
MATH1635, Class Work 6, Professor Susan Sun Nunamaker

                                                                                      Student's Name:______________

#1.  What is the difference between discrete and continuous random
variable ? Give an example for each.

#2.  Consider each distribution.  Determine if it is a valid probability
distribution or not, and explain your  answer.

a.    x        0             1              2                     b.      x            0            1             2

     P(x)     0.25        0.60         0.15                      P(x)         0.25        0.60        0.20

#3.  Richard has just ben given a 10-question multiple-choice quiz in his 
history class.  Each question has 5 answers, of which only one is correct.  
Since Richard has not attended class recently, he doesn't know any of
the answers.  Assuming that Richard guesses on all 10 questions, find
the indicated probabilities:

a.  What is the probability that he will answer all questions correctly ?

b.  What is the probability that he will answer all questions incorrectly ?

c.  What is the probability that he will answer at least one of the
questions correctly ?  Compute this probability two ways.  First, use the
rule for mutually exclusive events and the probabilities shown in Table
4 of Appendix I.  Then use the fact that P (r ³ 1 ) = 1 - P ( r = 0 ). 
Compare the two results.  Should they be equal ?  Are they equal ?  If
not, how do you account for the difference?
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#4.  Approximately 90% of the trout that are caught with a fly  and
released will live to be caught by another angler (Rocky Mountain
Streamside, a publication of Trout Unlimited).

a.  Suppose you catch and release eight  trout.  What is the probability
that six or more live ?  What is the probability that no more than one
dies ?

b.  Suppose you catch and release 15 trout.  What is the probability that
12 or more live ?  What is the probability that they all live ?  What is the 
probability that no more than 2 die ?

#5.  It is estimated that one out of five students on campus who want
work-study aid qualify for the work-study program.  Twelve students
who want work-study randomly enter the college work-study office and
ask to be admitted to the program.  What is the probability that:

a.  All of them are qualifies ?

b.  More than half of them are qualified ?

c.  None of them are qualified ?
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#6.  The manager of the Elmwood Restaurant has a staff of six
wait-person on weekend evening shifts.  For a period of 50 days she has
recorded that number of these employees who called in sick.  The results 
are given in the accompanying table.  In this problem x = number who
call in sick.  The frequency is the number of days x people call in sick.

x                      0              1            2               3              4

frequency      30            10            5               3              2

a.  Find the probability distribution for this data.

b.  Estimate the probability that two or more wait-persons will call in
sick.

c.  Find the expected number who will call in sick.

d.  Find the standard deviation.
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#7.  The probability of an adverse reaction to a flu shot is 0.10.  Flu
shots are given to a group of 6 people.  Let r be the number of people
who suffer an adverse reaction to the flu shot.

a.  Find P (r ) for r = 0, 1, 2, 3, 4, 5, 6.

b.  Make a histogram of the r probability distribution.

c.  Find the probability that one or fewer people have an adverse
reaction to the shot.

d.  Find the probability that at least 2 people have an adverse reaction to
the flu shot.
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#8.  The New York Times (January 5, 1994) reported that approximately 
65% of all cars sold in the United States are made by the big three auto
makers (Chrysler, Ford, General Motors).  For a group of 12 cars
selected at random on the highway.

a. Make a histogram of the probability distribution of the number of cars 
in this sample that are made by the big three auto makers.

b.  Find the mean and standard deviation of this probability distribution.  
Find the expected number of cars in this sample that are made by the big 
three auto makers.

#9.  A survey has found that about 17% of all M.D.s in the United States 
have changed their specialty at least once.  In a city with 600 M.D.s,
what is the expected number who have changed specialties ?

#10.  Consumer Reports rated airlines and found that 80% of the flights
involved in the study arrived on time (that is, within 15 minutes of
scheduled arrival time).  Assuming that the on-time arrival rate in
representative of the entire commercial airline industry, consider a
random sample of 200 flights.  What is the expected number that will
arrive on time ?  What is the standard deviation of this distribution
question
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#11. A cereal maker places a game piece in its cereal boxes.  The
probability of winning a prize in the game is one in four.  Find the
probability that you will:

   A. Win your first prize with your fourth purchase

    B.  Win your first prize with your first, second, or third purchase.

    C.  Do not win a prize with your first four purchases.

#12.  The mean number of business failures per hour in the United
States in a recent year was about 8.  Find the probability that

       A.  Exactly 4 businesses will fail in any given hour.

        B.  At least 4 businesses will fail in any given hour.

        C.  More than 3 businesses will fail in any given hour.
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