Homework #7 Solutions:
1. #35

a. P(X ( 10) = P(Z ( .43) = 1 – ((.43) = 1 – .6664 = .3336.

P(X > 10) = P(X ( 10) = .3336, since for any continuous distribution, P(x = a) = 0.

b. P(X > 20) = P(Z > 4) ( 0

c. P(5 ( X ( 10) = P(–1.36 ( Z ( .43) = ((.43) – ((–1.36) = .6664 – .0869 = .5795

d. P(8.8 – c ( X ( 8.8 + c) = .98, so 8.8 – c and 8.8 + c are at the 1st and the 99th percentile of the given distribution, respectively.  The 1st percentile of the standard normal distribution has the value –2.33, so 

8.8 – c = ( + (–2.33)( = 8.8 – 2.33(2.8) ( c = 2.33(2.8) = 6.524.

                     From a, P(x > 10) = .3336.  Define event A as {diameter > 10}, then P(at least one Ai) = 
                     1 –   P(no Ai) =
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2.       #44

a. P(( – 1.5(  ( X ( ( + 1.5() = P(–1.5 ( Z ( 1.5) = ((1.50) – ((–1.50) = .8664

b. P( X < ( – 2.5( or X > ( + 2.5() = 1 – P(( – 2.5(  ( X ( ( + 2.5()= 1 – P(–2.5 ( Z ( 2.5) = 1 – .9876 = .0124

c. P(( – 2(  ( X ( ( – ( or ( + (  ( X ( ( + 2() = P(within 2 sd’s) – P(within 1 sd) = P(( – 2(  ( X ( ( + 2() – P(( – (  ( X ( ( + () 

= .9544 – .6826 = .2718

3   #59

               a. E(X) = 
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c.    P(X ( 4 ) = 
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           d.      P(2 ( X ( 5) = 
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4. #61

           Mean = 
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a. P(X > 20,000) = 1 – P(X ( 20,000) = 1 – F(20,000; .00004) 
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P(X ( 30,000) = F(30,000; .00004) 
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P(20,000 ( X ( 30,000) =  .699 – .551 = .148

b. 
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, so P(X > ( + 2() = P( x > 75,000) = 

1 – F(75,000;.00004) = .05.

Similarly, P(X > ( + 3() = P( x > 100,000) = .018

5.  #67   ( = 24,  (2 = 144  ( (( = 24, ((2 = 144 ( ( = 6, ( = 4

a. P(12 ( X ( 24) = F(4;4) – F(2;4) = .424

b. P(X ( 24) = F(4;4) = .567, so while the mean is 24, the median is less than 24, since 

P(X ( 
[image: image10.wmf]m

~

) = .5. This is a result of the positive skew of the gamma distribution.

c. We want a value for which F(x;4) = .99. In table A.4, we see F(10;4) = .990.  So with ( = 6, the 99th percentile = 6(10) = 60.

d. We want a value for which F(t;4)=.995.  In the table, F(11;4)=.995, so t = 6(11)=66.  At 66 weeks, only .5% of all transistors would still be operating.

       6.  #71
a. {X2 ( y} = 
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    Now, let Y=X2
b. Let G denote the df of Y.  GY(y) = P(X2 ( y) = 
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, so gY(y) = 
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 .  We recognize this as the chi–squared p.d.f. with ( = 1.

         7.  #81

a. E(X) = 
[image: image14.wmf]157
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; Var(X) = 
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b. P(X > 125) = 1 – P(X ( 125) = 
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c. P(110 ( X ( 125) 
[image: image17.wmf](
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d. 
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e. P(any particular one has X > 125) = .9573 ( expected # = 10(.9573) = 9.573

f. We wish the 5th percentile, which is 
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8.  #84

a. E(X) = 
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, V(X) = 
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b. f(x) = 
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 for 0 ( X ( 1,

so P(X ( .2) = 
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c. P(.2 ( X ( .4) = 
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d. E(1 – X) = 1 – E(X) = 1 – 
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