Solutions to Distribution Questions

Question 1

Binomial n = 3, p = .5

P(X = 2) = 
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Question 2

Hypergeometric

N = 52, n = 6, X = 2 hearts (with a total of 13 hearts in the pack). 

P(X = 2 hearts) = 0.32

Question 3

Binomial n = 10, p = .6
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= 0.011
Question 4

Binomial n = 5, p = .7
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= 0.13
Question 5

Geometric p = .1

P(X = 1) = 0.1

Question 6 

Poisson

(i)
No employees ill, X = 0, (=3
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ii)
Two or less ill


P(X(2) = P(0) + P(1) + P(2)
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P(X(2) = P(0) + P(1) + P(2)= .05 +.15 + .22 =.42

Question 6

(iii)
Probability of four or more employees ill

P(X(4) = 1 – P(X(3) = 1 – (P(0) + P(1) + P(2) + P(3)) 
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P(X(4) = 1 – P(X(3) = 1 – (P(0) + P(1) + P(2) + P(3))

= 1 – (.05 +.15 +.22 +.22) = 1 - .64 =.36

Question 7

Probability of blond hair = .25. There are 4 kids (n=4). What is the probability that half of them (X=2) have blond hair.  Using Binomial  
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Question 8

Binomial n = 5 and p = .25

P(X ( 3) = P(3) + P(4) + P(5)
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P(X ( 3) = .014
Question 9

Hypergeometric N = 20, M = 7, L = N – M = 13 and n = 5

 i)
P(X = 0) = 0.083

ii)
P(X ( 3) = 1 – P(X ( 2) = 1 – (P(0) + P(1) + P(2))

or  P(X ( 3) = P(3) + P(4) + P(5)

Since you have already calculated P(X = 0) then

P(1) = 0.32 and P(2) = 0.39

P(X ( 3) = 1 – (.083 + .32 + .39) = 0.207
Question 10

Binomial n = 8 and p = .25.  Looking for P(X ( 2) = P(0) + P(1) + P(2)
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P(X ( 2) = P(0) + P(1) + P(2) = .679

(ii) E(X) for Binomial is n * p = 8 * .25 = 2

Question 11

Poisson

a) On average 2 people are killed ((=2)

(i)
No-one killed, X = 0, (=2
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ii)
Two or less killed


P(X(2) = P(0) + P(1) + P(2)
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P(X(2) = P(0) + P(1) + P(2) = .135 +.27 + .27 =.675

(iii)
Probability of four or more killed


P(X(4) = 1 – P(X(3) = 1 – (P(0) + P(1) + P(2) + P(3)) 
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P(X(4) = 1 – P(X(3) = 1 – (P(0) + P(1) + P(2) + P(3)) 

= 1 – (.135 +.27 +.27 +.18) = 1 - .855 =.145

Question 11

b) In a 1-year period 2 people are killed on average this implies in a 3 year period 6 people are killed on average. ((=6)

(i) Prob (X < 3) 
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Prob (X < 3) = P(0) + P(1) + P(2) = .002 +.012 + .036 = .05

Question 12

Winning a contract can be defined a success. The probability of winning a contract (p) = .4. There are six contracts (n=6).

Using Binomial
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Question 12

(i) Win all six contracts P(X= 6)


P(X=6) = .004

(ii) Win at least 2 contracts

P(X(2) = P(X=2) + P(X=3) + P(X=4) + P(X=5) + P(X=6) 

=(.311 + .276 + .138 + .037 + .004) =  .766


OR

P(X(2) = 1 – P(X< 2) 1 - P(0) + P(1) = 1 – (.047 + .187) = .766

(iii) 
Win less than 3 contracts


P(X< 3) = P(X=0) + P(X=1) + P(X=2) = .05 +.19 + .31 = .55

Question 13


Mean number of blemishes = 0.4 ((=0.4)

(i) Perfect (having no blemishes) P(X = 0)
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 (67.03% will be perfect)

(ii) Seconds (having one or two blemishes) P(X = 1 or X = 2)


[image: image32.wmf].

1

)

4

.

0

)(

6703

(.

!

1

)

4

.

0

(

)

1

(

1

4

.

0

=

=

=

-

e

P

2561 


[image: image33.wmf]0536

.

2

)

16

)(.

6703

(.

!

2

)

4

.

0

(

)

2

(

2

4

.

0

=

=

=

-

e

P


P(X = 1 or X = 2) = P(1) + P(2) = .2561 + . 0536 = .3097 (30.97% will be seconds)

(iii) Scrap (all the rest) P(X > 2)

P(X > 2) = 1 – (P(0) + P(1) + P(2)) = 1 – (.6703 + .2561 + .0536) = 1 - .98 = .02

(2% of all carpets will be scrap)
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