 Homework for Chapter 5
1. Consider the following out come for experiment:

	Outcome (x)
	1
	2
	3
	4
	5

	Probability p(x)
	0.2
	0.25
	0.15
	0.10
	0.30


a. Let event A consist of the out comes 1, 3, and 5 and event B consist of out come 4 and 5. Find the probability the either A or B occurs.

Solution:

P(A) = P(X=1) + P(X=3) + P(X=5) = 0.2 + 0.15 + 0.3 = 0.55 

           P(B) = P(X=4) + P(X=5) = 0.1 +0.3 = 0.4

           P(A and B) = P(5) = 0.5


So


P(A or B) = P(A) + P(B) – P(A and B) = 0.55 + 0.4 – 0.5 = 0.45     

b.  Find the mean and standard deviation of the outcome of the experiment.

Solution:
E(X) = ∑XP(X) = 1(0.2) + 2(0.25) + 3(0.15) + 4(0.1) + 5(0.3)



            = 0.2 + 0.5 + 0.45 + 0.4 + 1,5 = 3.05

σx = ∑X2P(X) - E(X)2

   = 12(0.2) + 22 (0.25) + 32 (0.15) + 42 (0.1) + 52 (0.3) – (3.05) 2

     = 11.65 – 9.3025


   = 2.3475
2. A company has 15 employees, 9 of the workers use public transportation to come to work in the company. The rest uses their cars. A sample of 5 employees is selected. 

a) What is the probability that two employees use their cars?

Let X r.v refer to number of the employees use their cars and X has a Hypergeometric distribution
X = 0, 1, 2, 3, 4, 5
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b) What is the probability that all five employees use public transportation? 

Let X r.v refer to number of the employees use public transportation
X = 0, 1, 2, 3, 4, 5
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c) What is the probability that more than 2 employees but less than 4 employees use public transportation? 
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3. Mohammad is applying for 8 jobs and believes that he has in each case the same probability of .42 getting an offer.
a) What is the probability of getting at most three offers?

X r.v follow Binomial distribution with n = 8 and π = 0.42
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b) What is the probability of getting no offers?
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c) What is the mean and standard deviation for job offers? 
E(x) = n π = 8(0.42) = 3.42

σx =
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4. The probability of finding a typing mistake on any page of a book is 1/4. What is the probability that on 5 pages randomly selected from a book: 
a) Exactly 3 pages have typing mistakes?

Let X r.v follow Binomial distribution with n = 5 and π = 0.25
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b) At least 2 pages have typing mistakes?
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c) What are the expected and the variance of the number of pages with typing mistakes? 
E(x) = n π = 5(0.25) =1.25

σx =
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5. In a class of 25 students, 18 living inside KFUPM. Six students are selected from this list, find the probability that: 

a) 3 living inside KFUPM.

Let X r.v refer to number of the students living inside KFUPM

 X has a Hypergeometric distribution
X = 0, 1, 2, 3, 4, 5, 6
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b) at most 3 living inside KFUPM. 
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c) at lest 3 living inside KFUPM but no more than 6. 
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d) exactly 5 living outside KFUPM 
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6. If the number of fish a person catches per hour at lake having a Poisson distribution with λ = 2.8, find the probability 
a) a person fishing for an hour will not catch any fish,

X r.v follow Poisson distribution with λ = 2.8 per hour  
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b) a person fishing for an hour will catch at least four, 
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c) a person fishing for an two hours will catch at most 3, 
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d) a person fishing for an half hour will catch at least one fish. 
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7. The number of accidents on a city is in average 10 accidents per a day, find the probabilities that there will be:
a) exactly 8 accidents in the coming day, 

X r.v follow Poisson distribution with λ = 10 accidents per day


[image: image18.wmf]-

-

===

810

10

10

(8)2480.159

8!

e

PXe


b) fewer than 5 accidents per a given day, 
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c)  more than 3 accidents in first 12 hours in the coming day.

λ = 10 accidents per day, t = 0.5, then λt = 5
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d) What is the mean and variance of the number of accidents per two days?
Mean =E(X) = λt = 10(2) = 20

Variance = λt = 10(2) = 20
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