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▓ PROJECT 5 ▓

[Resources: Chapter 5 (Sec 5.1- 5.5)]
Issue : __________________________  Due: _________________________________

Name ________________________________________________________________________________________________________________________________ Grade ___________

Answer all the questions below. You must show all appropriate steps.

Sections 5.1       Probability of Simple Events             [Page 260]

1. Define the following : Probability of an event

Answer:

2. State the meaning of each of the following terms in probability

(a) Outcomes

Answer:

(b) Experiment

Answer:

(c) Event

Answer:

(d) Simple Event

Answer:

(e) Unusual Event

Answer:

(f) Sample Space

Answer: 

3. Suppose a coin is flipped and a die is cast.  List for this probability experiment:

(a) all simple events

Answer:

(b) sample Space

Answer: 

5. State the four main Properties of Probabilities.
Answer:

a. 

b. 

c.

d.

4. State three methods for determining the probability of an event

Answer:
 (b) 
 (c) 
7. Why should subjective probabilities be interpreted with caution?

Answer: 

For Problems 8-15 below, let the sample space be

                S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10}. 

Suppose the simple events are equally likely.

8. Compute the probability of the event E = {1, 2, 3}.  

Answer : Since there are 10 equally likely outcomes, and 3 outcomes in the event E

P(E) = P(e1) + P(e2) + P(e3)

 
         =   

9.  Compute the probability of the event F = {3, 5, 9, 10}.  

Answer: Since there are 10 equally likely outcomes, and 4 outcomes in the event F,




P(F) = P(f1) + P(f2) + P(f3) + P(f4)

 
         =   

10.  Compute the probability of the event E = “an even number”.  

SOLUTION: Since there are 10 equally likely outcomes, and 5 of these outcomes are even numbers,

P(E) = P(e2) + P(e4) + P(e6) + P(e8) + P(e10)

 
         =   

11. Compute the probability of the event F = “an odd number”. 

     Answer: Since there are 10 equally likely outcomes, and 5 of these outcomes are odd numbers,

P(F) = P(f1) + P(f3) + P(f5) + P(f7) + P(f9) =

12. Compute the probability of having two girls and two boys in a four-child family assuming boys and girls are equally likely. 

Answer: 

     Here, the sample space, S, of possible four-child family families is :


{ BBBB, BBBG, BBGB, BBGG, BGBB, BGBG, BGGB, BGGG, GBBB, GBBG, GBGB, GBGG, GGBB, GGBG, GGGB, GGGG }.

There are 16 equally likely outcomes. Six of these are two girl and two boys 

families: BBGG, BGBG, BGGB, GBBG, GBGB, GGBB

· N(S) = # of possible equally likely outcomes of a four-child family =16 
· N(E) =  # of ways two girls and two boys can occur = 6 

Thus the required probability is :


 P(two girls and two boys) =   N(E)    =
                                                           N(S)
13.    Golf Balls.   The local golf store sells an “onion bag” that contains 

         80 “experienced” golf balls. Suppose the bag contains 35 Titleists, 

         25 Maxflis, and 20 Top-Flites.

(a) What is the probability that a randomly selected golf ball will be a Titleist? 

Answer:
Since each of the 80 balls is equally likely to be selected, and there are 35 Titleists, The probability is:

P( Titleist ) =

(b) What is the probability that a randomly selected golf ball will be a Top-Flite? 

Answer:
  There are 20 Top-Flites and so the probability is :




P(Top-Flite ) =

14. College Survey.  In a national survey conducted by the Centers for Disease Control in order to determine college students’ health-risk behaviors, college students were asked: “How often do you wear a seat belt when driving a car?” The frequencies in the following table:

                                          Response

 Frequency

Never


118

Rarely


249

Sometimes

345

Most of the time       716

                                                             Always                             3,093

(a)   Approximate the probability that a randomly selected college student never wears a seat belt when driving in a car. 

Answer:


The total frequency = 118 + 249 + 345 + 716 + 3093 = _________. 

    The approximate prob​ability that a student never wears a seat belt when driving a car is the relative frequency of this response:

        P(student never wears a seat belt) =        
(b).  Would you consider it unusual to find somebody who never wears a seat belt when driving in a car? Why?

Answer:

Yes, because the approximate probability of this is only __________%.
(c) Approximate the probability that a randomly selected college student sometimes wears a seat belt when driving in a car. Interpret this probability. 

Answer:


Approximate probability  =  relative frequency  =                 

                   Approximately _______% of college students wear a seat belt only sometimes when driving a car.

15.  Multiple Births. The following data represent the number of live multiple delivery births (three or more babies”) in 1999 for women 15-44 years old:

                           Age

 Number of Multiple Births

15-19    66

20-24  411

25-29 1653

30-34 2926

35-39 1813

40-44


  956

                 _______________________________________________

                    Source: National Vital Statistics Report,

   Vol. 49, No. 1, April 17, 2001

(a) . What is the probability that a randomly selected multiple birth in 1999 had a mother 30-34 years old.  Interpret this probability. 

Answer:
            Total number of multiple births = 66+411+1653+2926+1813+956 =________________. 

             The  probability of the mother being 30-34 years =________________ 

            This means that ____% of the multiple births in 1999 were to mothers aged 30-34 

            years.
(b) . What is the probability that a randomly selected multiple birth in 1999 had a mother 40-44 years old. Interpret this probability. 

Answer:
Probability =

       This means that _______% of the multiple births in 1999 were to mothers aged   

       40-44 years.

(c). What is the probability that a randomly selected multiple birth in 1999 had a mother 15-19 years old.  Is a multiple birth where the mother is 15-19 years old unusual? 

 Answer:
         Probability  =         

           This is unusual since the probability is so small.

Sections 5.2       The Addition Rule; Complements      [Page 275]

16. What are  Mutually Exclusive Events?

Answer:

17. State the “Addition Rule” for any two events (non-mutually exclusive) say E and F.

Answer:

18. State the “Addition Rule” for two mutually exclusive events say E and F.

Answer:

19. Why is P(E and F) subtracted from P(E) + P(F) in the Addition Rule when E and F are not mutually exclusive?

Answer:

20. In Problems (a) and (b) below, a probability experiment is conducted in which the sample space of the experiment is 

S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}.  Let event E = {2, 3, 4, 5, 6, 7,}, event F = {5, 6, 7, 8, 9}, event G = {9, 10, 11, 12}, and event H = {2, 3, 4}.

            a).List the simple events in “E and F.”  Are E and F mutually exclusive? 

Answer:

      b). List the simple events in “E and G.”  Are E and G mutually exclusive? 

Answer:

21.    In the Problems BELOW, find the probability of the indicated event if  P(A) = 0.25 and P(B) = 0.45.

a).  P(A or B)     if     P(A and B) = 0.15 

Answer:
b). P(A and B)    if     P(A or B) = 0.6

Answer:
22.  (a) Under what condition(s) are two events complements of one another ?

Answer:
(c) State the Complement Rule.

     Answer:

In Problems (23) and (24) below, a probability experiment is conducted in which the sample space of the experiment is 

S = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}.  Let event E = {2, 3, 4, 5, 6, 7,} and event F = {5, 6, 7, 8, 9}.
23. List the simple events in E_bar. 

Find P( E_bar ).

Answer:
24. List the simple events in F_bar. 

Find P( F_bar ).

Answer:
In Problem 25 below, find the probability of the indicated event if  P(A) = 0.25 and P(B) = 0.45.

25.      (a)   P( A_bar ) 

Answer:
       (b)   P( B_bar ) 

Answer:
------------------------------------------------------------------------

Section 5.3   The Multiplication Rule

Answer all the questions below. 
26. What is the meaning of the following notation,  P(F | E) ?

Answer:

27.  What are Independent and Dependent Events?
Answer:

28.  State the MULTIPLICATION RULE for Independent Events. 

Answer:

29.  State two methods for determining whether two events are independent.

Answer:

30. State the difference between sampling with replacement and sampling without replacement.

Answer:

     31. State the circumstance(s) under which sampling without replacement can be assumed to be independent.

Answer:

  32.   The word “and” in probability implies what ?

Answer: ________________________________________.  

    The word “or” in probability implies what ?

Answer: ________________________________________.  

   33.    Determine whether the events E and F are independent or dependent.  Justify your answer.

(a) A: You earn an “A” on an exam

B: You study for an exam 

Answer:

(b) A: You are late for work

B: Your car has a flat tire 

Answer:

(c) A: You earn more than $50,000 per year

B: You are born in the month of July Independent.

Answer:

34.     Are events E and F independent if P(F) = 0.95; P(F/E) = 0.95? 

Answer:

 35. Considered an experiment in which a single card is drawn from a deck.  

(a) What is the probability of the event E = “draw an ace”?

Answer:

(b) Let F be the event “draw a club.” What is P(E/F)?

Answer:

(c) Are events E and F independent? Why? 

Answer:

36.  Drawing Cards.  Suppose two cards are randomly selected from a standard 52-card deck.

(a) What is the probability that the first card is a club and the second card is a club if the sampling is done without replacement? 

Answer:

(b) What is the probability that the first card is a club and the second card is a club if the sampling is done with replacement? 

Answer:

37.  Golf Balls.   The local golf store sells an “onion bag” that contains 35 “experienced” golf balls.  Suppose the bag contains 20 Titleists, 8 Maxflis, and 7 Top-Flites.

(a) What is the probability that two randomly selected balls will both be Titleists? 

Answer:

(b) What is the probability that the first ball selected will be a Titleist and the second will be a Maxflis? 

Answer:

(c) What is the probability that the first ball selected will be a Maxflis and the second will be a Titleist? 

Answer:

(d) What is the probability that one golf ball is a Titleist and the other is a Maxflis? 

Answer:

 Section 5.4          Conditional Probability       [Page 296]

38. State the Conditional Probability Rule.

Answer:

39. Suppose that E and F are two events and that P(E and F) = 0.6 and 

P(E) = 0.8.    What is P(F/E)?

Answer:

40. Suppose that A and B are two events and that N(A and B) = 380 and 

N(A) = 925.  What is P(B/A)?

Answer:

41. Suppose that A and B are two events and that P(A and B) = 0.3, 

P(A) = .5, and P(B) = 0.8.  Are E and F independent? Why? 

Answer:

42. SAT Verbal Scores The following data represent the scores received on the 2000  SAT I: Reasoning Test-Verbal, by gender:

Scores


Male


Female

      200-249


6,755


7,512

      250-299


9,594

          10,816

      300-349 

          25,630                         30,058 


       350-399

          50,042                         60,139 

       400-449                           78,276                         95,780 

      450-499                           98,989                       117,976  

      500-549

        102,423                       120,183 


       550-599                           84,524                         96,381

      600-649                           62,205                         68,515

      650-699                           36,202                         39,843

      700-749                           18,044                         18,716

      750-800                           10,647                         11,028

TOTAL ----------------------  583,331  -------------   676,947    

(a) What is the probability that a randomly selected female scored 750-800 on the 2000 SAT I: Reasoning Test-Verbal? 

Answer:

(b) What is the probability that a randomly selected individual who scored 750-800 on the 2000 SAT I: Reasoning Test-Verbal is female? 

Answer:

Section 5.5                 Counting Techniques              [Page 301]

43.   State the meaning of the following notation n!

Answer:

       44.  In the Problems below, find the value of each factorial.

a). 5! 


Answer:

b). 7! 


Answer:

c). 10! 


Answer:

d). 12! 


Answer:

e) 0! 


Answer:

f). 1! 


Answer:

  45.   a).  State the meaning of the following notation nPr
Answer:

           b)    State the meaning of the following notation nCr
Answer:

46.   In the Problems (a) and (b) below, find the value of each permutation.

a)       7P2 
Answer:
            b).        4P4 

Answer:

       c).           5P0 
Answer:

47.   In the Problems (a) and (b) below, find the value of each combination.

a)                      9C2 

Answer:

b)                     12C3 

Answer:

 c)                      40C40 

Answer:

48. A Social Security number is used to identify each resident of the United States uniquely. The number is of the form xxx-xx-xxxx,  where each x is a digit from 

         0 to 9.

(a) How many Social Security numbers can be formed?  

Answer:

(b) What is the probability of correctly guessing the Social Security number of the President of the United States? 

Answer:
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