Homework #5: Solutions  for assigned exercises in Chapter #3

1.    #49:     X ~ Bin(6, .10)

a. P(X = 1) = 
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b. P(X ( 2) = 1 – [P(X = 0) + P(X = 1)].  

From a , we know P(X = 1) = .3543, and P(X = 0) =
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Hence P(X ( 2) = 1 – [.3543 + .5314] = .1143

c. Either 4 or 5 goblets must be selected

i) Select 4 goblets with zero defects: P(X = 0) = 
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ii) Select 4 goblets, one of which has a defect, and the 5th is good:
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So the desired probability is  .6561 + .26244 = .91854

2. #66

a. Let X = the number with reservations who show, a binomial r.v. with n = 6 and p = .8.  The desired probability is 

P(X = 5 or 6) = b(5;6,.8) + b(6;6,.8) = .3932 + .2621 = .6553

b. Let h(X) = the number of available spaces.  Then

	When x is:
	0
	1
	2
	3
	4
	5
	6
	

	h(x) is:
	4
	3
	2
	1
	0
	0
	0
	


E[h(X)] = 
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 = 4(.000) + 3(.002) = 2(.015) + 3(.082) = .277

c. Possible X values are 0, 1, 2, 3, and 4.  X = 0 if there are 3 reservations and none show or …or 6 reservations and none show, so

P(X = 0) = b(0;3,.8)(.1) + b(0;4,.8)(.2) + b(0;5,.8)(.3) + b(0;6,.8)(.4) 


= .0080(.1) + .0016(.2) + .0003(.3) + .0001(.4) = .0013

P(X = 1) = b(1;3,.8)(.1) + … + b(1;6,.8)(.4) = .0172

P(X = 2) = .0906,
P(X = 3) = .2273,

P(X = 4) = 1 – [ .0013 + … + .2273 ] = .6636

3. # 69

                  X(h(x; 6, 12, 7)

a. P(X=5) = 
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b. P(X≤4) = 1 – P(X≥5) = 1 – [P(X=5) + P(X=6)] = 
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c. E(X) = 
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                                P(X > 3.5 + .892) = P(X > 4.392) = P(X≥5) = .121 (see part b)

d. We can approximate the hypergeometric distribution with the binomial if the population size and the number of successes are large:  h(x;15,40,400) approaches b(x;15,.10).  So P(X≤5) ≈ B(5; 15, .10) from the binomial tables = .998

4. #71

a. Possible values of X are 5, 6, 7, 8, 9, 10. (In order to have less than 5 of the granite, there would have to be more than 10 of the basaltic). 

 P(X = 5) = h(5; 15,10,20) = 
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Following the same pattern for the other values, we arrive at the pmf, in table form below.

	x
	5
	6
	7
	8
	9
	10

	p(x)
	.0163
	.1354
	.3483
	.3483
	.1354
	.0163


b. P(all 10 of one kind or the other) = P(X = 5) + P(X = 10) = .0163 + .0163 = .0326

c. E(X) = 
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.

7

20

10

15

=

×

=

×

N

M

n

; V(X) = 
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;                     (x = .9934

( ( ( = 7.5 ( .9934 = (6.5066, 8.4934), so we want 

P(X = 7) + P(X = 8) = .3483 + .3483 = .6966

5. #82

a. P(X = 1) = F(1;.2) – F(0;.2) = .982 - .819 = .163

b. P(X ( 2) = 1 – P(X ( 1) = 1 – F(1;.2) = 1 - .982 = .018

c. P(1st doesn’t ( 2nd doesn’t) = P(1st doesn’t) ( P(2nd doesn’t)

 = (.819)(.819) = .671

6. #88
              Let X = the number of diodes on a board that fail.
a. E(X) = np = (200)(.01) = 2, V(X) = npq = (200)(.01)(.99) = 1.98, (X = 1.407

b. X has approximately a Poisson distribution with ( = np = 2, 

so P(X ( 4) = 1 – P(X ( 3) = 1 – F(3;2) = 1 - .857 = .143

c. P(board works properly) = P(all diodes work) = P(X = 0) = F(0;2) = .135


Let Y = the number among the five boards that work, a binomial r.v. with n = 5 and p = .135.  Then P(Y ( 4) = P(Y = 4 ) + P(Y = 5) = 
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 = .00144 + .00004 = .00148
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