬂ|2c0').
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