Homework Chapter 5

1. In a group of adults, some are computer literate, and the others are computer illiterate.  If 2 adults are randomly selected from this group, how many total outcomes are possible?  Draw a tree diagram for this experiment.
Literate: L

Illiterate: N

S = {LL, LN, NL, NN}

List all the outcomes included in each of the following events.  Indicate which are simple and which are compound events.


a.  One person is computer literate and the other is not.
P = {LN, NL}

Compound

b.  At least one person is computer literate.
P = {LL, LN, NL}

Compound

c.  Not more than one person is computer literate.
P = {LN, NL, NN}

Compound

d.  The first person is computer literate and the second is not.
P={LN}

Simple


2.  A hat contains 40 marbles.  Of them, 18 are red and 22 are green.  If one marble is randomly selected out this hat, what is the probability that this marble is:

a. Red
= 18/40 = 0.450

b. Green
           =22/40 = 0.550



3.  A random sample of 2000 adults showed that 1120 of them have shopped at least once on the internet.  What is the (approximate) probability that a randomly selected adult has shopped on the internet?

1120/2000

 = 0.560


4.  How many different outcomes are possible for 4 rolls of a fair 6-sided die?


6^4 = 1296


5.  A statistical experiment has 8 equally likely outcomes that are denoted by 1, 2, 3, 4, 5, 6, 7, and 8.  Let event A= {2, 5, 7} and event B={2, 4, 8}.
a. Are events A and B mutually exclusive events?
No.

b. Are events A and B independent events?
No.

c. What are the complements of events A and B, respectively, and their probabilities?
A’ = {1,3,4,6,8}

B’ = {1,3,5,6,7}

P(A’) = 5/8 = 0.625

P(B’) = 5/8 = 0.625



6.  A small ice cream shop has 10 flavors of ice cream and 5 kinds of toppings for its sundaes.  How many different selections of one flavor of ice cream and one kind of topping are possible?
10*5 = 50

7.  Two thousand randomly selected adults were asked whether or not they had ever shopped on the internet.  The following table gives a 2-way classification of the responses:

	
	Have Shopped
	Have Never Shopped

	Male
	500
	700

	Female
	300
	500



a.  If one adult is selected at random from these 2000 adults, find the probability that this adult

i. has never shopped on the internet
1200/2000 = 0.600

ii. is a male
1200/2000 = 0.600

iii. has shopped on the internet given that this adult is a female
300/800 = 0.375

iv. is a male given that this adult has never shopped on the internet
700/1200 = 0.5833

c. Are the events “male” and “female’ mutually exclusive?  What about the events “have shopped” and “male”?  Why or why not?
Events “male” and “female’ are mutually exclusive since a person cannot be a male and female at the same time. Events “have shopped” and “male” are not mutually exclusive. A person can be male and has ever shopped.


c.  Are the events “female” and “have shopped” statistically independent?  Why or why not?

P (Female and have shopped) = 300/2000 = 0.15

P(Female) *P (have shopped) = (800/2000) *(800/2000) = 0.16

Since the two events have unequal probabilities, they are dependent

8.  A company hired 30 new college graduates last week.  Of these, 16 are female and 11 are business majors.  Of the 16 females, 9 are business majors.  Are the events “female” and “business major” statistically independent?  Are they mutually exclusive?  Explain why or why not?


P (“female” and “business major”) = 9/30

P(Female) * P (Business major) = (16/30)*(11/30) = 0.1956

Thus, the events are dependent but not mutually exclusive since a person can be female and business major.


9.  Find the joint probability (intersection) of A and B for the following:

a. P(B)=0.59 and P(A|B) =0.77
= 0.59*0.77 = 0.4543

b. P(A)=0.28 and P(B|A) =0.35
=0.28*0.35 = 0.0980



10.  Given that A, B, and C are 3 independent events, find their joint probability for he following:


a.  P(A)= 0.49, P(B)=0.67 and P(C)=0.75
 = 0.49*0.67*0.75 = 0.2462

c. P(A)=0.71, P(B)=0.27, and P(C)=0.45
=0.71*0.27*0.45 = 0.0863



11.  Given that P(A)=0.65 and P(A and B)=0.45, find P(B|A)

=0.45/0.65 = 0.6923

12.  The following table gives a 2-way classification of all basketball players at a state university who began their college careers between 1990 and 2000, based on gender and whether or not they graduated.

	
	Graduated
	Did Not Graduate

	Male
	126
	55

	Female
	133
	32


a.  If one of these players is selected at random, find the following probabilities

i.  P (female AND graduated)
133/346

=0.3844

ii.  P (male AND did not graduate)
55/346

=0.1590


b.  Find P (graduated AND did not graduate)

= 0.0000. The events are mutually exclusive
13.  The probability that an employee at a company is female is 0.36.   The probability that an employee is a female AND married is 0.19.  Find the conditional probability that a randomly selected employee from this company is married given that she is a female.
0.19 / 0.36 = 0.5278



14.  Given that A and B are 2 mutually exclusive events, find P (A OR B) for the following:

a. P(A)=0.25 and P(B)=0.27
=0.25+0.27 = 0.52

b. P(A)=0.58 and P(B)=0.09
=0.58 + 0.09

           = 0.67



15.  The probability that a family owns a washing machine is 0.68, that it owns a DVD player is 0.81, and that it owns both a washing machine and a DVD player is 0.58.  What is the probability that a randomly selected family owns a washing machine or a DVD player?

=0.68+0.81 - (0.58)

 = 0.910

Chapter 5 Practice Problems


1.  In a sample survey, 1800 senior citizens were asked whether or not they had ever been victimized by a dishonest telemarketer.  The following table gives the responses by age group:

	
	
	Have Been Victimized (Y)
	Have Never Been Victimized (N)

	
	60-69 years (A)
	106
	698

	Age categories
	70-79 years (B)
	145
	447

	
	80 or more yrs (C)
	61
	343

	
	
	
	


If 1 person is selected at random from these 1800 people, find the probability that this person:


a.  Is 80 years or older
=404/1800 = 0.2244

b.  Has been victimized
 = 312/1800 = 0.1733


c.  Has been victimized GIVEN he/she is 70-79 years’ old
 = 145/592 = 0.2449


d.  Is 60-69 years old GIVEN that he/she has not been victimized
 = 698/1488 = 0.4691


e.  Has never been victimized GIVEN that he/she is 80-year-old or more
=343/404 = 0.8490


f.  Is less than 80 years’ old

=(592+804)/1800
 = 0.7556

g.  Is 70-79 years old AND has never been victimized
=447/1800=0.2483


h.  Is 70-79 years old OR has never been victimized
= (592/1800) + (1488/1800) – (447/1800)

 = 0.9072


i.  Are the events “60-69 years old” and “has been victimized” mutually exclusive?  Why?

No. A person can belong to the 60-69 years’ category and has been victimized. 


j.  Are the events “80 years or older” and “60-69 years old” mutually exclusive?  Why?

Yes. A person can only belong to one age category.

k.  Are the events “70-79 years old” and “have been victimized” statistically independent?  Why?
P (“70-79 years old” and “have been victimized”) = 0.0806
P (“70-79 years old”) * P (“have been victimized”) = 0.0570

Thus, the events are not statistically independent since P (“70-79 years old” and “have been victimized”) ≠ P (“70-79 years old”) * P (“have been victimized”)

2.  An appliance repair company that makes service calls to customers’ homes has found that 5% of the time there is nothing wrong with the appliance and that the problem is due to customer error (appliance unplugged, controls improperly set, etc.).  Two service calls are selected at random and it is observed whether or not the problem is due to customer error.  Find the probability that in this sample of 2 service calls:


a.  Both problems are due to customer error

0.05*0.05 = 0.0025

b.  At least one problem is NOT due to customer error.


1-0.025 = 0.9975


3.  A regular 6-sided die is rolled once.  Event A occurs if an odd number is rolled.  Event B occurs if a prime number is rolled.  (Note:  a prime number is one that can only be divided by itself and 1.) (Note that 1 is not considered a prime number)

a.  What is the sample space S?

S = {1,2,3,4,5,6}


b.  What is P(A)?
3/6 = 0.5


c.  What is P(B)?
3/6 = 0.5

c. What is the complement of A?
Ac = {2,4,6}


e.  What is the complement of B?
Bc = {1,4,6}


f.  What is the complement of S?
Sc = ∅

g.  List the elements of A ∩ B and determine P (A ∩ B).
A ∩ B = {3,5}

P (A ∩ B) = 2/6 = 1/3


h.  List the elements of A U B and determine P (A U B).
A U B = {1,2,3,5}

P (A U B) = 4/6 = 2/3


i.  What is P(A|B)?
 = (2/6)/ (3/6) = 2/3


j.  Are A and B statistically independent?  Why or why not?
P(A)*P(B) = 0.5*0.5 = 0.25

P (A and B) = 0.3333

Since P (A and B) ≠ P(A)*P(B), the events are not statistically independent
