






























































































































































































 
 
S4-3.  E(X) = 50(0.1) = 5 and V(X) = 50(0.1)(0.9) = 4.5 

a) 

 

5453.0)95053.01(5948.0

)65.1()24.0()236.065.1(

)()5.55.1()52(
5.4
55.5

5.4
55.1

=−−=

−≤−≤=≤≤−=

≤≤≅≤≤=≤≤ −−

ZPZPZP

ZPXPXP

 

 
 
 
b) 

 

421.0)921.01(5.0

)414.1(5.0

)0414.1()()52(
5.4
55

5.4
52

=−−=

−≤−=

≤≤−=≤≤≅≤≤ −−

ZP

ZPZPXP

 

 The exact probability is 0.582 
 
S4-4. E(X) = 50(0.1) = 5 and V(X) = 50(0.1)(0.9) = 4.5 

a) 

 
012.0)593.2121.2(

)()5.105.9()10(
5.4
55.10

5.4
55.9

=≤≤=

≤≤≅≤≤== −−

ZP

ZPXPXP
 

b) 

                              
1897.0)24.024.0(

)()5.55.4()5(
5.4
55.5

5.4
55.4

=≤≤−=

≤≤≅≤≤== −−

ZP

ZPXPXP
 

S4-5        Let X be the number of 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) =    

         5349.04562.09911.0)37.211.(
6.19
205.30

6.19
205.19

=−=≤≤−=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
≤≤

− ZPZP  

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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S5-21. a) ( ) nt

n

i

tXtY ieEeE
−

=

−== ∏ λ1()(
1

)  

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

 

 

 

S5-22. a) 2

22
2

2
1212

22
222

22
11 )()(

)(
ttt ttt

Y eetM
σσµµσµσµ ++++++

==  

b) Y has a normal distribution with mean µ µ1 2+  and variances σ σ
1
2

2
2+  

 

S5-23. Because a chi-square distribution is a special case of the gamma distribution with λ =
1

2
 and r

k
=

2
, from 

 Exercise S5-20. 

kkkkXV
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tkt
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)()('

)21()2()21(
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)('

)21()(

22

2

20

2
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2

22
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−=−−−=

−=

=
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S5-24. a) ...)0(...)0(')0(')0()(
!

)(

!2

2

+++++=
r

trt
r

MMtMMtM  by Taylor’s expansion. Now, M(0) 

= 1 and    
')( )0( r

rM µ=  and the result is obtained. 

b) From Exercise S5-20, ...1)(
!2

)1( 2

2 +++= + trrr ttM
λλ  

c) λµ r='

1  and 2

)1('

2 λ
µ += rr

 which agrees with Exercise S5-20. 

 

 

Section 5-10 on CD 

 

 

S5-25. Use Chebychev's inequality with c = 4. Then, 
16

1)410( ≤>−XP . 

 

S5-26. E(X) = 5 and σX = 2 887. . Then, 
4

1)25( ≤>− XXP σ .  

 The actual probability is 0)77.55()25( =>−=>− XPXP Xσ . 
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S5-27. E(X) = 20 and V(X) = 400. Then, 
4

1)220( ≤>− σXP  and 
9

1)320( ≤>− σXP  The actual 

probabilities are  

 

0498.0105.01

)4020(1)220(

60

0

05.0

60

0

05.0 =�
�

�
�
�

�
−−=−=

<−−=>−

−−

�
xx edxe

XPXP σ

 

0183.0105.01

)6020(1)320(

80

0

05.0

80

0

05.0 =�
�

�
�
�

�
−−=−=

<−−=>−

−−

�
xx edxe

XPXP σ

 

 

S5-28. E(X) = 4 and σX = 2  

 
9

1

4

1 )64()44( ≤≥−≤≥− XPandXP . The actual probabilities are 

 1364.08636.011)44(1)44(
7

1
!

22

=−=−=<−−=≥− �
=

−

x
x

e x

XPXP  

 000046.01)64(1)64(
9

1

!
22

=−=<−−=≥− �
=

−

x

x
e x

XPXP  

 

 

S5-29. Let X  denote the average of 500 diameters. Then, 
4

500

01.0 1047.4 −== x
X

σ .  

a) 
16
15

16
1 )0018.0()4( ≥<−≤≥− µσµ XPandXP

X
. Therefore, the bound is 

0.0018. 
 

If 
16

15)( =<− xXP µ , then .9375.0)( =<< −−

XXX

xXxP σσ

µ

σ  Then,    

     .9375.0)( 44
1047.41047.4

=<< −−−

−

x

x

x

x ZP  and 4
1047.4

−
x

x  = 1.86.  Therefore, x = 
41031.8 −

x . 

 

 

 

S5-30. a) E(Y) = )( σµ cXP ≥−  

b) Because Y ≤ 1, YXX 22 )()( µµ −≥−  

    If σµ cX ≥− , then Y = 1 and YcYX 222)( σµ ≥−  

    If σµ cX <− , then Y = 0 and YcYX 222)( σµ =− . 

c) Because YcX 222)( σµ ≥− , )(])[( 222 YEcXE σµ ≥− . 

d) From part a., E(Y) = )( σµ cXP ≥− . From part c., )(222 σµσσ cXPc ≥−≥ . Therefore, 

    )(
2

1 σµ cXP
c

≥−≥ . 

 

 

 

 

 
 


















































































































































































































































































































































































































































































































































