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Chapter Six
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DESCRIPTIVE STATISTICS & PROBABILITY THEORY
1. Consider the following data: 1, 7, 3, 3, 6, 4

the mean and median for this data are

a. 4 and 3           

b. 4.8 and 3

c. 4.8 and 3 1/2   
d. 4 and 3 1/2
e. 4 and 3 1/3

2. A distribution of 6 scores has a median of 21. If the highest score


increases 3 points, the median will become  __.

a. 21
b. 21.5

c. 24

d. Cannot be determined without additional information.

e. none of these

3. If you are told a population has a mean of 25 and a variance of 0, what must you conclude?

a. Someone has made a mistake.

b. There is only one element in the population.

c. There are no elements in the population.

d. All the elements in the population are 25.
e. None of the above.

4. Which of the following measures of central tendency tends to

a. be most influenced by an extreme score?

b. median

c. mode

d. mean
5. The mean is a measure of:

a. variability.

b. position.

c. skewness.

d. central tendency.
e. symmetry.

6. Suppose the manager of a plant is concerned with the total number of man-hours lost due to accidents for the past 12 months. The company statistician has reported the mean number of man-hours lost per month but did not keep a record of the total sum. Should the manager order the study repeated to obtain the desired information?  Explain your answer clearly. 

Answer:

No--the estimate that he would get using the mean number per month would most likely be accurate enough, without having to go to the extra expense of another study. Presumably the mean number of hours lost per month is equal to the total number of hours lost divided by 12, so it's not difficult to calculate the total.
7. The standard deviation of a group of scores is 10.  If 5 were subtracted from each score, the standard deviation of the new scores would be

a. 2

b. 10/25

c. 5

d. none of these.
8. A frequency distribution provides the following information:

a. The value of the measurement and the number of individuals with that value.
b. The value of the measurement and the percent of individuals with that value.

c. The value of the measurement and the percent of individuals with that value or a smaller one.
9. The average weight of a group of 30 friends increases by 1 kg when the weight of their football coach was added. If average weight of the group after including the weight of the football coach is 31kgs, what is the weight of their football coach in kgs?

a) 31 kgs 

b) 61 kgs 

c) 60 kgs 

d) 62 kgs 

e) 91 kgs 

10. A casino offers a simple card game. There are 52 cards in a deck with 4 cards for each 2, 3, 4, 5, 6, 7, 8, 9,10, , , , J Q K A. Each time the cards are thoroughly shuffled (so each card has equal probability of being selected). You pick up a card from the deck and the dealer picks another one without replacement. If you have a larger number, you win; if the numbers are equal or yours is smaller, the house wins—as in all other casinos, the house always has better odds of winning. What is your probability of winning?

Solution: One answer to this problem is to consider all 13 different outcomes of your card. The card can have a value 2, 3, , A and each has 1/13 of probability. With a value of 2, the probability of winning is 0/51; with a value of 3, the probability of winning is 4/51 (when the dealer picks a 2); …; with a value of A, the probability of winning is 48/51 (when the dealer picks a 2, 3, ,   or K). So your probability of winning is 
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11. A line of 100 airline passengers are waiting to board a plane. They each hold a ticket to one of the 100 seats on that flight. For convenience, let's say that the n-th passenger in line has a ticket for the seat number n. Being drunk, the first person in line picks a random seat (equally likely for each seat). All of the other passengers are sober, and will go to their proper seats unless it is already occupied; In that case, they will randomly choose a free seat. You're person number 100. What is the probability that you end up in your seat (i.e., seat #100)?. 
Solution: Let’s consider seats #1 and #100. There are two possible outcomes:

E1: Seat #1 is taken before #100;

E2: Seat #100 is taken before #1.

If any passenger takes seat #100 before #1 is taken, surely you will not end up in you own seat. 
But if any passenger takes #1 before #100 is taken, you will definitely end up in you own seat. By symmetry, either outcome has a probability of 0.5. 
So the probability that you end up in your seat is 50%.
Explanation: 

If the drunk passenger takes #1 by chance, then it’s clear all the rest of the passengers will have the correct seats. If he takes #100, then you will not get your seat. 
The probabilities that he takes #1 or #100 are equal. Otherwise assume that he takes the n-th seat, where n is a number between 2 and 99. 
Everyone between 2 and (n-1) will get his own seat. That means the n-th passenger essentially becomes the new “drunk” guy with designated seat #1. If he chooses #1, all the rest of the passengers will have the correct seats. If he takes #100, then you will not get your seat. (The probabilities that he takes #1 or #100 are again equal.) Otherwise he will just make another passenger down the line the new “drunk” guy with designated seat #1 and each new “drunk” guy has equal probability of taking #1 or #100. Since at all jump points there's an equal probability for the “drunk” guy to choose seat #1 or 100, by symmetry, the probability that you, as the 100th passenger, will seat in #100 is 0.5.

DISCRETE PROBABILITY DISTRIBUTIONS

MULTIPLE CHOICE QUESTIONS

In the following multiple choice questions, circle the correct answer.

1.
A numerical description of the outcome of an experiment is called a


a.
descriptive statistic


b.
probability function


c.
variance


d.
random variable


Answer:  d
2.
A random variable that can assume only a finite number of values is referred to as a

a.
infinite sequence


b.
finite sequence


c.
discrete random variable


d.
discrete probability function


Answer:  c

3.
A probability distribution showing the probability of x successes in n trials, where the probability of success does not change from trial to trial, is termed a


a.
uniform probability distribution


b.
binomial probability distribution


c.
hypergeometric probability distribution


d.
normal probability distribution


Answer:  b

4.
Variance is


a.
a measure of the average, or central value of a random variable


b.
a measure of the dispersion of a random variable


c.
the square root of the standard deviation


d.
the sum of the squared deviation of data elements from the mean


Answer:  b

5.
A continuous random variable may assume


a.
any value in an interval or collection of intervals


b.
only integer values in an interval or collection of intervals


c.
only fractional values in an interval or collection of intervals


d.
only the positive integer values in an interval


Answer:  a

6.
A description of the distribution of the values of a random variable and their associated probabilities is called a


a.
probability distribution


b.
random variance


c.
random variable


d.
expected value


Answer:  a

7.
Which of the following is a required condition for a discrete probability function?


a.
(f(x) = 0


b.
f(x) ( 1   for all values of x


c.
f(x) < 0


d.
(f(x) = 1


Answer:  d

8.
A measure of the average value of a random variable is called a(n)


a.
variance


b.
standard deviation


c.
expected value


d.
coefficient of variation


Answer:  c

9.
Which of the following is not a required condition for a discrete probability function?


a.
f(x) ( 0   for all values of x


b.
(f(x) = 1


c.
(f(x) = 0


d.
((fx) ( 1


Answer:  c

10.
The standard deviation is the


a.
variance squared


b.
square root of the sum of the deviations from the mean


c.
same as the expected value


d.
positive square root of the variance


Answer:  d

11.
The variance is a measure of dispersion or variability of a random variable.  It is a weighted average of the


a.
square root of the deviations from the mean


b. 
square root of the deviations from the median


c. 
squared deviations from the median


d. 
squared deviations from the mean


Answer:  d

12.
A weighted average of the value of a random variable, where the probability function provides weights is known as


a. 
a probability function


b. 
a random variable


c. 
the expected value


d.
random function


Answer:  c

Exhibit 5-1

The following represents the probability distribution for the daily demand of microcomputers at a local store.


Demand
Probability

0
0.1


1
0.2


2
0.3


3
0.2


4
0.2

13.
Refer to Exhibit 5-1.  The expected daily demand is


a.
1.0


b.
2.2


c.
2, since it has the highest probability


d.
of course 4, since it is the largest demand level


Answer:  b

14.
Refer to Exhibit 5-1.  The probability of having a demand for at least two microcomputers is


a.
0.7


b.
0.3


c.
0.4


d.
1.0


Answer:  a

Exhibit 5-2

The student body of a large university consists of 60% female students.  A random sample of 8 students is selected.

15.
Refer to Exhibit 5-2.  What is the probability that among the students in the sample exactly two are female?


a.
0.0896


b.
0.2936


c.
0.0413


d.
0.0007


Answer:  c

16.
Refer to Exhibit 5-2.  What is the probability that among the students in the sample at least 7 are female?


a.
0.1064


b.
0.0896


c.
0.0168


d.
0.8936


Answer:  a

17.
Refer to Exhibit 5-2.  What is the probability that among the students in the sample at least 6 are male?


a.
0.0413


b.
0.0079


c.
0.0007


d.
0.0499


Answer:  d

18.
An experiment consists of making 80 telephone calls in order to sell a particular insurance policy.  The random variable in this experiment is a


a.
discrete random variable


b.
continuous random variable


c.
complex random variable


d.
simplex random variable


Answer:  a

19.
An experiment consists of determining the speed of automobiles on a highway by the use of radar equipment.  The random variable in this experiment is a


a.
discrete random variable


b.
continuous random variable


c.
complex random variable


d.
simplex random variable


Answer:  b

Exhibit 5-3

AMR is a computer consulting firm.  The number of new clients that they have obtained each month has ranged from 0 to 6.  The number of new clients has the probability distribution that is shown below.


Number of


New Clients
Probability

0
0.05


1
0.10


2
0.15


3
0.35


4
0.20


5
0.10


6
0.05

20.
Refer to Exhibit 5-3.  The expected number of new clients per month is


a.
6


b.
0


c.
3.05


d.
21


Answer:  c

21.
Refer to Exhibit 5-3.  The variance is


a.
1.431


b.
2.047


c.
3.05


d.
21


Answer:  b

22.
Refer to Exhibit 5-3.  The standard deviation is


a.
1.431


b.
2.047


c.
3.05


d.
21


Answer:  a

23.
The number of electrical outages in a city varies from day to day.  Assume that the number of electrical outages (x) in the city has the following probability distribution.


x
f(x)

0
0.80


1
0.15


2
0.04


3
0.01


The mean and the standard deviation for the number of electrical outages (respectively) are


a.
2.6 and 5.77


b.
0.26 and 0.577


c.
3 and 0.01


d.
0 and 0.8


Answer:  b

Exhibit 5-4

Forty percent of all registered voters in a national election are female.  A random sample of 5 voters is selected.

24.
Refer to Exhibit 5-4.  The probability that the sample contains 2 female voters is


a.
0.0778


b.
0.7780


c.
0.5000


d.
0.3456


Answer:  d

25.
Refer to Exhibit 5-4.  The probability that there are no females in the sample is


a.
0.0778


b.
0.7780


c.
0.5000


d.
0.3456


Answer:  a

26.
The number of customers that enter a store during one day is an example of


a.
a continuous random variable


b.
a discrete random variable


c.
either a continuous or a discrete random variable, depending on the number of the customers


d.
either a continuous or a discrete random variable, depending on the gender of the customers


Answer:  b

27.
The weight of an object is an example of


a.
a continuous random variable


b.
a discrete random variable


c.
either a continuous or a discrete random variable, depending on the weight of the object


d.
either a continuous or a discrete random variable depending on the units of measurement


Answer:  a

28.
Four percent of the customers of a mortgage company default on their payments.  A sample of five customers is selected.  What is the probability that exactly two customers in the sample will default on their payments?


a.
0.2592


b.
0.0142


c.
0.9588


d.
0.7408


Answer:  b

29.
When sampling without replacement, the probability of obtaining a certain sample is best given by a


a.
hypergeometric distribution


b.
binomial distribution


c.
Poisson distribution


d.
normal distribution


Answer:  a

30.
Twenty percent of the students in a class of 100 are planning to go to graduate school.  The standard deviation of this binomial distribution is


a.
20


b.
16


c.
4


d.
2


Answer:  c

31.
If you are conducting an experiment where the probability of a success is .02 and you are interested in the probability of 4 successes in 15 trials, the correct probability function to use is the


a.
standard normal probability density function


b.
normal probability density function


c.
Poisson probability function


d.
binomial probability function


Answer:  d

32.
Which of the following statements about a discrete random variable and its probability distribution are true?


a.
Values of the random variable can never be negative.


b.
Some negative values of f(x) are allowed as long as (f(x) = 1.


c.
Values of f(x) must be greater than or equal to zero.


d.
The values of f(x) increase to a maximum point and then decrease.


Answer:  c

33.
In the textile industry, a manufacturer is interested in the number of blemishes or flaws occurring in each 100 feet of material.  The probability distribution that has the greatest chance of applying to this situation is the


a.
normal distribution


b.
binomial distribution


c.
Poisson distribution


d.
uniform distribution


Answer:  c

34.
The Poisson probability distribution is a 


a.
continuous probability distribution


b.
discrete probability distribution


c.
uniform probability distribution


d.
normal probability distribution


Answer:  b

35.
The binomial probability distribution is used with


a.
a continuous random variable


b.
a discrete random variable


c.
any distribution, as long as it is not normal


d.
None of these alternatives is correct.


Answer:  b

36.
The expected value of a discrete random variable


a.
is the most likely or highest probability value for the random variable


b.
will always be one of the values x can take on, although it may not be the highest probability value for the random variable


c.
is the average value for the random variable over many repeats of the experiment


d.
None of these alternatives is correct.


Answer:  c

37.
Which of the following is not a characteristic of an experiment where the binomial probability distribution is applicable?


a.
the experiment has a sequence of n identical trials


b.
exactly two outcomes are possible on each trial


c.
the trials are dependent


d.
the probabilities of the outcomes do not change from one trial to another


Answer:  c

38.
Which of the following is a characteristic of a binomial experiment?


a.
at least 2 outcomes are possible


b.
the probability changes from trial to trial


c.
the trials are independent


d.
None of these alternatives is correct.


Answer:  c

39.
The expected value of a random variable is


a.
the value of the random variable that should be observed on the next repeat of the experiment


b.
the value of the random variable that occurs most frequently


c.
the square root of the variance


d.
None of these alternatives is correct.


Answer:  d

40.
In a binomial experiment


a.
the probability does not change from trial to trial


b.
the probability does change from trial to trial


c.
the probability could change from trial to trial, depending on the situation under consideration


d.
None of these alternatives is correct.


Answer:  a

41.
Assume that you have a binomial experiment with p = 0.5 and a sample size of 100.  The expected value of this distribution is


a.
0.50


b.
0.30


c.
100


d.
50


Answer:  d

42.
Which of the following is not a property of a binomial experiment?


a.
the experiment consists of a sequence of n identical trials


b.
each outcome can be referred to as a success or a failure


c.
the probabilities of the two outcomes can change from one trial to the next


d.
the trials are independent


Answer:  c

43.
The Poisson probability distribution is used with


a.
a continuous random variable


b.
a discrete random variable


c.
either a continuous or discrete random variable


d.
any random variable


Answer:  b

44.
The standard deviation of a binomial distribution is


a.
E(x) = P(1 - P)


b.
E(x) = nP


c.
E(x) = nP(1 - P)


d.
None of these alternatives is correct.


Answer:  d

45.
The expected value for a binomial probability distribution is


a.
E(x) = Pn(1 - n)


b.
E(x) = P(1 - P)


c.
E(x) = nP


d.
E(x) = nP(1 - P)


Answer:  c

46.
The variance for the binomial probability distribution is


a.
var(x) = P(1 - P)


b.
var(x) = nP


c.
var(x) = n(1 - P)


d.
var(x) = nP(1 - P)


Answer:  d

47.
A production process produces 2% defective parts.  A sample of five parts from the production process is selected.  What is the probability that the sample contains exactly two defective parts?


a.
0.0004


b.
0.0038


c.
0.10


d.
0.02


Answer:  b

48.
When dealing with the number of occurrences of an event over a specified interval of time or space, the appropriate probability distribution is a


a.
binomial distribution


b.
Poisson distribution


c.
normal distribution


d.
hypergeometric probability distribution


Answer:  b

49.
The hypergeometric probability distribution is identical to


a.
the Poisson probability distribution


b.
the binomial probability distribution


c.
the normal distribution


d.
None of these alternatives is correct.


Answer:  d

50.
The key difference between the binomial and hypergeometric distribution is that with the hypergeometric distribution


a.
the probability of success must be less than 0.5


b.
the probability of success changes from trial to trial


c.
the trials are independent of each other


d.
the random variable is continuous


Answer:  b

51.
Assume that you have a binomial experiment with p = 0.4 and a sample size of 50. The variance of this distribution is


a.
20


b.
12


c.
3.46


d.
144


Answer:  b

Exhibit 5-5

Probability Distribution


x
f(x)

10
  .2


20
  .3


30
  .4


40
  .1

52.
Refer to Exhibit 5-5.  The expected value of x equals


a.
24


b.
25


c.
30


d.
100


Answer:  a

53.
Refer to Exhibit 5-5.  The variance of x equals


a.
9.165


b.
84


c.
85


d.
93.33


Answer:  b

Exhibit 5-6
A sample of 2,500 people was asked how many cups of coffee they drink in the morning. You are given the following sample information.


Cups of Coffee
Frequency

0
700


1
900


2
600


3
300


2,500

54.
Refer to Exhibit 5-6.  The expected number of cups of coffee is


a.
1


b.
1.2


c.
1.5


d.
1.7


Answer:  b

55.
Refer to Exhibit 5-6.  The variance of the number of cups of coffee is


a.
.96


b.
.9798


c.
1


d.
2.4


Answer:  a

Exhibit 5-7
The probability that Pete will catch fish when he goes fishing is .8.  Pete is going to fish 3 days next week.  Define the random variable X to be the number of days Pete catches fish.

56.
Refer to Exhibit 5-7.  The probability that Pete will catch fish on exactly one day is


a.
.008


b.
.096


c.
.104


d.
.8


Answer:  b

57.
Refer to Exhibit 5-7.  The probability that Pete will catch fish on one day or less is


a.
.008


b.
.096


c.
.104


d.
.8


Answer:  c

58.
Refer to Exhibit 5-7.  The expected number of days Pete will catch fish is


a.
.6


b.
.8


c.
2.4


d.
3


Answer:  c

59.
Refer to Exhibit 5-7.  The variance of the number of days Pete will catch fish is


a.
.16


b.
.48


c.
.8


d.
2.4


Answer:  b

Exhibit 5-8

The random variable x is the number of occurrences of an event over an interval of ten minutes.  It can be assumed that the probability of an occurrence is the same in any two time periods of an equal length.  It is known that the mean number of occurrences in ten minutes is 5.3.

60.
Refer to Exhibit 5-8.  The random variable x satisfies which of the following probability distributions?


a.
normal


b.
Poisson


c.
binomial


d.
Not enough information is given to answer this question.


Answer:  b

61.
Refer to Exhibit 5-8.  The appropriate probability distribution for the random variable is


a.
discrete


b.
continuous


c.
either discrete or continuous depending on how the interval is defined


d.
None of these alternatives is correct.


Answer:  a

62.
Refer to Exhibit 5-8.  The expected value of the random variable x is


a.
2


b.
5.3


c.
10


d.
2.30


Answer:  b

63.
Refer to Exhibit 5-8.  The probability that there are 8 occurrences in ten minutes is


a.
.0241


b.
.0771


c.
.1126


d.
.9107


Answer:  b

64.
Refer to Exhibit 5-8.  The probability that there are less than 3 occurrences is


a.
.0659


b.
.0948


c.
.1016


d.
.1239


Answer:  c

65.
In a binomial experiment the probability of success is 0.06.  What is the probability of two successes in seven trials?


a.
0.0036


b.
0.0600


c.
0.0555


d.
0.2800


Answer:  c

66.
X is a random variable with the probability function:


f(X) = X/6
for X = 1,2 or 3


The expected value of X is


a.
0.333


b.
0.500


c.
2.000


d.
2.333


Answer:  d

Exhibit 5-9
The probability distribution for the daily sales at Michael's Co. is given below.


Daily Sales


(In $1,000s)
Probability

40
0.1


50
0.4


60
0.3


70
0.2

67.
Refer to Exhibit 5-9.  The expected daily sales are


a.
$55,000


b.
$56,000


c.
$50,000


d.
$70,000


Answer:  b

68.
Refer to Exhibit 5-9.  The probability of having sales of at least $50,000 is


a.
0.5


b.
0.10


c.
0.30


d.
0.90


Answer:  d

Exhibit 5-10
The probability distribution for the number of goals the Lions soccer team makes per game is given below.


Number


Of Goals
Probability

0
0.05


1
0.15


2
0.35


3
0.30


4
0.15

69.
Refer to Exhibit 5-10.  The expected number of goals per game is


a.
0


b.
1


c.
2, since it has the highest probability


d.
2.35


Answer:  d

70.
Refer to Exhibit 5-10.  What is the probability that in a given game the Lions will score at least 1 goal?


a.
0.20


b.
0.55


c.
1.0


d.
0.95


Answer:  d

71.
Refer to Exhibit 5-10.  What is the probability that in a given game the Lions will score less than 3 goals?


a.
0.85


b.
0.55


c.
0.45


d.
0.80


Answer:  b

72.
Refer to Exhibit 5-10.  What is the probability that in a given game the Lions will score no goals?


a.
0.95


b.
0.05


c.
0.75


d.
0.60


Answer:  b

Exhibit 5-11
A local bottling company has determined the number of machine breakdowns per month and their respective probabilities as shown below:


Number of


Breakdowns

Probability

0
0.12


1
0.38


2
0.25


3
0.18


4
0.07

73.
Refer to Exhibit 5-11.  The expected number of machine breakdowns per month is


a.
2


b.
1.70


c.
one, since it has the highest probability


d.
at least 4


Answer:  b

74.
Refer to Exhibit 5-11.  The probability of at least 3 breakdowns in a month is


a.
0.5


b.
0.10


c.
0.30


d.
0.90


Answer:  d

75.
Refer to Exhibit 5-11.  The probability of no breakdowns in a month is


a.
0.88


b.
0.00


c.
0.50


d.
0.12


Answer:  d

PROBLEMS
1.
Thirty two percent of the students in a management class are graduate students.  A random sample of 5 students is selected.  Using the binomial probability function, determine the probability that the sample contains exactly 2 graduate students?


Answer:


0.322 (rounded)

2.
Seventy percent of the students applying to a university are accepted.  Using the binomial probability tables, what is the probability that among the next 18 applicants


a.
At least 6 will be accepted?


b.
Exactly 10 will be accepted?


c.
Exactly 5 will be rejected?


d.
Fifteen or more will be accepted?


e.
Determine the expected number of acceptances


f.
Compute the standard deviation.


Answers:


a.
0.9988


b.
0.0811


c.
0.2017


d.
0.1646


e.
12.6


f.
1.9442

3.
General Hospital has noted that they admit an average of 8 patients per hour.


a.
What is the probability that during the next hour less then 3 patients will be admitted?


b.
What is the probability that during the next two hours exactly 8 patients will be admitted?


Answers:


a.
0.0137


b.
0.0120

4.
The demand for a product varies from month to month.  Based on the past year's data, the following probability distribution shows MNM company's monthly demand.


x
f(x)

Unit Demand
Probability

0
0.10


1,000
0.10


2,000
0.30


3,000
0.40


4,000
0.10


a.
Determine the expected number of units demanded per month.


b.
Each unit produced costs the company $8.00, and is sold for $10.00.  How much will the company gain or lose in a month if they stock the expected number of units demanded, but sell 2000 units?


Answers:


a.
2300


b.
Profit = $1600

5.
Twenty-five percent of the employees of a large company are minorities.  A random sample of 7 employees is selected.


a.
What is the probability that the sample contains exactly 4 minorities?


b.
What is the probability that the sample contains fewer than 2 minorities?


c.
What is the probability that the sample contains exactly 1 non-minority?


d.
What is the expected number of minorities in the sample?


e.
What is the variance of the minorities?


Answers:


a.
0.0577


b.
0.4450


c.
0.0013


d.
1.75


e.
1.3125

6.
A salesperson contacts eight potential customers per day.  From past experience, we know that the probability of a potential customer making a purchase is .10.


a.
What is the probability the salesperson will make exactly two sales in a day?


b.
What is the probability the salesperson will make at least two sales in a day?


c.
What percentage of days will the salesperson not make a sale?


d.
What is the expected number of sales per day?


Answers:


a.
0.1488


b.
0.1869


c.
43.05%


d.
0.8

7.
A life insurance company has determined that each week an average of seven claims is filed in its Nashville branch.


a.
What is the probability that during the next week exactly seven claims will be filed?


b.
What is the probability that during the next week no claims will be filed?


c.
What is the probability that during the next week fewer than four claims will be filed?


d.
What is the probability that during the next week at least seventeen claims will be filed?


Answers:


a.
0.1490


b.
0.0009


c.
0.0817


d.
0.0009

8.
When a particular machine is functioning properly, 80% of the items produced are non-defective.  If three items are examined, what is the probability that one is defective?  Use the binomial probability function to answer this question.


Answer:


0.384

9.
Ten percent of the items produced by a machine are defective.  Out of 15 items chosen at random,


a.
what is the probability that exactly 3 items will be defective?


b.
what is the probability that less than 3 items will be defective?


c.
what is the probability that exactly 11 items will be non-defective?


Answers:


a.
0.1285


b.
0.816


c.
0.0428

10.
The student body of a large university consists of 30% Business majors.  A random sample of 20 students is selected.


a.
What is the probability that among the students in the sample at least 10 are Business majors?


b.
What is the probability that at least 16 are not Business majors?


c.
What is the probability that exactly 10 are Business majors?


d.
What is the probability that exactly 12 are not Business majors?


Answers:


a.
0.0479


b.
0.2374


c.
0.0308


d.
0.1144

11.
Shoppers enter Hamilton Place Mall at an average of 120 per hour.


a.
What is the probability that exactly 5 shoppers will enter the mall between noon and 12:05 p.m.?


b.
What is the probability that at least 35 shoppers will enter the mall between 5:00 and 5:10 p.m.?


Answers:


a.
0.0378


b.
0.0015

12.
A production process produces 90% non-defective parts.  A sample of 10 parts from the production process is selected.


a.
What is the probability that the sample will contain 7 non-defective parts?


b.
What is the probability that the sample will contain at least 4 defective parts?


c.
What is the probability that the sample will contain less than 5 non-defective parts?


d.
What is the probability that the sample will contain no defective parts?


Answers:


a.
0.0574


b.
0.0128


c.
0.0001


d.
0.3487

13.
Fifty-five percent of the applications received for a particular credit card are accepted.  Among the next twelve applications,


a.
what is the probability that all will be rejected?


b.
what is the probability that all will be accepted?


c.
what is the probability that exactly 4 will be accepted?


d.
what is the probability that fewer than 3 will be accepted?


e.
Determine the expected number and the variance of the accepted applications.


Answers:


a.
0.0001


b.
0.0008


c.
0.0762


d.
0.0079


e.
6.60; 2.9700

14.
The probability distribution of the daily demand for a product is shown below.


Demand
Probability

0
0.05


1
0.10


2
0.15


3
0.35


4
0.20


5
0.10


6
0.05


a.
What is the expected number of units demanded per day?


b.
Determine the variance and the standard deviation.


Answers:


a.
3.05


b.
variance = 2.0475
std. dev. = 1.431

15.
In a large corporation, 65% of the employees are male.  A random sample of five employees is selected.  Use the Binomial probability tables to answer the following questions.


a.
What is the probability that the sample contains exactly three male employees?


b.
What is the probability that the sample contains no male employees?


c.
What is the probability that the sample contains more than three female employees?


d.
What is the expected number of female employees in the sample?


Answers:


a.
0.3364


b.
0.0053


c.
0.0541


d.
1.75

16.
For the following probability distribution:


x
f(x)

0
0.01


1
0.02


2
0.10


3
0.35


4
0.20


5
0.11


6
0.08


7
0.05


8
0.04


9
0.03


10
0.01


a.
Determine E(x).


b.
Determine the variance and the standard deviation.


Answers:


a.
4.14


b.
variance = 3.7
std. dev. = 1.924

17.
A random variable x has the following probability distribution:


x
f(x)

0
0.08


1
0.17


2
0.45


3
0.25


4
0.05


a.
Determine the expected value of x.


b.
Determine the variance.


Answers:


a.
2.02


b.
0.9396

18.
A company sells its products to wholesalers in batches of 1,000 units only.  The daily demand for its product and the respective probabilities are given below.


Demand (Units)
Probability

0
0.2


1000
0.2


2000
0.3


3000
0.2


4000
0.1


a.
Determine the expected daily demand.


b.
Assume that the company sells its product at $3.75 per unit.  What is the expected daily revenue?


Answers:


a.
1800


b.
$6,750

19.
The records of a department store show that 20% of its customers who make a purchase return the merchandise in order to exchange it.  In the next six purchases,


a.
what is the probability that three customers will return the merchandise for exchange?


b.
what is the probability that four customers will return the merchandise for exchange?


c.
what is the probability that none of the customers will return the merchandise for exchange?


Answers:


a.
0.0819


b.
0.0154


c.
0.2621

20.
In a large university, 15% of the students are female.  If a random sample of twenty students is selected,


a.
what is the probability that the sample contains exactly four female students?


b.
what is the probability that the sample will contain no female students?


c.
what is the probability that the sample will contain exactly twenty female students?


d.
what is the probability that the sample will contain more than nine female students?


e.
what is the probability that the sample will contain fewer than five female students?


f.
what is the expected number of female students?


Answers:


a.
0.1821


b.
0.0388


c.
0.0000


d.
0.0002


e.
0.8298


f.
3

21.
In a southern state, it was revealed that 5% of all automobiles in the state did not pass inspection.  Of the next ten automobiles entering the inspection station,


a.
what is the probability that none will pass inspection?


b.
what is the probability that all will pass inspection?


c.
what is the probability that exactly two will not pass inspection?


d.
what is the probability that more than three will not pass inspection?


e.
what is the probability that fewer than two will not pass inspection?


f.
Find the expected number of automobiles not passing inspection.


g.
Determine the standard deviation for the number of cars not passing inspection.


Answers:


a.
0.0000


b.
0.5987


c.
0.0746


d.
0.0011


e.
0.9138


f.
0.5


g.
0.6892

22.
The random variable x has the following probability distribution:


x
f(x)

0
.25


1
.20


2
.15


3
.30


4
.10


a.
Is this probability distribution valid?  Explain and list the requirements for a valid probability distribution.


b.
Calculate the expected value of x.


c.
Calculate the variance of x.


d.
Calculate the standard deviation of x.


Answers:


a.
yes f(x) (0 and (f(x) = 1


b.
1.8


c.
1.86


d.
1.364

23.
The probability function for the number of insurance policies John will sell to a customer is given by


f(X) = .5 - (X/6)    for X = 0, 1, or 2


a.
Is this a valid probability function?  Explain your answer.


b.
What is the probability that John will sell exactly 2 policies to a customer?


c.
What is the probability that John will sell at least 2 policies to a customer?


d.
What is the expected number of policies John will sell?


e.
What is the variance of the number of policies John will sell?


Answers:


a.
yes f(x) > 0 and (f(x) = 1


b.
0.167


c.
0.167


d.
0.667


e.
0.556

24.
The probability distribution for the rate of return on an investment is


Rate of Return


(In Percent)
Probability

  9.5
.1


  9.8
.2


10.0
.3


10.2
.3


10.6
.1


a.
What is the probability that the rate of return will be at least 10%?


b.
What is the expected rate of return?


c.
What is the variance of the rate of return?


Answers:


a.
0.7


b.
10.03


c.
0.0801

25.
In a large university, 75% of students live in dormitories.  A random sample of 5 students is selected.  Use the binomial probability tables to answer the following questions.


a.
What is the probability that the sample contains exactly three students who live in the dormitories?


b.
What is the probability that the sample contains no students who lives in the dormitories?


c.
What is the probability that the sample contains more than three students who do not live in the dormitories?


d.
What is the expected number of students (in the sample) who do not live in the dormitories?


Answers:


a.
0.2637


b.
0.001


c.
0.0156


d.
1.25

26.
A manufacturing company has 5 identical machines that produce nails.  The probability that a machine will break down on any given day is .1.  Define a random variable X to be the number of machines that will break down in a day.


a.
What is the appropriate probability distribution for X?  Explain how X satisfies the properties of the distribution.


b.
Compute the probability that 4 machines will break down.


c.
Compute the probability that at least 4 machines will break down.


d.
What is the expected number of machines that will break down in a day?


e.
What is the variance of the number of machines that will break down in a day?


Answers:


a.
binomial


b.
0.00045


c.
0.00046


d.
0.5


e.
0.45

27.
On the average, 6.7 cars arrive at the drive-up window of a bank every hour.  Define the random variable X to be the number of cars arriving in any hour.


a.
What is the appropriate probability distribution for X?  Explain how X satisfies the properties of the distribution.


b.
Compute the probability that exactly 5 cars will arrive in the next hour.


c.
Compute the probability that no more than 5 cars will arrive in the next hour.


Answers:


a.
Poisson; it shows the probability of x occurrences of the event over a time period.


b.
0.1385


c.
0.3406

28.
Twenty-five percent of all resumes received by a corporation for a management position are from females.  Fifteen resumes will be received tomorrow.


a.
What is the probability that exactly 5 of the resumes will be from females?


b.
What is the probability that fewer than 3 of the resumes will be from females?


c.
What is the expected number of resumes from women?


d.
What is the variance of the number of resumes from women?


Answers:


a.
0.1651


b.
0.2361


c.
3.75


d.
2.8125

29.
The average number of calls received by a switchboard in a 30-minute period is 15.


a.
What is the probability that between 10:00 and 10:30 the switchboard will receive exactly 10 calls?


b.
What is the probability that between 10:00 and 10:30 the switchboard will receive more than 9 calls but fewer than 15 calls?


c.
What is the probability that between 10:00 and 10:30 the switchboard will receive fewer than 7 calls?


Answers:


a.
0.0486


b.
0.3958


c.
0.0075

30.
Two percent of the parts produced by a machine are defective.  Twenty parts are selected at random.  Use the binomial probability tables to answer the following questions.


a.
What is the probability that exactly 3 parts will be defective?


b.
What is the probability that the number of defective parts will be more than 2 but fewer than 6?


c.
What is the probability that fewer than 4 parts will be defective?


d.
What is the expected number of defective parts?


e.
What is the variance for the number of defective parts?


Answers:


a.
0.0065


b.
0.0071


c.
0.9940


d.
0.4


e.
0.392

31.
Compute the hypergeometric probabilities for the following values of n and x.  Assume N = 8 and r = 5.


a.
n = 5, x = 2


b.
n = 6, x = 4


c.
n = 3, x = 0


d.
n = 3, x = 3


Answers:


a.
0.1786


b.
0.5357


c.
0.01786


d.
0.1786

32.
Seven students have applied for merit scholarships.  This year 3 merit scholarships were awarded.  If a random sample of 3 applications (from the population of 7) is selected,


a.
what is the probability that 2 students were recipients of scholarships?


b.
what is the probability that no students were the recipients of  scholarship?


Answers:


a.
0.2143


b.
0.1143

33.
Determine the probability of being dealt 4 kings in a 5-card poker hand.


Answer:


120/6,497,400 = 0.00001847

34.
Twenty percent of the applications received for a particular position are rejected.  What is the probability that among the next fourteen applications,


a.
none will be rejected?


b.
all will be rejected?


c.
less than 2 will be rejected?


d.
more than four will be rejected?


e.
Determine the expected number of rejected applications and its variance.


Answers:


a.
0.0440


b.
0.0000


c.
0.1979


d.
0.1297


e.
2.8, 2.24

35.
An insurance company has determined that each week an average of nine claims are filed in their Atlanta branch.  What is the probability that during the next week


a.
exactly seven claims will be filed?


b.
no claims will be filed?


c.
less than four claims will be filed?


d.
at least eighteen claims will be filed?


Answers:


a.
0.1171


b.
0.0001


c.
0.0212


d.
0.0053

36.
A local university reports that 10% of their students take their general education courses on a pass/fail basis.  Assume that fifteen students are registered for a general education course.


a.
What is the expected number of students who have registered on a pass/fail basis?


b.
What is the probability that exactly five are registered on a pass/fail basis?


c.
What is the probability that more than four are registered on a pass/fail basis?


d.
What is the probability that less than two are registered on a pass/fail basis?


Answers:


a.
1.5


b.
0.01050


c.
0.0172


d.
0.5491

37.
Only 0.02% of credit card holders of a company report the loss or theft of their credit cards each month.  The company has 15,000 credit cards in the city of Memphis.  Use the Poisson probability tables to answer the following questions.  What is the probability that during the next month in the city of Memphis


a.
no one reports the loss or theft of their credit cards?


b.
every credit card is lost or stolen?


c.
six people report the loss or theft of their cards?


d.
at least nine people report the loss or theft of their cards?


e.
Determine the expected number of reported lost or stolen credit cards.


f.
Determine the standard deviation for the number of reported lost or stolen cards.


Answers:


a.
0.0498


b.
0.0000


c.
0.0504


d.
0.0038


e.
3


f.
1.73

38.
A production process produces 2% defective parts.  A sample of 5 parts from the production is selected.  What is the probability that the sample contains exactly two defective parts?  Use the binomial probability function and show your computations to answer this question.


Answer:


0.0037648

39.
A retailer of electronic equipment received six VCRs from the manufacturer.  Three of the VCRs were damaged in the shipment.  The retailer sold two VCRs to two customers.


a
Can a binomial formula be used for the solution of the above problem?


b.
What kind of probability distribution does the above satisfy, and is there a function for solving such problems?


c.
What is the probability that both customers received damaged VCRs?


d.
What is the probability that one of the two customers received a defective VCR?


Answers:


a.
No, in a binomial experiment, trials are independent of each other.


b.
Hypergeometric probability distribution


c.
0.2


d.
0.6

CONTINUOUS PROBABILITY DISTRIBUTIONS

MULTIPLE CHOICE QUESTIONS

In the following multiple choice questions, circle the correct answer.

1. For a continuous random variable x, the probability density function f(x) represents

a. the probability at a given value of x

b. the area under the curve at x

c. the area under the curve to the right of x

d. the height of the function at x


Answer:  d

2. The uniform probability distribution is used with

a. a continuous random variable

b. a discrete random variable

c. a normally distributed random variable

d. any random variable, as long as it is not nominal


Answer:  a

3. For any continuous random variable, the probability that the random variable takes on exactly a specific value is 

a. 1.00

b. 0.50

c. any value between 0 to 1

d. almost zero


Answer:  d

4. For the standard normal probability distribution, the area to the left of the mean is

a. -0.5

b. 0.5

c. any value between 0 to 1

d. 1


Answer:  b

5. Which of the following is not a characteristic of the normal probability distribution?

a. The mean, median, and the mode are equal

b. The mean of the distribution can be negative, zero, or positive

c. The distribution is symmetrical

d. The standard deviation must be 1


Answer:  d

6. In a standard normal distribution, the range of values of z is from

a. minus infinity to infinity

b. -1 to 1

c. 0 to 1

d. -3.09 to 3.09


Answer:  a

7. For a uniform probability density function,

a. the height of the function can not be larger than one

b. the height of the function is the same for each value of x

c. the height of the function is different for various values of x

d. the height of the function decreases as x increases


Answer:  b

8. The probability density function for a uniform distribution ranging between 2 and 6 is

a. 4

b. undefined

c. any positive value

d. 0.25


Answer:  d

9. A uniform probability distribution is a continuous probability distribution where the probability that the random variable assumes a value in any interval of equal length is

a. different for each interval

b. the same for each interval

c. at least one

d. None of these alternatives is correct.


Answer:  b

10. The function that defines the probability distribution of a continuous random variable is a

a. normal function

b. uniform function

c. either normal of uniform depending on the situation

d. probability density function


Answer:  d

11. When a continuous probability distribution is used to approximate a discrete probability distribution

a. a value of 0.5 is added and/or subtracted from the area

b. a value of 0.5 is added and/or subtracted from the value of x

c. a value of 0.5 is added to the area

d. a value of 0.5 is subtracted from the area


Answer:  b

12. A continuous probability distribution that is useful in describing the time, or space, between occurrences of an event is a(n)

a. normal probability distribution

b. uniform probability distribution

c. exponential probability distribution

d. Poisson probability distribution


Answer:  d

13. The exponential probability distribution is used with

a. a discrete random variable

b. a continuous random variable

c. any probability distribution with an exponential term

d. an approximation of the binomial probability distribution


Answer:  b

14. Consider a binomial probability experiment with n = 3 and p = 0.1.  Then, the probability of x = 0 is

a. 0.0000

b. 0.0001

c. 0.001

d. 0.729


Answer:  d

15. Larger values of the standard deviation result in a normal curve that is

a. shifted to the right

b. shifted to the left

c. narrower and more peaked

d. wider and flatter


Answer:  d

16. Which of the following is not a characteristic of the normal probability distribution?

a. symmetry

b. The total area under the curve is always equal to 1.

c. 99.72% of the time the random variable assumes a value within plus or minus 1 standard deviation of its mean

d. The mean is equal to the median, which is also equal to the mode.


Answer:  c

17. For a normal distribution, a negative value of z indicates

a. a mistake has been made in computations, because z is always positive

b. the area corresponding to the z is negative

c. the z is to the left of the mean

d. the z is to the right of the mean


Answer:  c

18. The mean of a standard normal probability distribution

a. is always equal to zero

b. can be any value as long as it is positive

c. can be any value

d. is always greater than zero


Answer:  a

19. The standard deviation of a standard normal distribution

a. is always equal to zero

b. is always equal to one

c. can be any positive value

d. can be any value


Answer:  b

20. A normal probability distribution

a. is a continuous probability distribution

b. is a discrete probability distribution

c. can be either continuous or discrete

d. must have a standard deviation of 1


Answer:  a

21. A continuous random variable may assume

a. all values in an interval or collection of intervals

b. only integer values in an interval or collection of intervals

c. only fractional values in an interval or collection of intervals

d. all the positive integer values in an interval


Answer:  a

22. A continuous random variable is uniformly distributed between a and b.  The probability density function between a and b is

a. zero

b. (a - b)

c. (b - a)

d. 1/(b - a)


Answer:  d

23. If the mean of a normal distribution is negative,

a. the standard deviation must also be negative

b. the variance must also be negative

c. a mistake has been made in the computations, because the mean of a normal distribution can not be negative



d
None of these alternatives is correct.


Answer:  d

24. For a standard normal distribution, the probability of z ( 0 is

a. zero

b. -0.5

c. 0.5

d. one


Answer:  c

25. The highest point of a normal curve occurs at

a. one standard deviation to the right of the mean

b. two standard deviations to the right of the mean

c. approximately three standard deviations to the right of the mean

d. the mean


Answer:  d

26. The random variable x is known to be uniformly distributed between 70 and 90.  The probability of x having a value between 80 to 95 is

a. 0.75

b. 0.5

c. 0.05

d. 1


Answer:  b

27. Z is a standard normal random variable.  The P(-1.96 ( Z ( -1.4) equals

a. 0.8942

b. 0.0558

c. 0.475

d. 0.4192


Answer:  b

28. A standard normal distribution is a normal distribution

a. with a mean of 1 and a standard deviation of 0

b. with a mean of 0 and a standard deviation of 1

c. with any mean and a standard deviation of 1

d. with any mean and any standard deviation


Answer:  b

29. Z is a standard normal random variable.  The P (1.20 ( Z ( 1.85) equals

a. 0.4678

b. 0.3849

c. 0.8527

d. 0.0829


Answer:  d

30. Z is a standard normal random variable.  The P (-1.20 ( Z ( 1.50) equals

a. 0.0483

b. 0.3849

c. 0.4332

d. 0.8181


Answer:  d

31. Given that Z is a standard normal random variable, what is the probability that


-2.51 ( Z ( -1.53?

a. 0.4950

b. 0.4370

c. 0.0570

d. 0.9310


Answer:  c

32. Given that Z is a standard normal random variable, what is the probability that


Z ( -2.12?

a. 0.4830

b. 0.9830

c. 0.017

d. 0.966


Answer:  b

33. Given that Z is a standard normal random variable, what is the probability that


-2.08 ( Z ( 1.46?

a. 0.9091

b. 0.4812

c. 0.4279

d. 0.0533


Answer:  a

34. Z is a standard normal random variable.  The P (1.41 < Z < 2.85) equals

a. 0.4978

b. 0.4207

c. 0.9185

d. 0.0771


Answer:  d

35. X is a normally distributed random variable with a mean of 8 and a standard deviation of 4.  The probability that X is between 1.48 and 15.56 is

a. 0.0222

b. 0.4190

c. 0.5222

d. 0.9190


Answer:  d

36. X is a normally distributed random variable with a mean of 5 and a variance of 4.  The probability that X is greater than 10.52 is

a. 0.0029

b. 0.0838

c. 0.4971

d. 0.9971


Answer:  a

37. X is a normally distributed random variable with a mean of 12 and a standard deviation of 3.  The probability that X equals 19.62 is

a. 0.000

b. 0.0055

c. 0.4945

d. 0.9945


Answer:  a

38. X is a normally distributed random variable with a mean of 22 and a standard deviation of 5.  The probability that X is less than 9.7 is

a. 0.000

b. 0.4931

c. 0.0069

d. 0.9931


Answer:  c

39. Given that Z is a standard normal random variable, what is the value of Z if the area to the right of Z is 0.5?

a. 0.0000

b. 1.0000

c. 0.1915

d. 0.3413


Answer:  a

40. Given that Z is a standard normal random variable, what is the value of Z if the are to the left of Z is 0.0559?

a. 0.4441

b. 1.59

c. 0.0000

d. 1.50


Answer:  b

41. An exponential probability distribution

a. is a continuous distribution

b. is a discrete distribution

c. can be either continuous or discrete

d. must be normally distributed


Answer:  a

42. Z is a standard normal random variable.  What is the value of Z if the area to the right of Z is 0.1112?

a. 0.3888

b. 1.22

c. 2.22

d. 3.22


Answer:  b

43. Z is a standard normal random variable.  What is the value of Z if the area between -Z and Z is 0.754?

a. 0.377

b. 0.123

c. 2.16

d. 1.16


Answer:  d

44. Z is a standard normal random variable.  What is the value of Z if the area to the right of Z is 0.9803?

a. -2.06

b. 0.4803

c. 0.0997

d. 3.06


Answer:  a

45. For a standard normal distribution, the probability of obtaining a z value between


-2.4 to -2.0 is

a. 0.4000

b. 0.0146

c. 0.0400

d. 0.5000


Answer:  b

46. For a standard normal distribution, the probability of obtaining a z value of less than 1.6 is

a. 0.1600

b. 0.0160

c. 0.0016

d. 0.9452


Answer:  d

47. For a standard normal distribution, the probability of obtaining a z value between


-1.9 to 1.7 is

a. 0.9267

b. 0.4267

c. 1.4267

d. 0.5000


Answer:  a

48. The ages of students at a university are normally distributed with a mean of 21.  What percentage of the student body is at least 21 years old?

a. It could be any value, depending on the magnitude of the standard deviation

b. 50%

c. 21%

d. 1.96%


Answer:  b

49. Z is a standard normal random variable.  The P(1.05 < Z < 2.13) equals

a. 0.8365

b. 0.1303

c. 0.4834

d. 0.3531


Answer:  b

50. Z is a standard normal random variable.  The P(Z > 2.11) equals

a. 0.4821

b. 0.9821

c. 0.5

d. 0.0174


Answer:  d

51. Z is a standard normal random variable.  The P(‑1.5 < Z < 1.09) equals

a. 0.4322

b. 0.3621

c. 0.7953

d. 0.0711


Answer:  c

52. Given that Z is a standard normal random variable.  What is the value of Z if the area to the left of Z is 0.9382?

a. 1.8

b. 1.54

c. 2.1

d. 1.77


Answer:  b

53. Given that Z is a standard normal random variable.  What is the value of Z if the area to the right of Z is 0.1401?

a. 1.08

b. 0.1401

c. 2.16

d. -1.08


Answer:  a

54. Given that Z is a standard normal random variable.  What is the value of Z if the area between –Z and Z is 0.754?

a. ( 1.16

b. ( 1.96

c. ( 2.0

d. ( 11.6


Answer:  a

55. Given that Z is a standard normal random variable, what is the value of Z if the area to the right of Z is 0.9834?

a. 0.4834

b. -2.13

c. +2.13

d. zero


Answer:  b

56. Given that Z is a standard normal random variable, what is the value of Z if the area to the left of Z is 0.119?

a. 0.381

b. +1.18

c. -1.18

d. 2.36


Answer:  c

57. Given that Z is a standard normal random variable, what is the value of Z if the area between -Z and Z is 0.901?

a. 1.96

b. -1.96

c. 0.4505

d. (1.65


Answer:  d

58. Use the normal approximation to the binomial distribution to answer this question.  Fifteen percent of all students at a large university are absent on Mondays.  If a random sample of 12 names is called on a Monday, what is the probability that four students are absent?

a. 0.0683

b. 0.0213

c. 0.0021

d. 0.1329


Answer:  a

PROBLEMS
1.
The average price of personal computers manufactured by MNM Company is $1,200 with a standard deviation of $220.  Furthermore, it is known that the computer prices manufactured by MNM are normally distributed.  DO NOT ROUND YOUR NUMBERS.


a.
What is the probability that a randomly selected computer will have a price of at least $1,530?


b.
Computers with prices of more than $1,750 receive a discount.  What percentage of the computers will receive the discount?


c.
What are the minimum and the maximum values of the middle 95% of computer prices?


d.
If 513 of the MNM computers were priced at or below $647.80, how many computers were produced by MNM?


Answers:


a.
0.0668


b.
0.62%


c.
Minimum Price:  768.80



Maximum Price:  1631.20


d.
85,500

2.
A professor at a local university noted that the grades of her students were normally distributed with a mean of 73 and a standard deviation of 11.  DO NOT ROUND YOUR NUMBERS.


a.
The professor has informed us that 7.93 percent of her students received grades of A.  What is the minimum score needed to receive a grade of A?


b.
Students who made 57.93 or lower on the exam failed the course.  What percent of students failed the course?


c.
If 69.5 percent of the students received grades of C or better, what is the minimum score of those who received C’s?


Answers:


a.
88.51


b.
8.53%


c.
67.39

3.
The time it takes to hand carve a guitar neck is uniformly distributed between 110 and 190 minutes.


a.
What is the probability that a guitar neck can be carved between 95 and 165 minutes?


b.
What is the probability that the guitar neck can be carved between 120 and 200 minutes?


c.
Determine the expected completion time for carving the guitar neck.


d.
Compute the standard deviation.


Answers:


a.
.6875


b.
.875


c.
150


d.
23.09

4.
Scores on a recent national statistics exam were normally distributed with a mean of 80 and a standard deviation of 6.


a.
What is the probability that a randomly selected exam will have a score of at least 71?


b.
What percentage of exams will have scores between 89 and 92?


c.
If the top 2.5% of test scores receive merit awards, what is the lowest score eligible for an award?


d.
If there were 334 exams with scores of at least 89, how many students took the exam?


Answers:


a.
.9332


b.
.04


c.
91.76


d.
5000

5.
The average starting salary of this year’s MBA students is $35,000 with a standard deviation of $5,000.  Furthermore, it is known that the starting salaries are normally distributed.  What are the minimum and the maximum starting salaries of the middle 95% of MBA graduates?


Answer:


Min. = 25,200; Max. = 44,800

6.
The average starting salary for this year's graduates at a large university (LU) is $20,000 with a standard deviation of $8,000.  Furthermore, it is known that the starting salaries are normally distributed.


a.
What is the probability that a randomly selected LU graduate will have a starting salary of at least $30,400?


b.
Individuals with starting salaries of less than $15,600 receive a low income tax break.  What percentage of the graduates will receive the tax break?


c.
What are the minimum and the maximum starting salaries of the middle 95% of the LU graduates?


d.
If 189 of the recent graduates have salaries of at least $32,240, how many students graduated this year from this university?


Answers:


a.
0.0968


b.
29.12


c.
35,680


d.
3000

7.
"DRUGS R US" is a large manufacturer of various kinds of liquid vitamins.  The quality control department has noted that the bottles of vitamins marked 6 ounces vary in content with a standard deviation of 0.3 ounces.  Assume the contents of the bottles are normally distributed.


a.
What percentage of all bottles produced contains more than 6.51 ounces of vitamins?


b.
What percentage of all bottles produced contains less than 5.415 ounces?


c.
What percentage of bottles produced contains between 5.46 to 6.495 ounces?


d.
Ninety-five percent of the bottles will contain at least how many ounces?


e.
What percentage of the bottles contains between 6.3 and 6.6 ounces?


Answers:


a.
4.46%


b.
2.56%


c.
91.46%


d.
5.5065 ounces


e.
13.59%

8.
The Globe Fishery packs shrimp that weigh more than 1.91 ounces each in packages marked" large" and shrimp that weigh less than 0.47 ounces each into packages marked "small"; the remainder are packed in "medium" size packages.  If a day's catch showed that 19.77 percent of the shrimp were large and 6.06 percent were small, determine the mean and the standard deviation for the shrimp weights. Assume that the shrimps' weights are normally distributed.


Answer:


Mean = 1.4
Standard deviation = 0.6

9.
The monthly earnings of computer programmers are normally distributed with a mean of $4,000.  If only 1.7 percent of programmers have monthly incomes of less than $2,834, what is the value of the standard deviation of the monthly earnings of the computer programmers?


Answer:


$550

10.
A major department store has determined that its customers charge an average of $500 per month, with a standard deviation of $80.  Assume the amounts of charges are normally distributed.


a.
What percentage of customers charges more than $380 per month?


b.
What percentage of customers charges less than $340 per month?


c.
What percentage of customers charges between $644 and $700 per month?


Answers:


a.
93.32%


b.
2.28%


c.
2.97%

11.
The First National Mortgage Company has noted that 6% of its customers pay their mortgage payments after the due date.


a.
What is the probability that in a random sample of 150 customers 7 will be late on their payments?


b.
What is the probability that in a random sample of 150 customers at least 10 will be late on their payments?


Answers:


a.
0.1066


b.
0.4325

12.
The salaries of the employees of a corporation are normally distributed with a mean of $25,000 and a standard deviation of $5,000.


a.
What is the probability that a randomly selected employee will have a starting salary of at least $31,000?


b.
What percentage of employees has salaries of less than $12,200?


c.
What are the minimum and the maximum salaries of the middle 95% of the employees?


d.
If sixty-eight of the employees have incomes of at least $35,600, how many individuals are employed in the corporation?


Answers:


a.
0.1151


b.
0.52%


c.
minimum = $15,200
maximum = $34,800


d.
4,000

13.
A manufacturing process produces items whose weights are normally distributed.  It is known that 22.57% of all the items produced weigh between 100 grams up to the mean and 49.18% weigh from the mean up to 190 grams.  Determine the mean and the standard deviation.


Answer:


standard deviation = 30
mean = 113

14.
The daily dinner bills in a local restaurant are normally distributed with a mean of $28 and a standard deviation of $6.


a.
What is the probability that a randomly selected bill will be at least $39.10?


b.
What percentage of the bills will be less than $16.90?


c.
What are the minimum and maximum of the middle 95% of the bills?


d.
If twelve of one day's bills had a value of at least $43.06, how many bills did the restaurant collect on that day?


Answers:


a.
0.0322


b.
0.0322


c.
minimum = $16.24
maximum = $39.06


d.
2,000

15.
The price of a bond is uniformly distributed between $80 and $85.


a.
What is the probability that the bond price will be at least $83?


b.
What is the probability that the bond price will be between $81 to $90?


c.
Determine the expected price of the bond.


d.
Compute the standard deviation for the bond price.


Answers:


a.
0.4


b.
0.8


c.
$82.50


d.
$1.44

16.
The price of a stock is uniformly distributed between $30 and $40.


a.
What is the probability that the stock price will be more than $37?


b.
What is the probability that the stock price will be less than or equal to $32?


c.
What is the probability that the stock price will be between $34 and $38?


d. 
Determine the expected price of the stock.


e.
Determine the standard deviation for the stock price.


Answers:


a.
0.3


b.
0.2


c.
0.4


d.
$35


e.
$2.89

17.
A random variable X is uniformly distributed between 45 and 150.


a.
Determine the probability of X = 48.


b.
What is the probability of X ( 60?


c.
What is the probability of X ( 50?


d.
Determine the expected vale of X and its standard deviation.


Answers:


a.
0.000


b.
0.1429


c.
0.9524


d.
97.5, 30.31

18.
The length of time patients must wait to see a doctor in a local clinic is uniformly distributed between 15 minutes and 2 1/2 hours.


a.
What is the probability of a patient waiting exactly 50 minutes?


b.
What is the probability that a patient would have to wait between 45 minutes and 2 hours?


c.
Compute the probability that a patient would have to wait over 2 hours.


d.
Determine the expected waiting time and its standard deviation.


Answers:


a.
0.000


b.
0.556


c.
0.222


d.
82.5, 38.97

19.
The monthly income of residents of Daisy City is normally distributed with a mean of $3000 and a standard deviation of $500.


a.
The mayor of Daisy City makes $2,250 a month.  What percentage of Daisy City's residents has incomes that are more than the mayor’s?


b.
Individuals with incomes of less than $1,985 per month are exempt from city taxes. What percentage of residents is exempt from city taxes?


c.
What are the minimum and the maximum incomes of the middle 95% of the residents?


d.
Two hundred residents have incomes of at least $4,440 per month.  What is the population of Daisy City?


Answers:


a.
93.32%


b.
2.12%


c.
Min = 2020
Max = 3980


d.
100,000

20.
Z is a standard normal random variable.  Compute the following probabilities.


a.
P(-1.33 ( Z ( 1.67)


b.
P(1.23 ( Z ( 1.55) 


c.
P(Z ( 2.32) 


d.
P(Z ( -2.08)


e.
P(Z ( -1.08)


Answers:


a.
0.8607


b.
0.0487


c.
0.0102


d.
0.9812


e.
0.1401

21.
The length of time it takes students to complete a statistics examination is uniformly distributed and varies between 40 and 60 minutes.


a.
Find the mathematical expression for the probability density function.


b.
Compute the probability that a student will take between 45 and 50 minutes to complete the examination.


c.
Compute the probability that a student will take no more than 40 minutes to complete the examination.


d.
What is the expected amount of time it takes a student to complete the examination?


e.
What is the variance for the amount of time it takes a student to complete the examination?


Answers:


a.
f(x) = 0.05 for 40 ( x ( 60; zero elsewhere


b.
0.25


c.
0.00


d.
50 minutes


e.
33.33

22.
The advertised weight on a can of soup is 10 ounces.  The actual weight in the cans follows a uniform distribution and varies between 9.3 and 10.3 ounces.


a.
Give the mathematical expression for the probability density function.


b.
What is the probability that a can of soup will have between 9.4 and 10.3 ounces?


c.
What is the mean weight of a can of soup?


d.
What is the standard deviation of the weight?


ANSWERS:

a.
f(x) = 1.000 for 9.3 ( x ( 10.3; zero elsewhere


b.
0.90


c.
9.8


d.
0.289

23.
Z is a standard normal random variable.  Compute the following probabilities.


a.
P(-1.23 ( Z ( 2.58)


b.
P(1.83 ( Z ( 1.96)  


c.
P(Z ( 1.32)


d.
P(Z ( 2.52)


e.
P(Z ( -1.63)


f.
P(Z ( -1.38)


g.
P(-2.37 ( Z ( -1.54)


h.
P(Z = 2.56)


Answers:


a.
0.8858


b.
0.0086


c.
0.0934


d.
0.9941


e.
0.9484


f.
0.0838


g.
0.0529


h.
0.0000

24.
The miles-per-gallon obtained by the 1995 model Z cars is normally distributed with a mean of 22 miles-per-gallon and a standard deviation of 5 miles-per-gallon.


a.
What is the probability that a car will get between 13.35 and 35.1 miles-per-gallon?


b.
What is the probability that a car will get more than 29.6 miles-per-gallon?


c.
What is the probability that a car will get less than 21 miles-per-gallon?


d.
What is the probability that a car will get exactly 22 miles-per-gallon?


Answers:


a.
0.9538


b.
0.0643


c.
0.4207


d.
0.0000

25.
The salaries at a corporation are normally distributed with an average salary of $19,000 and a standard deviation of $4,000.


a.
What is the probability that an employee will have a salary between $12,520 and $13,480?


b.
What is the probability that an employee will have a salary more than $11,880?


c.
What is the probability that an employee will have a salary less than $28,440?


Answers:


a.
0.0312


b.
0.9625


c.
0.9909

26.
Z is a standard normal variable.  Find the value of Z in the following.


a.
The area between 0 and Z is 0.4678.


b.
The area to the right of Z is 0.1112.


c.
The area to the left of Z is 0.8554


d.
The area between -Z and Z is 0.754.


e.
The area to the left of -Z is 0.0681.


f.
The area to the right of -Z is 0.9803.


Answers:


a.
1.85


b.
1.22


c.
1.06


d.
1.16


e.
1.49


f.
2.06

27.
The monthly earnings of computer systems analysts are normally distributed with a mean of $4,300.  If only 1.07 percent of the systems analysts have a monthly income of more than $6,140, what is the value of the standard deviation of the monthly earnings of the computer systems analysts?


Answer:


$800
28.
A major credit card company has determined that its customers charge an average of $280 per month on their accounts with a standard deviation of $20.


a.
What percentage of the customers charges more than $275 per month?


b.
What percentage of the customers charges less than $243 per month?


c.
What percentage of the customers charges between $241 and $301.60 per month?


Answers:


a.
59.87%


b.
3.22%


c.
83.43%

29.
The ticket sales for events held at the new civic center are believed to be normally distributed with a mean of 12,000 and a standard deviation of 1,000.


a.
What is the probability of selling more than 10,000 tickets?


b.
What is the probability of selling between 9,500 and 11,000 tickets?


c.
What is the probability of selling more than 13,500 tickets?


Answers:


a.
0.9772


b.
0.1525


c.
0.0668

30.
In a normal distribution, it is known that 27.34% of all the items are included from 100 up to the mean, and another 45.99% of all the items are included from the mean up to 145.  Determine the mean and the standard deviation of the distribution.


Answer:


Mean = 113.5
Standard deviation = 18

31.
The records show that 8% of the items produced by a machine do not meet the specifications.  Use the normal approximation to the binomial distribution to answer the following questions.  What is the probability that a sample of 100 units contains


a.
Five or more defective units?


b.
Ten or fewer defective units?


c.
Eleven or less defective units?


Answers:


a.
0.9015


b.
0.8212


c.
0.9015

32.
Approximate the following binomial probabilities by the use of normal approximation.


a.
P(x < 12,  n = 50,  p = 0.3)


b.
P(12 < x < 18,  n = 50,  p = 0.3)


Answers:


a.
0.2206


b.
0.7198

33.
An airline has determined that 20% of its international flights are not on time.  Use the normal approximation to the binomial distribution to answer the following questions.  What is the probability that of the next 80 international flights


a.
Fifteen or less will not be on time?


b.
Eighteen or more will not be on time?


c.
Exactly 17 will not be on time?


Answers:


a.
0.4443


b.
0.3372


c.
0.1071

34.
The time it takes a mechanic to change the oil in a car is exponentially distributed with a mean of 5 minutes.


a.
What is the probability density function for the time it takes to change the oil?


b.
What is the probability that it will take a mechanic less than 6 minutes to change the oil?


c.
What is the probability that it will take a mechanic between 3 and 5 minutes to change the oil?


d.
What is the variance of the time it takes to change the oil?


Answers:


a.
f(x) =(1/5) e‑x/5  for x ( 0


b.
0.6988


c.
0.1809


d.
0.25

35.
The time it takes a worker on an assembly line to complete a task is exponentially distributed with a mean of 8 minutes.


a.
What is the probability density function for the time it takes to complete the task?


b.
What is the probability that it will take a worker less than 4 minutes to complete the task?


c.
What is the probability that it will take a worker between 6 and 10 minutes to complete the task?


Answers:


a.
f(x) =(1/8 ) e‑x/8  for x > 0


b.
0.3935


c.
0.1859

36.
For a standard normal distribution, determine the probability of obtaining a Z value of


a.
greater than zero.


b.
between -2.34 to -2.55


c.
less than 1.86.


d.
between -1.95 to 2.7.


e.
between 1.5 to 2.75.


Answers:


a.
0.5000


b.
0.0042


c.
0.9686


d.
0.9709


e.
0.0638

37.
The weights of items produced by a company are normally distributed with a mean of 4.5 ounces and a standard deviation of 0.3 ounces.


a.
What is the probability that a randomly selected item from the production will weigh at least 4.14 ounces?


b.
What percentage of the items weigh between 4.8 to 5.04 ounces?


c.
Determine the minimum weight of the heaviest 5% of all items produced.


d.
If 27,875 of the items of the entire production weigh at least 5.01 ounces, how many items have been produced?


Answers:


a.
0.8849


b.
12.28%


c.
4.992


d.
625,000

38.
The life expectancy of Timely brand watches is normally distributed with a mean of four years and a standard deviation of eight months.


a.
What is the probability that a randomly selected watch will be in working condition for more than five years?


b.
The company has a three-year warranty period on their watches.  What percentage of their watches will be in operating condition after the warranty period?


c.
What is the minimum and the maximum life expectancy of the middle 95% of the watches?


d.
Ninety-five percent of the watches will have a life expectancy of at least how many months?


Answers:


a.
0.0668


b.
93.32%


c.
Min = 32.32 months
Max = 63.68 months


d.
34.84 months

39.
The weights of the contents of cans of tomato sauce produced by a company are normally distributed with a mean of 8 ounces and a standard deviation of 0.2 ounces.


a.
What percentage of all cans produced contain more than 8.4 ounces of tomato paste?


b.
What percentage of all cans produced contain less than 7.8 ounces?


c.
What percentage of cans contains between 7.4 and 8.2 ounces?


d.
Ninety-five percent of cans will contain at least how many ounces?


e.
What percentage of cans contains between 8.2 and 8.4 ounces?


Answers:


a.
2.28%


b.
15.87%


c.
97.58%


d.
7.671 oz


e.
13.59%

40.
A professor at a local university noted that the grades of her students were normally distributed with a mean of 78 and a standard deviation of 10.


a.
The professor has informed us that 16.6 percent of her students received grades of A.  What is the minimum score needed to receive a grade of A?


b.
If 12.1 percent of her students failed the course and received F's, what was the maximum score among those who received an F?


c.
If 33 percent of the students received grades of B or better (i.e., A's and B's), what is the minimum score of those who received a B?


Answers:


a.
87.7


b.
66.3


c.
82.4

41.
In grading eggs into small, medium, and large, the Nancy Farms packs the eggs that weigh more than 3.6 ounces in packages marked "large" and the eggs that weigh less than 2.4 ounces into packages marked "small"; the remainder are packed in packages marked "medium."  If a day's packaging contained 10.2% large and 4.18% small eggs, determine the mean and the standard deviation for the eggs' weights. Assume that the distribution of the weights is normal.


Answer:


Mean = 3.092
Standard Deviation = 0.4

42.
The weekly earnings of bus drivers are normally distributed with a mean of $395.  If only 1.1 percent of the bus drivers have a weekly income of more than $429.35, what is the value of the standard deviation of the weekly earnings of the bus drivers?


Answer:


Standard Deviation = 15

43.
A local bank has determined that the daily balances of the checking accounts of its customers are normally distributed with an average of $280 and a standard deviation of $20.


a.
What percentage of its customers has daily balances of more than $275?


b.
What percentage of its customers has daily balances less than $243?


c.
What percentage of its customers' balances is between $241 and $301.60?


Answers:


a.
59.87%


b.
3.22%


c.
83.43%

44.
The contents of soft drink bottles are normally distributed with a mean of twelve ounces and a standard deviation of one ounce.


a.
What is the probability that a randomly selected bottle will contain more than ten ounces of soft drink?


b.
What is the probability that a randomly selected bottle will contain between 9.5 and 11 ounces?


c.
What percentage of the bottles will contain less than 10.5 ounces of soft drink?


Answers:


a.
0.9772


b.
0.1525


c.
6.68%

45.
The time between arrivals of customers at the drive-up window of a bank follows an exponential probability distribution with a mean of 10 minutes.


a.
What is the probability that the arrival time between customers will be 7 minutes or less?


b.
What is the probability that the arrival time between customers will be between 3 and 7 minutes?


Answers:


a.
0.5034


b.
0.2442

46.
The time required to assemble a part of a machine follows an exponential probability distribution with a mean of 14 minutes.


a.
What is the probability that the part can be assembled in 7 minutes or less?


b.
What is the probability that the part can be assembled between 3.5 and 7 minutes?


Answers:


a.
0.3935


b.
0.1723

47.
The time it takes to completely tune an engine of an automobile follows an exponential distribution with a mean of 40 minutes.


a.
What is the probability of tuning an engine in 30 minutes or less?


b.
What is the probability of tuning an engine between 30 and 35 minutes?


Answers:


a.
0.5276


b.
0.0555

48.
The life expectancy of computer terminals is normally distributed with a mean of 4 years and a standard deviation of 10 months.


a.
What is the probability that a randomly selected terminal will last more than 5 years?


b.
What percentage of terminals will last between 5 and 6 years?


c.
What percentage of terminals will last less than 4 years?


d.
What percentage of terminals will last between 2.5 and 4.5 years?


e.
If the manufacturer guarantees the terminals for 3 years (and will replace them if they malfunction), what percentage of terminals will be replaced?


Answers:


a.
0.1151


b.
10.69%


c.
50%


d.
68.98%


e.
11.51%

49.
Approximate the following binomial probabilities by the use of normal approximation.  Twenty percent of students who finish high school do not go to college.  What is the probability that in a sample of 80 high school students


a.
exactly 10 will not go to college?


b.
70 or more will go to college?


Answers:


a.
0.0274


b.
0.0618


c.
0.3372

50.
Approximate the following binomial probabilities by the use of normal approximation.  Eight percent of customers of a bank keep a minimum balance of $500 in their checking accounts.  What is the probability that in a random sample of 100 customers


a.
exactly 6 keep the minimum balance of $500?


b.
exactly 11 keep the minimum balance of $500?


c.
6 or fewer keep the minimum balance of $500?


d.
5 or more keep the minimum balance of $500?


e.
10 or fewer keep the minimum balance of $500?


f.
11 or fewer keep the minimum balance of $500?


Answers:


a.
0.1124


b.
0.0803


c.
0.2912


d.
0.9015


e.
0.8212


f.
0.9015

51.
Approximate the following binomial probabilities by the use of normal approximation.


a.
P(X = 18, n = 50, p = 0.3)


b.
P(X ( 15, n = 50, p = 0.3)


c.
P(X ( 12, n = 50, p = 0.3)


d.
P(12 ( X ( 18, n = 50, p = 0.3)


Answers:


a.
0.0805


b.
0.5596


c.
0.2206


d.
0.7198

52.
Twenty percent of the employees of a large company are female.  Use the normal approximation of the binomial probabilities to answer the following questions.  What is the probability that in a random sample of 80 employees


a.
exactly 16 will be female?


b.
14 or more will be female?


c.
15 or fewer will be female?


d.
18 or more will be female


e.
exactly 17 will be female?


Answers:


a.
0.1114


b.
0.7580


c.
0.4443


d.
0.3372


e.
0.1071

53.
The average life expectancy of dishwashers produced by a company is 6 years with a standard deviation of 8 months.  Assume that the lives of dishwashers are normally distributed.


a.
What is the probability that a randomly selected dishwasher will have a life expectancy of at least 7 years?


b.
Dishwashers that fail operating in less than 4 ½ years will be replaced free of charge. What percent of dishwashers are expected to be replaced free of charge?


c.
What are the minimum and the maximum life expectancy of the middle 95% of the dishwashers’ lives?  Give your answer in months.


d.
If 155 of this year’s dishwasher production fail operating in less than 4 years and 4 months, how many dishwashers were produced this year?


Answers:


a.
0.0668


b.
1.22%


c.
56.32 and 87.68 (Months)


d.
25,000

SAMPLING AND SAMPLING DISTRIBUTIONS

MULTIPLE CHOICE QUESTIONS

In the following multiple choice questions, circle the correct answer.

1.
Parameters are


a.
numerical characteristics of a sample


b.
numerical characteristics of a population


c.
the averages taken from a sample


d.
numerical characteristics of either a sample or a population


Answer:  b

2.
How many simple random samples of size 3 can be selected from a population of size 7?


a.
7


b.
21


c.
35


d.
343


Answer:  c

3.
Sampling distribution of 
[image: image2.wmf]x

 is the


a.
probability distribution of the sample mean


b.
probability distribution of the sample proportion


c.
mean of the sample


d.
mean of the population


Answer:  a

4.
A simple random sample of 100 observations was taken from a large population.  The sample mean and the standard deviation were determined to be 80 and 12 respectively.  The standard error of the mean is


a.
1.20


b.
0.12


c.
8.00


d.
0.80


Answer:  a

5.
A population has a standard deviation of 16.  If a sample of size 64 is selected from this population, what is the probability that the sample mean will be within (2 of the population mean?


a.
0.6826


b.
0.3413


c.
-0.6826


d.
Since the mean is not given, there is no answer to this question.


Answer:  a

6.
The probability distribution of all possible values of the sample proportion 
[image: image3.wmf]p

 is the


a.
probability density function of 
[image: image4.wmf]p



b.
sampling distribution of 
[image: image5.wmf]x

 


c.
same as 
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 , since it considers all possible values of the sample proportion


d.
sampling distribution of 
[image: image7.wmf]p



Answer:  d

7.
The point estimator with the smaller variance is said to have


a.
smaller relative efficiency


b.
greater relative efficiency


c.
smaller relative consistency


d.
greater relative consistency


Answer:  b

8.
Convenience sampling is an example of


a.
probabilistic sampling


b.
stratified sampling


c.
nonprobabilistic sampling


d.
cluster sampling


Answer:  c

9.
Which of the following is an example of nonprobabilistic sampling?


a.
simple random sampling


b.
stratified simple random sampling


c.
cluster sampling


d.
judgment sampling


Answer:  d

10.
Stratified random sampling is a method of selecting a sample in which


a.
the sample is first divided into strata, and then random samples are taken from each stratum


b.
various strata are selected from the sample


c.
the population is first divided into strata, and then random samples are drawn from each stratum


d.
None of these alternatives is correct.


Answer:  c

11.
A population consists of 500 elements.  We want to draw a simple random sample of 50 elements from this population.  On the first selection, the probability of an element being selected is


a.
0.100


b.
0.010


c.
0.001


d.
0.002


Answer:  d

12.
The closer the sample mean is to the population mean,


a.
the larger the sampling error


b.
the smaller the sampling error


c.
the sampling error equals 1


d.
None of these alternatives is correct.


Answer:  b

13.
Since the sample size is always smaller than the size of the population, the sample mean


a.
must always be smaller than the population mean


b.
must be larger than the population mean


c.
must be equal to the population mean


d.
can be smaller, larger, or equal to the population mean


Answer:  d

14.
As the sample size increases, the


a.
standard deviation of the population decreases


b.
population mean increases


c.
standard error of the mean decreases


d.
standard error of the mean increases


Answer:  c

15.
A simple random sample from an infinite population is a sample selected such that


a.
each element is selected independently and from the same population


b.
each element has a 0.5 probability of being selected


c.
each element has a probability of at least 0.5 of being selected


d.
the probability of being selected changes


Answer:  a

16.
A population consists of 8 items.  The number of different simple random samples of size 3 that can be selected from this population is


a.
24


b.
56


c.
512


d.
128


Answer:  b

17.
In point estimation


a.
data from the population is used to estimate the population parameter


b.
data from the sample is used to estimate the population parameter


c.
data from the sample is used to estimate the sample statistic


d.
the mean of the population equals the mean of the sample


Answer:  b

18.
The sample statistic s is the point estimator of


a.
(

b.
(

c.
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d.

[image: image9.wmf]p



Answer:  b

19.
The sample mean is the point estimator of


a.
(

b.
(

c.

[image: image10.wmf]x



d.

[image: image11.wmf]p



Answer:  a

20.
If we consider the simple random sampling process as an experiment, the sample mean is


a.
always zero


b.
always smaller than the population mean


c.
a random variable


d.
exactly equal to the population mean


Answer:  c

21.
The probability distribution of the sample mean is called the


a.
central probability distribution


b.
sampling distribution of the mean


c.
random variation


d.
standard error


Answer:  b

22.
The expected value of the random variable 
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 is


a.
the standard error


b.
the sample size


c.
the size of the population


d.
None of these alternatives is correct.


Answer:  d

23.
The standard deviation of all possible 
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 values is called the


a.
standard error of proportion


b.
standard error of the mean


c.
mean deviation


d.
central variation


Answer:  b

24.
A population has a mean of 75 and a standard deviation of 8.  A random sample of 800 is selected.  The expected value of 
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 is


a.
8


b.
75


c.
800


d.
None of these alternatives is correct.


Answer:  b

25.
As the sample size becomes larger, the sampling distribution of the sample mean approaches a


a.
binomial distribution


b.
Poisson distribution


c.
normal distribution


d.
chi-square distribution


Answer:  c

26.
Whenever the population has a normal probability distribution, the sampling distribution of 
[image: image15.wmf]x

 is a normal probability distribution for


a.
only large sample sizes


b.
only small sample sizes


c.
any sample size


d.
only samples of size thirty or greater


Answer:  c

27.
The sampling error is the


a.
same as the standard error of the mean


b.
difference between the value of the sample mean and the value of the population mean


c.
error caused by selecting a bad sample


d.
standard deviation multiplied by the sample size


Answer:  b

28.
A sample statistic is an unbiased estimator of the population parameter if


a.
the expected value of the sample statistic is equal to zero


b.
the expected value of the sample statistic is equal to one


c.
the expected value of the sample statistic is equal to the population parameter


d.
it is equal to zero


Answer:  c

29.
From a population of 200 elements, a sample of 49 elements is selected.  It is determined that the sample mean is 56 and the sample standard deviation is 14.  The standard error of the mean is


a.
3


b.
2


c.
greater than 2


d.
less than 2


Answer:  d

30.
Which of the following is considered to be a more efficient estimator?


a.
sample median


b.
sample mode


c.
sample mean


d.
any measure of central location


Answer:  c

31.
Which of the following sampling methods does not lead to probability samples?


a.
stratified sampling


b.
cluster sampling


c.
systematic sampling


d.
convenience sampling


Answer:  d

32.
Which of the following is(are) point estimator(s)?


a.
(

b.
(

c.
s


d.
(

Answer:  c

33.
A probability distribution for all possible values of a sample statistic is known as 


a.
a sample statistic


b.
a parameter


c.
simple random sampling


d.
a sampling distribution


Answer:  d

34.
A population characteristic, such as a population mean, is called


a.
a statistic


b.
a parameter


c.
a sample


d.
the mean deviation


Answer:  b

35.
A property of a point estimator that occurs whenever larger sample sizes tend to provide point estimates closer to the population parameter is known as


a.
efficiency


b.
unbiased sampling


c.
consistency


d.
relative estimation


Answer:  c

36.
A sample statistic, such as a sample mean, is known as


a.
a statistic


b.
a parameter


c.
the mean deviation


d.
the central limit theorem


Answer:  a

37.
The standard deviation of a point estimator is called the


a.
standard deviation


b.
standard error


c.
point estimator


d.
variance of estimation


Answer:  b

38.
A single numerical value used as an estimate of a population parameter is known as


a.
a parameter


b.
a population parameter


c.
a mean estimator


d.
a point estimate


Answer:  d

39.
The sample statistic, such as 
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, s, or 
[image: image17.wmf]p

, that provides the point estimate of the population parameter is known as


a.
a point estimator


b.
a parameter


c.
a population parameter


d.
a population statistic


Answer:  a

40.
A theorem that allows us to use the normal probability distribution to approximate the sampling distribution of sample means and sample proportions whenever the sample size is large is known as the


a.
approximation theorem


b.
normal probability theorem


c.
central limit theorem


d.
central normality theorem


Answer:  c

41.
A property of a point estimator that occurs whenever the expected value of the point estimator is equal to the population parameter it estimates is known as


a.
consistency


b.
the expected value


c.
the estimator


d.
unbiasedness


Answer:  d

42.
A simple random sample of 64 observations was taken from a large population.  The sample mean and the standard deviation were determined to be 320 and 120 respectively.  The standard error of the mean is


a.
1.875


b.
40


c.
5


d.
15


Answer:  d

43.
The number of random samples (without replacement) of size 3 that can be drawn from a population of size 5 is


a.
15


b.
10


c.
20


d.
125


Answer:  b

44.
Random samples of size 81 are taken from an infinite population whose mean and standard deviation are 200 and 18, respectively.  The distribution of the population is unknown.  The mean and the standard error of the mean are


a.
200 and 18


b.
81 and 18


c.
9 and 2


d.
200 and 2


Answer:  d

45.
A population has a mean of 80 and a standard deviation of 7.  A sample of 49 observations will be taken.  The probability that the sample mean will be larger than 82 is


a.
0.5228


b.
0.9772


c.
0.4772


d.
0.0228


Answer:  d

46.
A population has a mean of 180 and a standard deviation of 24.  A sample of 64 observations will be taken.  The probability that the sample mean will be between 183 and 186 is


a.
0.1359


b.
0.8185


c.
0.3413


d.
0.4772


Answer:  a

47.
Random samples of size 525 are taken from an infinite population whose population proportion is 0.3.  The standard deviation of the sample proportions (i.e., the standard error of the proportion) is


a.
0.0004


b.
0.2100


c.
0.3000


d.
0.0200


Answer:  d

48.
A sample of 400 observations will be taken from an infinite population.  The population proportion equals 0.8.  The probability that the sample proportion will be greater than 0.83 is


a.
0.4332


b.
0.9332


c.
0.0668


d.
0.5668


Answer:  c

49.
A random sample of 121 bottles of cologne showed an average content of 4 ounces.  It is known that the standard deviation of the contents (i.e., of the population) is 0.22 ounces.  The standard error of the mean equals


a.
0.3636


b.
0.0331


c.
0.0200


d.
4.000


Answer:  c

50.
A random sample of 121 bottles of cologne showed an average content of 4 ounces.  It is known that the standard deviation of the contents (i.e., of the population) is 0.22 ounces.  The point estimate of the mean content of the bottles is


a.
0.22


b.
4


c.
121


d.
0.02


Answer:  b

51.
A random sample of 121 bottles of cologne showed an average content of 4 ounces.  It is known that the standard deviation of the contents (i.e., of the population) is 0.22 ounces.  In this problem the 0.22 is


a.
a parameter


b.
a statistic


c.
the standard error of the mean


d.
the average content of colognes in the long run


Answer:  a

52.
From a population of 500 elements, a sample of 225 elements is selected.  It is known that the variance of the population is 900.  The standard error of the mean is approximately


a.
1.1022


b.
2


c.
30


d.
1.4847


Answer:  d

53.
A simple random sample of size n from an infinite population of size N is to be selected.  Each possible sample should have


a.
the same probability of being selected


b.
a probability of 1/n of being selected


c.
a probability of 1/N of being selected


d.
a probability of N/n of being selected


Answer:  a

54.
A random sample of 150 people was taken from a very large population.  Ninety of the people in the sample were female.  The standard error of the proportion is


a.
0.0016


b.
0.2400


c.
0.1600


d.
0.0400


Answer:  d

55.
For a population with any distribution, the form of the sampling distribution of the sample mean is


a.
sometimes normal for all sample sizes


b.
sometimes normal for large sample sizes


c.
always normal for all sample sizes


d.
always normal for large sample sizes


Answer:  d

56.
A simple random sample of 28 observations was taken from a large population.  The sample mean equaled 50.  Fifty is a


a.
population parameter


b.
biased estimate of the population mean


c.
sample parameter


d.
point estimate


Answer:  d

57.
There are 6 children in a family.  The number of children defines a population.  The number of simple random samples of size 2 (without replacement) which are possible equals


a.
12


b.
15


c.
3


d.
16


Answer:  b

58.
A simple random sample of 5 observations from a population containing 400 elements was taken, and the following values were obtained.


12
18
19
20
21


A point estimate of the mean is


a.
400


b.
18


c.
20


d.
10


Answer:  b

59.
Random samples of size 49 are taken from a population that has 200 elements, a mean of 180, and a variance of 196.  The distribution of the population is unknown.  The mean and the standard error of the mean are


a.
180 and 24.39


b.
180 and 28


c.
180 and 2


d.
180 and 1.74


Answer:  d

60.
Random samples of size 36 are taken from an infinite population whose mean and standard deviation are 20 and 15, respectively.  The distribution of the population is unknown.  The mean and the standard error of the mean are


a.
36 and 15


b.
20 and 15


c.
20 and 0.417


d.
20 and 2.5


Answer:  d

61.
A sample of 24 observations is taken from a population that has 150 elements.  The sampling distribution of 
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 is


a.
approximately normal because 
[image: image19.wmf]x

 is always approximately normally distributed


b.
approximately normal because the sample size is large in comparison to the population size


c.
approximately normal because of the central limit theorem


d.
normal if the population is normally distributed


Answer:  d

62.
A sample of 92 observations is taken from an infinite population.  The sampling distribution of 
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 is approximately


a.
normal because 
[image: image21.wmf]x

 is always approximately normally distributed


b.
normal because the sample size is small in comparison to the population size


c.
normal because of the central limit theorem


d.
None of these alternatives is correct.


Answer:  c

63.
A population has a mean of 84 and a standard deviation of 12.  A sample of 36 observations will be taken.  The probability that the sample mean will be between 80.54 and 88.9 is


a.
0.0347


b.
0.7200


c.
0.9511


d.
8.3600


Answer:  c

64.
A population has a mean of 53 and a standard deviation of 21.  A sample of 49 observations will be taken.  The probability that the sample mean will be greater than 57.95 is


a.
0


b.
.0495


c.
.4505


d.
.9505


Answer:  b

65.
Random samples of size 100 are taken from an infinite population whose population proportion is 0.2.  The mean and standard deviation of the sample proportion are


a.
0.2 and .04


b.
0.2 and 0.2


c.
20 and .04


d.
20 and 0.2


Answer:  a

66.
A population of size 1,000 has a proportion of 0.5.  Therefore, the proportion and the standard deviation of the sample proportion for samples of size 100 are


a.
500 and 0.047


b.
500 and 0.050


c.
0.5 and 0.047


d.
0.5 and 0.050


Answer:  c

67.
A sample of 25 observations is taken from an infinite population.  The sampling distribution of 
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 is


a.
not normal since n ( 30 


b.
approximately normal because 
[image: image23.wmf]p

 is always normally distributed


c.
approximately normal if np ( 5 and n(1-P) ( 5


d.
approximately normal if np ( 30 and n(1-P) ( 30


Answer:  c

68.
A sample of 66 observations will be taken from an infinite population.  The population proportion equals 0.12.  The probability that the sample proportion will be less than 0.1768 is


a.
0.0568


b.
0.0778


c.
0.4222


d.
0.9222


Answer:  d

69.
A sample of 51 observations will be taken from an infinite population.  The population proportion equals 0.85.  The probability that the sample proportion will be between 0.9115 and 0.946 is


a.
0.8633


b.
0.6900


c.
0.0819


d.
0.0345


Answer:  c

70.
A point estimator will be unbiased if the


a.
expected value of the point estimator equals the value of the population parameter


b.
sample size is greater than 30 or np ( 5 and n(1-p) ( 5


c.
sampling distribution is normally distributed


d.
value of the population parameter is known


Answer:  a

71.
A finite population correction factor is needed in computing the standard deviation of the sampling distribution of sample means


a.
whenever the population is infinite


b.
whenever the sample size is more than 5% of the population size


c.
whenever the sample size is less than 5% of the population size


d.
The correction factor is not necessary if the population has a normal distribution


Answer:  b

72.
Doubling the size of the sample will


a.
reduce the standard error of the mean to one-half its current value


b.
reduce the standard error of the mean to approximately 70% of its current value


c.
have no effect on the standard error of the mean


d.
double the standard error of the mean


Answer:  b

73.
The fact that the sampling distribution of sample means can be approximated by a normal probability distribution whenever the sample size is large is based on the


a.
central limit theorem


b.
fact that we have tables of areas for the normal distribution


c.
assumption that the population has a normal distribution


d.
None of these alternatives is correct.


Answer:  a

74.
As the sample size increases, the variability among the sample means


a.
increases


b.
decreases


c.
remains the same


d.
depends upon the specific population being sampled


Answer:  b

75.
As a rule of thumb, the sampling distribution of the sample proportions can be approximated by a normal probability distribution whenever


a.
np ( 5


b.
n(1 - p) ( 5 and n ( 30


c.
n ( 30 and (1 - p) = 0.5


d.
None of these alternatives is correct.


Answer:  b

76.
Random samples of size 17 are taken from a population that has 200 elements, a mean of 36, and a standard deviation of 8.  The mean and the standard deviation of the sampling distribution of the sample means are


a.
8.7 and 1.94


b.
36 and 1.94


c.
36 and 1.86


d.
36 and 8


Answer:  c

77.
Random samples of size 17 are taken from a population that has 200 elements, a mean of 36, and a standard deviation of 8.  Which of the following best describes the form of the sampling distribution of the sample mean for this situation?


a.
approximately normal because the sample size is small relative to the population size


b.
approximately normal because of the central limit theorem


c.
exactly normal


d.
None of these alternatives is correct.


Answer:  d

78.
The sampling distribution of the sample means


a.
is the probability distribution showing all possible values of the sample mean


b.
is used as a point estimator of the population mean (

c.
is an unbiased estimator


d.
shows the distribution of all possible values of (

Answer:  a

79.
Given two unbiased point estimators of the same population parameter, the point estimator with the smaller variance is said to have


a.
smaller relative efficiency


b.
greater relative efficiency


c.
smaller consistency


d.
larger consistency


Answer:  b

80.
Whenever the estimation process summarizes all of the information a sample has about a population parameter, the point estimator has the property of


a.
relative consistency


b.
full consistency


c.
sufficiency


d.
insufficiency


Answer:  c

81.
The number of different simple random samples of size 5 that can be selected from a population of size 8 is


a.
40


b.
336


c.
13


d.
56


Answer:  d

82.
The following data was collected from a simple random sample of a population


13
15
14
16
12


The point estimate of the population mean


a.
cannot be determined, since the population size is unknown


b.
is 14


c.
is 4


d.
is 5


Answer:  b

83.
The following data was collected from a simple random sample of a population.


13
15
14
16
12


The point estimate of the population standard deviation is


a.
2.500


b.
1.581


c.
2.000


d.
1.414


Answer:  b

84.
The following data was collected from a simple random sample of a population.


13
15
14
16
12


If the population consisted of 10 elements, how many different random samples of size 6 could be drawn from the population?


a.
60


b.
210


c.
3024


d.
362880


Answer:  b

85.
The following data was collected from a simple random sample of a population.


13
15
14
16
12


The mean of the population


a.
is 14


b.
is 15


c.
is 15.1581


d.
could be any value


Answer:  d

86.
Four hundred people were asked whether gun laws should be more stringent.  Three hundred said "yes," and 100 said "no."  The point estimate of the proportion in the population who will respond "yes" is


a.
300


b.
approximately 300


c.
0.75


d.
0.25


Answer:  c

87.
Four hundred people were asked whether gun laws should be more stringent.  Three hundred said "yes," and 100 said "no."  The point estimate of the proportion in the population who will respond "no" is


a.
75


b.
0.25


c.
0.75


d.
0.50


Answer:  b

88.
The following information was collected from a simple random sample of a population.


16
19
18
17
20
18


The point estimate of the mean of the population is


a.
18.0


b.
19.6


c.
108


d.
sixteen, since 16 is the smallest value in the sample


Answer:  a

89.
The following information was collected from a simple random sample of a population.


16
19
18
17
20
18


The point estimate of the population standard deviation is


a.
2.000


b.
1.291


c.
1.414


d.
1.667


Answer:  c

90.
How many different samples of size 3 can be taken from a finite population of size 10?


a.
30


b.
1,000


c.
720


d.
120


Answer:  d

91.
Cluster sampling is


a.
a nonprobability sampling method


b.
the same as convenience sampling


c.
a probability sampling method


d.
None of these alternatives is correct.


Answer:  c

92.
The set of all elements of interest in a study is


a.
set notation


b.
a set of interest


c.
a sample


d.
a population


Answer:  d

93.
A subset of a population selected to represent the population is


a.
a subset


b.
a sample


c.
a small population


d.
a parameter


Answer:  b

94.
The purpose of statistical inference is to provide information about the


a.
sample based upon information contained in the population


b.
population based upon information contained in the sample


c.
population based upon information contained in the population


d.
mean of the sample based upon the mean of the population


Answer:  b

95.
A population has a mean of 300 and a standard deviation of 18.  A sample of 144 observations will be taken.  The probability that the sample mean will be between 297 to 303 is


a.
0.4332


b.
0.8664


c.
0.9332


d.
0.0668


Answer:  b

96.
The probability distribution of all possible values of the sample mean 
[image: image24.wmf]x

 is


a.
the probability density function of 
[image: image25.wmf]x

 


b.
the sampling distribution of 
[image: image26.wmf]x

 


c.
the grand mean, since it considers all possible values of the sample mean


d.
one, since it considers all possible values of the sample mean


Answer:  b

97.
The standard deviation of a sample of 100 elements taken from a very large population is determined to be 60.  The variance of the population


a.
can not be larger than 60


b.
can not be larger than 3600


c.
must be at least 100


d.
can be any value


Answer:  d

98.
In computing the standard error of the mean, the finite population correction factor is used when


a.
N/n ( 0.05


b.
N/n ( 0.05


c.
n/N > 0.05


d.
n/N ( 30


Answer:  c

PROBLEMS
1.
A population of 1,000 students spends an average of $10.50 a day on dinner.  The standard deviation of the expenditure is $3.  A simple random sample of 64 students is taken.


a.
What are the expected value, standard deviation, and shape of the sampling distribution of the sample mean?


b.
What is the probability that these 64 students will spend a combined total of more than $715.21?


c.
What is the probability that these 64 students will spend a combined total between $703.59 and $728.45?


Answers:


a.
10.5
0.363
normal


b.
0.0314


c.
0.0794

2.
A simple random sample of 6 recent graduates revealed the following information about their weekly incomes.


Graduates
Weekly Income

A
$250


B
270


C
285


D
240


E
255


F
290


a.
What is the expected value of the average weekly income of all the recent graduates?


b.
What is the expected value of the standard deviation for the population?


Answers:


a.
$265


b.
$20

3.
The life expectancy in the United States is 75 with a standard deviation of 7 years. A random sample of 49 individuals is selected.


a.
What is the probability that the sample mean will be larger than 77 years?


b.
What is the probability that the sample mean will be less than 72.7 years?


c.
What is the probability that the sample mean will be between 73.5 and 76 years?


d.
What is the probability that the sample mean will be between 72 and 74 years?


e.
What is the probability that the sample mean will be larger than 73.46 years?


Answers:


a.
0.0228


b.
0.0107


c.
0.7745


d.
0.1573


e.
0.9389

4.
The SAT scores have an average of 1200 with a standard deviation of 60.  A sample of 36 scores is selected.


a.
What is the probability that the sample mean will be larger than 1224?


b.
What is the probability that the sample mean will be less than 1230?


c.
What is the probability that the sample mean will be between 1200 and 1214?


d.
What is the probability that the sample mean will be greater than 1200?


e.
What is the probability that the sample mean will be larger than 73.46?


Answers:


a.
0.0082


b.
0.9986


c.
0.4192


d.
0.5


e.
1.0

5.
A simple random sample of 8 employees of a corporation provided the following information.


Employee
1
2
3
4
5
6
7
8


Age
25
32
26
40
50
54
22
23


Gender
M
M
M
M
F
M
M
F


a.
Determine the point estimate for the average age of all employees.


b.
What is the point estimate for the standard deviation of the population?


c.
Determine a point estimate for the proportion of all employees who are female.


Answers:


a.
34


b.
12.57


c.
0.25

6.
Starting salaries of a sample of five management majors along with their genders are shown below.


Salary


Employee
(in $1,000s)
Gender

1
30
F


2
28
M


3
22
F


4
26
F


5
19
M


a.
What is the point estimate for the starting salaries of all management majors?


b.
Determine the point estimate for the variance of the population.


c.
Determine the point estimate for the proportion of male employees.


Answers:


a.
25 (thousands)


b.
20 (thousands)


c.
0.4

7.
An experimental diet to induce weight loss was followed for one week by a randomly selected group of 12 students with the following results.


Student
Loss in Pounds

1
2.2


2
2.6


3
0.4


4
2.0


5
0.0


6
1.8


7
5.2


8
3.8


9
4.2


10
3.8


11
1.4


12
2.6


a.
Find a point estimate for the average amount lost after one week on this diet.  Is this an unbiased estimate of the population mean?  Explain.


b.
Find a point estimate for the variance of the amount lost on this diet.  Is this an unbiased estimate of the population variance?  Explain.


c.
Find a point estimate for the standard deviation of the amount lost on this diet.


Answers:


a.
2.5; Yes; E(
[image: image27.wmf]x

) = (

b.
2.389; Yes; E(s2) = (2


c.
1.546

8.
Below you are given the values obtained from a random sample of 4 observations taken from an infinite population.


32
34
35
39


a.
Find a point estimate for (.  Is this an unbiased estimate of (?  Explain.


b.
Find a point estimate for (2.  Is this an unbiased estimate of (2?  Explain.


c.
Find a point estimate for (. 


d.
What can be said about the sampling distribution of 
[image: image28.wmf]x

?  Be sure to discuss the expected value, the standard deviation, and the shape of the sampling distribution of 
[image: image29.wmf]x

.


Answers:


a.
35; Yes; E( eq \O(x)) = (

b.
8.667; Yes; E(s2) = (2


c.
2.944


d.
E(
[image: image30.wmf]x

) = (, the standard deviation = (2/n, and the sampling distribution of 
[image: image31.wmf]x

 is normally distributed if the population is normally distributed.

9.
The following information gives the number of days absent from work for a population of 5 workers at a small factory.


Worker
Number of Days Absent

A
5


B
7


C
1


D
4


E
8


a.
Find the mean and the standard deviation for the population.


b.
Samples of size 2 will be drawn from the population.  Use the answers in part a to calculate the expected value and the standard deviation of the sampling distribution of the sample mean.


c.
Find all the samples of 2 workers that can be extracted from this population.  Choose the samples without replacement. 


d.
Compute the sample mean 
[image: image32.wmf]x

 for each of the samples in Part c. 


e.
Graph the sample means with the values of 
[image: image33.wmf]x

 on the horizontal axis and the corresponding relative frequency on the vertical axis.


Answers:


a.
5; 2.449


b.
5; 1.5


c.
AB, AC, AD, AE, BC, BD, BE, CD, CE, DE


d.
6, 3, 4.5, 6.5, 4, 5.5, 7.5, 2.5, 4.5, 6 

10.
MNM Corporation gives each of its employees an aptitude test.  The scores on the test are normally distributed with a mean of 75 and a standard deviation of 15.  A simple random sample of 25 is taken from a population of 500.


a.
What are the expected value, the standard deviation, and the shape of the sampling distribution of 
[image: image34.wmf]x

?


b.
What is the probability that the average aptitude test in the sample will be between 70.14 and 82.14?


c.
What is the probability that the average aptitude test in the sample will be greater than 82.68?


d.
What is the probability that the average aptitude test in the sample will be less than 78.69?


e.
Find a value, C, such that P(
[image: image35.wmf]x

 ( C) = .015.


Answers:


a.
75; 3; normal


b.
0.9387


c.
0.0052


d.
0.8907


e.
81.51

11.
Students of a large university spend an average of $5 a day on lunch.  The standard deviation of the expenditure is $3.  A simple random sample of 36 students is taken.


a.
What are the expected value, standard deviation, and shape of the sampling distribution of the sample mean?


b.
What is the probability that the sample mean will be at least $4?


c.
What is the probability that the sample mean will be at least $5.90?


Answers:


a.
5.0; 0.5; normal


b.
0.9772


c.
0.0359

12.
The average lifetime of a light bulb is 3,000 hours with a standard deviation of 696 hours.  A simple random sample of 36 bulbs is taken.


a.
What are the expected value, standard deviation, and shape of the sampling distribution of 
[image: image36.wmf]x

?


b.
What is the probability that the average life in the sample will be between 2,670.56 and 2,809.76 hours?


c.
What is the probability that the average life in the sample will be greater than 3,219.24 hours?


d.
What is the probability that the average life in the sample will be less than 3,180.96 hours?


Answers:


a.
3,000; 116; normal


b.
0.0482


c.
0.0294


d.
0.9406

13.
Michael is running for president.  The proportion of voters who favor Michael is 0.8.  A simple random sample of 100 voters is taken.


a.
What are the expected value, standard deviation, and shape of the sampling distribution of 
[image: image37.wmf]p

?


b.
What is the probability that the number of voters in the sample who will not favor Michael will be between 26 and 30?


c.
What is the probability that the number of voters in the sample who will not favor Michael will be more than 16?


Answers:


a.
0.8; 0.04; normal


b.
0.0606


c.
0.8413

14.
In a restaurant, the proportion of people who order coffee with their dinner is .9.  A simple random sample of 144 patrons of the restaurant is taken.


a.
What are the expected value, standard deviation, and shape of the sampling distribution of 
[image: image38.wmf]p

?


b.
What is the probability that the proportion of people who will order coffee with their meal is between 0.85 and 0.875?


c.
What is the probability that the proportion of people who will order coffee with their meal is at least 0.945?


Answers:


a.
0.9; 0.025; normal


b.
0.1359


c.
0.0359

15.
A random sample of nine telephone calls in an office provided the following information.


Duration


Call Number
(In Minutes)
Type of Call

1
3
local


2
8
long distance


3
4
local


4
3
local


5
5
long distance


6
6
local


7
3
local


8
5
local


9
8
local


a.
Determine the point estimate for the average duration of all calls.


b.
What is the point estimate for the standard deviation of the population?


c.
Determine the standard error of the mean.


d.
What is the point estimate for the proportion of all calls that were long distance?


e.
Determine the standard error of proportion.


Answers:


a.
5


b.
2


c.
0.67


d.
0.222


e.
0.138

16.
A random sample of ten examination papers in a course that was given on a pass or fail basis showed the following scores.


Paper Number
Grade
Status

1
65
Pass


2
87
Pass


3
92
Pass


4
35
Fail


5
79
Pass


6
100
Pass


7
48
Fail


8
74
Pass


9
79
Pass


10
91
Pass


a.
What is the point estimate for the mean of the population?


b.
What is the point estimate for the standard deviation of the population?


c.
What is the point estimate for the proportion of all students who passed the course?


Answers:


a.
75


b.
20.48


c.
0.8

17.
Consider a population of five weights identical in appearance but weighing 1, 3, 5, 7, and 9 ounces.


a.
Determine the mean and the variance of the population.


b.
Sampling without replacement from the above population with a sample size of 2 produces ten possible samples.  Using the ten sample mean values, determine the mean of the population and the variance of 
[image: image39.wmf]x

.


c.
Compute the standard error of the mean.


Answers:


a.
5 and 8


b.
5 and 3


c.
1.732

18.
Consider a population of five families with the following data representing the number of pets in each family.


Family
Number of Pets

A
2


B
6


C
4


D
3


E
1


a.
Determine the mean and the variance of the population.


b.
There are ten possible samples of size 2 (sampling without replacement).  List the 10 possible samples of size 2, and determine the mean of each sample.


c.
Using the ten sample mean values, compute the mean and the standard error of the mean.


Answers:


a.
3.2 and 2.96


b.
Possible Samples
Sample Means

AB
4


AC
3


AD
2.5


AE
1.5


BC
5


BD
4.5


BE
3.5


CD
3.5


CE
2.5


DE
2


c.
3.2 and 1.11

19.
The average weekly earnings of bus drivers in a city are $950 (that is () with a standard deviation of $45 (that is ().  Assume that we select a random sample of 81 bus drivers.


a.
Compute the standard error of the mean.


b.
What is the probability that the sample mean will be greater than $960?


c.
If the population of bus drivers consisted of 400 drivers, what would be the standard error of the mean?


Answers:


a.
5


b.
0.0228


c.
4.47

20.
An automotive repair shop has determined that the average service time on an automobile is 2 hours with a standard deviation of 32 minutes.  A random sample of 64 services is selected.


a.
What is the probability that the sample of 64 will have a mean service time greater than 114 minutes?


b.
Assume the population consists of 400 services. Determine the standard error of the mean.


Answers:


a.
0.9332


b.
3.67

21.
There are 8,000 students at the University of Tennessee at Chattanooga.  The average age of all the students is 24 years with a standard deviation of 9 years.  A random sample of 36 students is selected.


a.
Determine the standard error of the mean.


b.
What is the probability that the sample mean will be larger than 19.5?


c.
What is the probability that the sample mean will be between 25.5 and 27 years?


Answers:


a.
1.5


b.
0.9986


c.
0.1359

22.
In a local university, 10% of the students live in the dormitories.  A random sample of 100 students is selected for a particular study.


a.
What is the probability that the sample proportion (the proportion living in the dormitories) is between 0.172 and 0.178?


b.
What is the probability that the sample proportion (the proportion living in the dormitories) is greater than 0.025?


Answers:


a.
0.0035


b.
0.9938

23.
A department store has determined that 25% of all their sales are credit sales.  A random sample of 75 sales is selected.


a
What is the probability that the sample proportion will be greater than 0.34?


b.
What is the probability that the sample proportion will be between 0.196 and 0.354?


c.
What is the probability that the sample proportion will be less than 0.25?


d.
What is the probability that the sample proportion will be less than 0.10?


Answers:


a.
0.0359


b.
0.8411


c.
0.5


d.
0.0014

24.
Ten percent of the items produced by a machine are defective.  A random sample of 100 items is selected and checked for defects.


a.
Determine the standard error of the proportion.


b.
What is the probability that the sample will contain more than 2.5% defective units?


c.
What is the probability that the sample will contain more than 13% defective units?


Answers:


a.
0.03


b.
0.9938


c.
0.1587

25.
There are 500 employees in a firm, 45% are female.  A sample of 60 employees is selected randomly.


a.
Determine the standard error of the proportion.


b.
What is the probability that the sample proportion (proportion of females) is between 0.40 and 0.55?


Answers:


a.
0.0603


b.
0.7482

26.
A new soft drink is being market tested.  It is estimated that 60% of consumers will like the new drink.  A sample of 96 taste tested the new drink.


a.
Determine the standard error of the proportion


b.
What is the probability that more than 70.4% of consumers will indicate they like the drink?


c.
What is the probability that more than 30% of consumers will indicate they do not like the drink?


Answers:


a.
0.05


b.
0.0188


c.
0.9772

27.
A bank has kept records of the checking balances of its customers and determined that the average daily balance of its customers is $300 with a standard deviation of $48.  A random sample of 144 checking accounts is selected.


a.
What is the probability that the sample mean will be more than $306.60?


b.
What is the probability that the sample mean will be less than $308?


c.
What is the probability that the sample mean will be between $302 and $308?


d.
What is the probability that the sample mean will be at least $296?


Answers:


a.
 0.0495


b.
0.9772


c.
0.2857


d.
0.8413

28.
In a large university, 20% of the students are business majors.  A random sample of 100 students is selected, and their majors are recorded.


a.
Compute the standard error of the proportion.


b.
What is the probability that the sample contains at least 12 business majors?


c.
What is the probability that the sample contains less than 15 business majors?


d.
What is the probability that the sample contains between 12 and 14 business majors?


Answers:


a.
0.04


b.
0.9772


c.
0.1056


d.
0.044

MULTIPLE CHOICE QUESTIONS

In the following multiple choice questions, circle the correct answer.

1.
In hypothesis testing, the tentative assumption about the population parameter is


a.
the alternative hypothesis


b.
the null hypothesis


c.
either the null or the alternative


d.
None of these alternatives is correct.


Answer:  b

2.
For a lower tail test, the p-value is the probability of obtaining a value for the test statistic


a.
at least as small as that provided by the sample


b.
at least as large as that provided by the sample


c.
at least as small as that provided by the population


d.
at least as large as that provided by the population.


Answer:  a

3.
The p-value is a probability that measures the support (or lack of support) for the


a.
null hypothesis


b.
alternative hypothesis


c.
either the null or the alternative hypothesis


d.
sample statistic


Answer:  a

4.
The p-value


a.
is the same as the Z statistic


b.
measures the number of standard deviations from the mean


c.
is a distance


d.
is a probability


Answer:  d

5.
For a two tail test, the p-value is the probability of obtaining a value for the test statistic as


a.
likely as that provided by the sample


b.
unlikely as that provided by the sample


c.
likely as that provided by the population


d.
unlikely as that provided by the population


Answer:  b

6.
In hypothesis testing if the null hypothesis is rejected,


a.
no conclusions can be drawn from the test


b.
the alternative hypothesis is true


c.
the data must have been accumulated incorrectly


d.
the sample size has been too small


Answer:  b

7.
The level of significance is the


a.
maximum allowable probability of Type II error


b.
maximum allowable probability of Type I error


c.
same as the confidence coefficient


d.
same as the p-value


Answer:  b

8.
The power curve provides the probability of


a.
correctly accepting the null hypothesis


b.
incorrectly accepting the null hypothesis


c.
correctly rejecting the alternative hypothesis


d.
correctly rejecting the null hypothesis


Answer:  d

9.
A Type II error is committed when


a.
a true alternative hypothesis is mistakenly rejected


b.
a true null hypothesis is mistakenly rejected


c.
the sample size has been too small


d.
not enough information has been available


Answer:  a

10.
The error of rejecting a true null hypothesis is


a.
a Type I error


b.
a Type II error


c.
is the same as (

d.
committed when not enough information is available


Answer:  a

11.
The level of significance in hypothesis testing is the probability of


a.
accepting a true null hypothesis


b.
accepting a false null hypothesis


c.
rejecting a true null hypothesis


d.
None of these alternatives is correct.


Answer:  c

12.
The level of significance


a.
can be any positive value


b.
can be any value


c.
is (1 - confidence level)


d.
can be any value between -1.96 to 1.96


Answer:  c

13.
In hypothesis testing if the null hypothesis has been rejected when the alternative hypothesis has been true,


a.
a Type I error has been committed


b.
a Type II error has been committed


c.
either a Type I or Type II error has been committed


d.
the correct decision has been made


Answer:  d

14.
The probability of making a Type I error is denoted by


a.
(

b.
(

c.
1 - (

d.
1 - (

Answer:  a

15.
The probability of making a Type II error is denoted by


a.
(

b.
(

c.
1 - (

d.
1 - (

Answer:  b

16.
When the following hypotheses are being tested at a level of significance of (

H0:  ( ( 100


Ha:  ( < 100


the null hypothesis will be rejected if the p-value is


a.
( (

b.
> (

c.
> (/2


d.
( (/2


Answer:  a

17.
When the p-value is used for hypothesis testing, the null hypothesis is rejected if


a.
p-value ( (

b.
( < p-value


c.
p-value ( (

d.
p-value = (

Answer:  a

18.
In order to test the following hypotheses at an ( level of significance 


H0:  ( ( 100


Ha:  ( > 100


the null hypothesis will be rejected if the test statistic Z is


a.
( Z(

b.
( Z(

c.
< -Z(

d.
< 100


Answer:  a

19.
Which of the following does not need to be known in order to compute the


p-value?


a.
knowledge of whether the test is one-tailed or two-tailed


b.
the value of the test statistic


c.
the level of significance


d.
None of these alternatives is correct.


Answer:  c

20.
In the hypothesis testing procedure, ( is


a.
the level of significance


b.
the critical value


c.
the confidence level


d.
1 - level of significance


Answer:  a

21.
If a hypothesis test leads to the rejection of the null hypothesis


a.
a Type II error must have been committed


b.
a Type II error may have been committed


c.
a Type I error must have been committed


d.
a Type I error may have been committed


Answer:  d

22.
Your investment executive claims that the average yearly rate of return on the stocks she recommends is more than 10.0%.  You plan on taking a sample to test her claim.  The correct set of hypotheses is


a.
H0:  ( < 10.0% 
Ha:  ( ( 10.0%


b.
H0:  ( ( 10.0%
Ha:  ( > 10.0%


c.
H0:  ( > 10.0%
Ha:  ( ( 10.0%


d.
H0:  ( ( 10.0%
Ha:  ( < 10.0%


Answer:  b

23.
A weatherman stated that the average temperature during July in Chattanooga is less than 80 degrees.  A sample of 32 Julys is taken.  The correct set of hypotheses is


a.
H0:  ( ( 80

Ha:  ( ( 80


b.
H0:  ( ( 80

Ha:  ( > 80


c.
H0:  ( ( 80

Ha:  ( = 80


d.
H0:  ( < 80

Ha:  ( > 80


Answer:  a

24.
A student believes that the average grade on the final examination in statistics is at least 85.  She plans on taking a sample to test her belief.  The correct set of hypotheses is


a.
H0:  ( < 85
Ha:  ( ( 85


b.
H0:  ( ( 85
Ha:  ( > 85


c.
H0:  ( ( 85
Ha:  ( < 85


d.
H0:  ( > 85
Ha:  ( ( 85


Answer:  c

25.
The school's newspaper reported that the proportion of students majoring in business is more than 30%.  You plan on taking a sample to test the newspaper's claim.  The correct set of hypotheses is


a.
H0: P < 0.30
Ha: P ( 0.30


b.
H0: P ( 0.30
Ha: P > 0.30


c.
H0: P ( 0.30
Ha: P < 0.30


d.
H0: P > 0.30
Ha: P ( 0.30


Answer:  b

26.
In the past, 75% of the tourists who visited Chattanooga went to see Rock City.  The management of Rock City recently undertook an extensive promotional campaign.  They are interested in determining whether the promotional campaign actually increased the proportion of tourists visiting Rock City.  The correct set of hypotheses is


a.
H0:  P > 0.75
Ha:  P ( 0.75


b.
H0:  P < 0.75
Ha:  P ( 0.75


c.
H0:  P ( 0.75
Ha:  P < 0.75


d.
H0:  P ( 0.75
Ha:  P > 0.75


Answer:  d

27.
The average life expectancy of tires produced by the Whitney Tire Company has been 40,000 miles.  Management believes that due to a new production process, the life expectancy of their tires has increased.  In order to test the validity of their belief, the correct set of hypotheses is


a.
H0:  ( < 40,000
Ha:  ( ( 40,000


b.
H0:  ( ( 40,000
Ha:  ( > 40,000


c.
H0:  ( > 40,000
Ha:  ( ( 40,000


d.
H0:  ( ( 40,000
Ha:  ( < 40,000


Answer:  b

28.
A soft drink filling machine, when in perfect adjustment, fills the bottles with 12 ounces of soft drink.  Any over filling or under filling results in the shutdown and readjustment of the machine.  To determine whether or not the machine is properly adjusted, the correct set of hypotheses is


a.
H0:  ( < 12
Ha:  ( ( 12


b.
H0:  ( ( 12
Ha:  ( > 12


c.
H0:  ( ( 12
Ha:  ( = 12


d.
H0:  ( = 12
Ha:  ( ( 12


Answer:  d

29.
The academic planner of a university thinks that at least 35% of the entire student body attends summer school.  The correct set of hypotheses to test his belief is


a.
H0:  P > 0.35
Ha:  P ( 0.35


b.
H0:  P ( 0.35
Ha:  P > 0.35


c.
H0:  P ( 0.35
Ha:  P < 0.35


d.
H0:  P > 0.35
Ha:  P ( 0.35


Answer:  c

30.
The manager of an automobile dealership is considering a new bonus plan in order to increase sales.  Currently, the mean sales rate per salesperson is five automobiles per month.  The correct set of hypotheses for testing the effect of the bonus plan is


a.
H0: ( < 5
Ha: ( ( 5


b.
H0: ( ( 5
Ha: ( > 5


c.
H0: ( > 5
Ha: ( ( 5


d.
H0: ( ( 5
Ha: ( < 5


Answer:  b

31.
If a hypothesis is rejected at the 5% level of significance, it


a.
will always be rejected at the 1% level


b.
will always be accepted at the 1% level


c.
will never be tested at the 1% level


d.
may be rejected or not rejected at the 1% level


Answer:  d

32.
If a hypothesis is not rejected at the 5% level of significance, it


a.
will also not be rejected at the 1% level


b.
will always be rejected at the 1% level


c.
will sometimes be rejected at the 1% level


d.
None of these alternatives is correct.


Answer:  a

33.
The probability of rejecting a false null hypothesis is equal to


a.
1 - (

b.
1 - (

c.
(

d.
(

Answer:  b

34.
If the level of significance of a hypothesis test is raised from .01 to .05, the probability of a Type II error


a.
will also increase from .01 to .05


b.
will not change


c.
will decrease


d.
will increase


Answer:  c

35.
If a hypothesis is rejected at 95% confidence, it


a. 
will always be accepted at 90% confidence


b. 
will always be rejected at 90% confidence


c. 
will sometimes be rejected at 90% confidence


d.
None of these alternatives is correct.


Answer:  b

36.
For a two-tailed test at 86.12% confidence, Z =


a.
1.96


b.
1.48


c.
1.09


d.
0.86


Answer:  b

37.
For a one-tailed test (lower tail) at 93.7% confidence, Z =


a
-1.86


b.
-1.53


c.
-1.96


d.
-1.645


Answer:  b

38.
Read the Z statistic from the normal distribution table and circle the correct answer.  A one-tailed test (upper tail) at 87.7% confidence; Z =


a.
1.54


b.
1.96


c.
1.645


d.
1.16


Answer:  d

39.
For a two-tailed test, a sample of 20 at 80% confidence, t =


a.
1.328


b.
2.539


c.
1.325


d.
2.528


Answer:  a

40.
For a one-tailed test (upper tail), a sample size of 18 at 95% confidence, t =


a.
2.12


b.
-2.12


c.
-1.740


d.
1.740


Answer:  d

41.
For a one-tailed test (lower tail), a sample size of 10 at 90% confidence, t =


a.
1.383


b.
2.821


c.
-1.383


d.
-2.821


Answer:  c

42.
A two-tailed test is performed at 95% confidence.  The p-value is determined to be 0.09.  The null hypothesis


a.
must be rejected


b.
should not be rejected


c.
could be rejected, depending on the sample size


d.
has been designed incorrectly


Answer:  b

43.
For a two-tailed test at 98.4% confidence, Z =


a.
1.96


b.
1.14


c.
2.41


d.
0.8612


Answer:  c

44.
For a one-tailed test (lower tail) at 89.8% confidence, Z =


a.
-1.27


b.
-1.53


c.
-1.96


d.
-1.64


Answer:  a

45.
For a one-tailed test (upper tail) at 93.7% confidence, Z =


a.
1.50


b.
1.96


c.
1.645


d.
1.53


Answer:  d

46.
For a one-tailed test (upper tail), a sample size of 26 at 90% confidence, t =


a.
1.316


b.
-1.316


c.
-1.740


d.
1.740


Answer:  a

47.
For a one-tailed test (lower tail), a sample size of 22 at 95% confidence, t =


a.
-1.383


b.
1.383


c.
-1.717


d.
-1.721


Answer:  c

48.
For a one-tailed hypothesis test (upper tail) the p-value is computed to be 0.034.  If the test is being conducted at 95% confidence, the null hypothesis


a.
could be rejected or not rejected depending on the sample size


b.
could be rejected or not rejected depending on the value of the mean of the sample


c.
is not rejected


d.
is rejected


Answer:  d

49.
In a two-tailed hypothesis test the test statistic is determined to be -2.5.  The


p-value for this test is


a.
-1.25 


b.
0.4938


c.
0.0062


d.
0.0124


Answer:  d

50.
In a one-tailed hypothesis test (lower tail) the test statistic is determined to be -2. The p-value for this test is


a.
0.4772


b.
0.0228


c.
0.0056


d.
0.0228


Answer:  b

Exhibit 9-1

n = 36

[image: image40.wmf]x

 = 24.6
S = 12
H0:  ( ( 20


Ha:  ( > 20

51.
Refer to Exhibit 9-1.  The test statistic is


a.
2.3


b.
0.38


c.
-2.3


d.
-0.38


Answer:  a

52.
Refer to Exhibit 9-1.  The p-value is between


a.
0.005 to 0.01


b.
0.01 to 0.025


c.
0.025 to 0.05


d.
0.05 to 0.10


Answer:  b

53.
Refer to Exhibit 9-1.  If the test is done at 95% confidence, the null hypothesis should 


a.
not be rejected


b.
be rejected


c.
Not enough information is given to answer this question.


d.
None of these alternatives is correct.


Answer:  b

Exhibit 9-2

n = 64
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 = 50
s = 16
H0:  ( ( 54


Ha:  ( < 54

54.
Refer to Exhibit 9-2.  The test statistic equals


a.
-4


b.
-3


c.
-2


d.
-1


Answer:  c

55.
Refer to Exhibit 9-2.  The p-value is between


a.
.005 to .01


b.
.01 to .025


c.
.025 to .05


d.
.05 to .01


Answer:  b

56.
Refer to Exhibit 9-2.  If the test is done at 95% confidence, the null hypothesis should


a.
not be rejected


b.
be rejected


c.
Not enough information is given to answer this question.


d.
None of these alternatives is correct.


Answer:  b

Exhibit 9-3

n = 49
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 = 54.8
s = 28
H0:  ( ( 50


Ha:  ( ( 50

57.
Refer to Exhibit 9-3.  The test statistic is


a.
0.1714


b.
0.3849


c.
-1.2


d.
1.2


Answer:  d

58.
Refer to Exhibit 9-3.  The p-value is between


a.
0.01 to 0.025


b.
0.025 to 0.05


c.
.05 to 0.1


d.
0.1 to 0.2


Answer:  d

59.
Refer to Exhibit 9-3.  If the test is done at the 5% level of significance, the null hypothesis should


a.
not be rejected


b.
be rejected


c.
Not enough information given to answer this question.


d.
None of these alternatives is correct.


Answer:  a

Exhibit 9-4
The manager of a grocery store has taken a random sample of 100 customers.  The average length of time it took the customers in the sample to check out was 3.1 minutes with a standard deviation of 0.5 minutes.  We want to test to determine whether or not the mean waiting time of all customers is significantly more than 3 minutes.

60.
Refer to Exhibit 9-4.  The test statistic is


a.
1.96


b.
1.64


c.
2.00


d.
0.056


Answer:  c

61.
Refer to Exhibit 9-4.  The p-value is between


a.
.005 to .01


b.
.01 to .025


c.
.025 to .05


d.
.05 to .10


Answer:  b

62.
Refer to Exhibit 9-4.  At 95% confidence, it can be concluded that the mean of the population is


a.
significantly greater than 3


b.
not significantly greater than 3


c.
significantly less than 3


d.
significantly greater then 3.18


Answer:  a

Exhibit 9-5
A random sample of 100 people was taken.  Eighty-five of the people in the sample favored Candidate A.  We are interested in determining whether or not the proportion of the population in favor of Candidate A is significantly more than 80%.

63.
Refer to Exhibit 9-5.  The test statistic is


a.
0.80


b.
0.05


c.
1.25


d.
2.00


Answer:  c

64.
Refer to Exhibit 9-5.  The p-value is


a.
0.2112


b.
0.05


c.
0.025


d.
0.1056


Answer:  d

65.
Refer to Exhibit 9-5.  At 95% confidence, it can be concluded that the proportion of the population in favor of candidate A


a.
is significantly greater than 80%


b.
is not significantly greater than 80%


c.
is significantly greater than 85%


d.
is not significantly greater than 85%


Answer:  b

Exhibit 9-6
A random sample of 16 students selected from the student body of a large university had an average age of 25 years and a standard deviation of 2 years.  We want to determine if the average age of all the students at the university is significantly more than 24.  Assume the distribution of the population of ages is normal.

66.
Refer to Exhibit 9-6.  The test statistic is


a.
1.96


b.
2.00


c.
1.645


d.
0.05


Answer:  b

67.
Refer to Exhibit 9-6.  The p-value is between


a.
.005 to .01


b.
.01 to .025


c.
.025 to .05


d.
.05 to .10


Answer:  c
68.
Refer to Exhibit 9-6.  At 95% confidence, it can be concluded that the mean age is


a.
not significantly different from 24


b.
significantly different from 24


c.
significantly less than 25


d.
significantly more than 25


Answer:  d

Exhibit 9-7
A random sample of 16 statistics examinations from a large population was taken.  The average score in the sample was 78.6 with a variance of 64.  We are interested in determining whether the average grade of the population is significantly more than 75.  Assume the distribution of the population of grades is normal.

69.
Refer to Exhibit 9-7.  The test statistic is


a.
0.45


b.
1.80


c.
3.6


d.
8


Answer:  b

70.
Refer to Exhibit 9-7.  The p-value is between


a.
.005 to .01


b.
.01 to .025


c.
.025 to .05


d.
.05 to 0.1


Answer:  c

71.
Refer to Exhibit 9-7.  At 95% confidence, it can be concluded that the average grade of the population


a.
is not significantly greater than 75


b.
is significantly greater than 75


c.
is not significantly greater than 78.6


d.
is significantly greater than 78.6


Answer:  b

PROBLEMS

1.
Some people who bought X-Game gaming systems complained about having received defective systems.  The industry standard for such systems has been ninety-eight percent non-defective systems.  In a sample of 120 units sold, 6 units were defective.


a.
Compute the standard error of 
[image: image43.wmf]p

.


b.
At 95% confidence using the critical value approach, test to see if the percentage of defective systems produced by X-Game has exceeded the industry standard.

c.
Show that the p-value approach results in the same conclusion as that of part b.


Answers:


a.
0.0127


b.
Test statistic Z = 2.35 > 1.645; reject Ho.


c.
p-value (.0094) < 0.05; reject Ho.

2.
Choo Choo Paper Company makes various types of paper products.  One of their products is a 30 mils thick paper.  In order to ensure that the thickness of the paper meets the 30 mils specification, random cuts of paper are selected and the thickness of each cut is measured.  A sample of 256 cuts had a mean thickness of 30.3 mils with a standard deviation of 4 mils.


a.
Compute the standard error of the mean.


b.
At 95% confidence using the critical value approach, test to see if the mean thickness is significantly more than 30 mils.


c.
Show that the p-value approach results in the same conclusion as that of part b.


Answers:


a.
0.25


b.
Test statistics t = 1.2<1.645; do not reject Ho.


c.
p-value (.1151) is between 0.1 and 0.2; do not reject Ho.

3.
In a random sample of 400 employees of a local company, 180 were female.


a.
At 95% confidence using the critical value approach, determine if the proportion of females in the company is significantly less than 50%.


b.
At 95% confidence using the p-value approach, test to determine if the proportion of females in the company is significantly less than 50%.


Answers:


a.
Test statistic Z = -2.0 < -1.645; reject Ho.


b.
p-value = 0.0228 < 0.05; reject Ho.

4.
A new soft drink is being market tested.  A sample of 400 individuals participated in the taste test and 100 indicated that they like the taste.  We are interested in determining if more than 21% of the population will like the new soft drink.


a.
Set up the null and the alternative hypotheses.


b.
Determine the test statistic.


c.
Determine the p-value.


d.
At 95% confidence, test to determine if more than 21% of the population will like the new soft drink.


Answers:


a.
H0:  p ( 0.21



Ha:  p ( 0.21


b.
Test statistic Z = 1.96


c.
p-value = 0.025


d.
p-value = 0.025 ( .05; therefore, reject H0
5.
In the past, the average age of employees of a large corporation has been 40 years. Recently, the company has been hiring older individuals.  In order to determine whether there has been an increase in the average age of all the employees, a sample of 64 employees was selected.  The average age in the sample was 45 years with a standard deviation of 16 years.  Let ( = .05.


a.
State the null and the alternative hypotheses.


b.
Compute the test statistic.


c.
Using the p-value approach, test to determine whether or not the mean age of all employees is significantly more than 40 years.


Answers:


a.
H0:  ( ( 40



Ha:  ( > 40


b.
t = 2.5


c.
p-value is between .005 and .01, reject H0

6.
The average gasoline price of one of the major oil companies has been $1.50 per gallon.  Because of cost reduction measures, it is believed that there has been a significant reduction in the average price.  In order to test this belief, we randomly selected a sample of 36 of the company’s gas stations and determined that the average price for the stations in the sample was $1.40.  Assume that the standard deviation of the population (() is $0.12.


a.
State the null and the alternative hypotheses.


b.
Compute the test statistic.


c.
What is the p-value associated with the above sample results?


d.
At 95% confidence, test the company’s claim.


Answers:


a.
H0:  ( ( 1.50



Ha:  ( < 1.50


b.
Z = -5


c.
p-value is almost zero


d.
p-value < .05; reject H0
7.
A sample of 81 account balances of a credit company showed an average balance of $1,200 with a standard deviation of $126.


a.
Formulate the hypotheses that can be used to determine whether the mean of all account balances is significantly different from $1,150.


b.
Compute the test statistic.


c.
Using the p-value approach, what is your conclusion?  Let ( = .05.


Answers:


a.
H0:  ( = 1150



Ha:  (  eq \O(=,/) 1150


b.
t = 3.57


c.
p-value (.005; therefore, reject H0
8.
From a population of cans of coffee marked "12 ounces," a sample of 50 cans was selected and the contents of each can were weighed.  The sample revealed a mean of 11.8 ounces with a standard deviation of 0.5 ounces.


a.
Formulate the hypotheses to test to see if the mean of the population is at least 12 ounces.


b.
Compute the test statistic.


c.
Using the p-value approach, what is your conclusion?  Let ( = .05.


Answers:


a.
H0:  ( ( 12



Ha:  ( < 12


b.
t = -2.83


c.
p-value ( .005; therefore, reject H0

9.
A lathe is set to cut bars of steel into lengths of 6 centimeters.  The lathe is considered to be in perfect adjustment if the average length of the bars it cuts is 6 centimeters.  A sample of 121 bars is selected randomly and measured.  It is determined that the average length of the bars in the sample is 6.08 centimeters with a standard deviation of 0.44 centimeters.


a.
Formulate the hypotheses to determine whether or not the lathe is in perfect adjustment.


b.
Compute the test statistic.


c.
Using the p-value approach, what is your conclusion?  Let ( = .05.


Answers:


a.
H0:  ( = 6



Ha:  ( ( 6


b.
t = 2


c.
p-value is between .01 and 0.25, therefore, reject H0
10.
Ahmadi, Inc. has been manufacturing small automobiles that have averaged 50 miles per gallon of gasoline in highway driving.  The company has developed a more efficient engine for its small cars and now advertises that its new small cars average more than 50 miles per gallon in highway driving.  An independent testing service road-tested 64 of the automobiles.  The sample showed an average of 51.5 miles per gallon with a standard deviation of 4 miles per gallon.


a.
Formulate the hypotheses to determine whether or not the manufacturer's advertising campaign is legitimate.


b.
Compute the test statistic.


c.
What is the p-value associated with the sample results and what is your conclusion?  Let ( = .05.


Answers:


a.
H0:  ( ( 50 



Ha:  ( > 50


b.
t = 3


c.
p-value (.0014) is less than .005, reject H0
11.
A soft drink filling machine, when in perfect adjustment, fills the bottles with 12 ounces of soft drink.  A random sample of 49 bottles is selected, and the contents are measured.  The sample yielded a mean content of 11.88 ounces with a standard deviation of 0.35 ounces.


a.
Formulate the hypotheses to test to determine if the machine is in perfect adjustment.


b.
Compute the value of the test statistic.


c.
Compute the p-value and give your conclusion regarding the adjustment of the machine.  Let ( = .05.


Answers:


a.
H0:  ( = 12


Ha:  ( ( 12


b.
t = -2.4


c.
p-value is between 0.01 and 0.025, therefore, reject H0
12.
"D" size batteries produced by MNM Corporation have had a life expectancy of 87 hours.  Because of an improved production process, it is believed that there has been an increase in the life expectancy of its "D" size batteries.  A sample of 36 batteries showed an average life of 88.5 hours.  Assume from past information that it is known that the standard deviation of the population is 9 hours.


a.
Formulate the hypotheses for this problem.


b.
Compute the test statistic.


c.
What is the p-value associated with the sample results?  What is your conclusion based on the p-value?  Let ( = .05.


Answers:


a.
H0:  ( ( 87



Ha:  ( > 87


b.
Z = 1


c.
p-value = 0.1587; therefore, do not reject H0
13.
At a local university, a sample of 49 evening students was selected in order to determine whether the average age of the evening students is significantly different from 21.  The average age of the students in the sample was 23 with a standard deviation of 3.5


a.
Formulate the hypotheses for this problem.


b.
Compute the test statistic.


c.
Determine the p-value and test these hypotheses.  Let ( = .05.


Answers:


a.
H0:  ( = 21


Ha:  (  eq \O(=,/) 21


b.
t = 4


c.
p-value is almost zero, therefore, reject H0
14.
In order to determine the average price of hotel rooms in Atlanta, a sample of 64 hotels was selected.  It was determined that the average price of the rooms in the sample was $108.50 with a standard deviation of $16.


a.
Formulate the hypotheses to determine whether or not the average room price is significantly different from $112.


b.
Compute the test statistic.


c.
At 95% confidence using the p-value approach, test the hypotheses.  Let ( = 0.1.


Answers:


a.
H0:  ( = 112



Ha:  (  eq \O(=,/) 112


b.
 t = 1.75


c.
p-value  is between 0.025 and 0.05, therefore, do not reject H0
15.
Identify the null and alternative hypotheses for the following problems.


a.
The manager of a restaurant believes that it takes a customer more than 25 minutes to eat lunch.


b.
Economists have stated that the marginal propensity to consume is at least 90¢ out of every dollar.


c.
It has been stated that 75 out of every 100 people who go to the movies on Saturday night buy popcorn.


Answers:


a.
H0:  ( ( 25



Ha:  ( > 25


b.
H0:  p ( 0.9



Ha:  p < 0.9


c.
H0:  p = 0.75



Ha:  p ( 0.75

16.
A student believes that the average grade on the statistics final examination was 87.  A sample of 36 final examinations was taken.  The average grade in the sample was 83.96 with a standard deviation of 12.


a.
State the null and alternative hypotheses.


b.
Using the critical value approach, test the hypotheses at the 5% level of significance.


c.
Using the p-value approach, test the hypotheses at the 5% level of significance.


Answers:


a.
H0:  ( = 87



Ha:  ( ( 87 


b.
test statistic t = -1.52, critical t = ( 2.03, do not reject H0

c.
p-value is between .05 and 0.1; therefore, do not reject H0
17.
A carpet company advertises that it will deliver your carpet within 15 days of purchase.  A sample of 49 past customers is taken.  The average delivery time in the sample was 16.2 days.  The standard deviation of the population (() is known to be 5.6 days.


a.
State the null and alternative hypotheses.


b.
Using the critical value approach, test to determine if their advertisement is legitimate.  Let ( = .05.


c.
Using the p-value approach, test the hypotheses at the 5% level of significance.


Answers:


a.
H0:  ( ( 15



Ha:  ( > 15


b.
test statistic Z = 1.5 ( 1.645, therefore do not reject H0

c.
Do not reject H0, p-value is between .05 and .1

18.
A sample of 30 cookies is taken to test the claim that each cookie contains at least 9 chocolate chips.  The average number of chocolate chips per cookie in the sample was 7.8 with a standard deviation of 3.


a.
State the null and alternative hypotheses.


b.
Using the critical value approach, test the hypotheses at the 5% level of significance.


c.
Using the p-value approach, test the hypothesis at the 5% level of significance.


d.
Compute the probability of a Type II error if the true number of chocolate chips per cookie is 8.


Answers:


a.
H0:  ( ( 9



Ha:  ( < 9


b.
test statistic t = -2.190 ( -1.699, reject H0

c.
reject H0; the p-value is between .01 to .025


d.
A Type II error has not been committed since H0 was rejected.

19.
A group of young businesswomen wish to open a high fashion boutique in a vacant store but only if the average income of households in the area is at least $25,000.  A random sample of 9 households showed the following results.


$28,000
$24,000
$26,000
$25,000


$23,000
$27,000
$26,000
$22,000


$24,000


Assume the population of incomes is normally distributed.


a.
Compute the sample mean and the standard deviation.


b.
State the hypotheses for this problem.


c.
Compute the test statistic.


d.
At 95% confidence using the p-value approach, what is your conclusion?


Answers:


a.

[image: image44.wmf]x

= 25,000
s = 1,936.49


b.
H0:  ( ( 25,000



Ha:  ( < 25,000


c.
test statistic t = 0


d.
p-value = 0.5, do not reject H0, the boutique should be opened.

20.
Nancy believes that the average running time of movies is equal to 140 minutes.  A sample of 4 movies was taken and the following running times were obtained.  Assume the population of the running times is normally distributed.


150
150
180
170


a.
Compute the sample mean and the standard deviation.


b.
State the null and alternative hypotheses.


c.
Using the critical value approach, test the hypotheses at the 10% level of significance.


d.
Using the p-value approach, test the hypotheses at the 10% level of significance.


e.
Compute the probability of a Type II error if the true running time of movies equals 130 minutes.


Answers:


a.
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 = 162.5
s = 15


b.
H0:  ( = 140



Ha:  (  eq \O(=,/) 140


c.
Reject H0, test statistic t = 3 > 2.353


d.
The p-value is between .05 to .10;  Reject H0

e.
A Type II Error has not been committed since H0 was rejected.

21.
A student believes that no more than 20% (i.e., ( 20%) of the students who finish a statistics course get an A.  A random sample of 100 students was taken.  Twenty-four percent of the students in the sample received A’s.


a.
State the null and alternative hypotheses.


b.
Using the critical value approach, test the hypotheses at the 1% level of significance.


c.
Using the p-value approach, test the hypotheses at the 1% level of significance.


Answers:


a.
H0:  P ( 0.2



Ha:  P > 0.2


b.
Do not reject H0, test statistic Z = 1 < 2.33


c.
Do not reject H0; p-value = 0.1587 > 0.01

22.
An official of a large national union claims that the fraction of women in the union is not significantly different from one-half.  Using the critical value approach and the sample information reported below, carry out a test of this statement.


sample size
400


women

168


men

232


Answer:


H0:  P = 0.5


Ha:  P ( 0.5
Reject H0; test statistic Z = -3.2 < -1.96

23.
A law enforcement agent believes that at least 88% of the drivers stopped on Saturday nights for speeding are under the influence of alcohol.  A sample of 66 drivers who were stopped for speeding on a Saturday night was taken.  Eighty percent of the drivers in the sample were under the influence of alcohol.


a.
State the null and alternative hypotheses.


b.
Compute the test statistic.


c.
Using the p-value approach, test the hypotheses at the .05 level of significance.


Answers:


a.
H0:  P ( 0.88



Ha:  P < 0.88


b.
Z = -2


c.
p-value = 0.0228 ( 0.05; reject H0
24.
Two thousand numbers are selected randomly; 960 were even numbers.


a.
State the hypotheses to determine whether the proportion of odd numbers is significantly different from 50%.


b.
Compute the test statistic.


c.
At 90% confidence using the p-value approach, test the hypotheses.


Answers:


a.
H0:  P = 0.5


Ha:  P ( 0.5


b.
Z = 1.79


c.
p-value = .0734 ( 0.10; reject H0
25.
In the last presidential election, a national survey company claimed that no more than 50% (i.e., < 50%) of all registered voters voted for the Republican candidate. In a random sample of 400 registered voters, 208 voted for the Republican candidate.


a.
State the null and the alternative hypotheses.


b.
Compute the test statistic.


c.
At 95% confidence, compute the p-value and test the hypotheses.


Answers:


a.
H0:  P ( 0.5



Ha:  P > 0.5


b.
Z = 0.8


c.
p-value = 0.2119 ( 0.05; do not reject H0.

26.
An automobile manufacturer stated that it will be willing to mass produce electric-powered cars if more than 30% of potential buyers indicate they will purchase the newly designed electric cars.  In a sample of 500 potential buyers, 160 indicated that they would buy such a product.


a.
State the hypotheses for this problem


b.
Compute the standard error of 
[image: image46.wmf]p

.


c.
Compute the test statistic.


d.
At 95% confidence, what is your conclusion?  Should the manufacturer produce the new electric powered car?


Answers:


a.
H0:  P ( 0.3



Ha:  P > 0.3


b.
0.0205


c.
Z = 0.98


d.
p-value = 0.1635 ( 0.05; do not reject H0; no, the manufacturer should not produce the cars.

27.
It is said that more males register to vote in a national election than females.  A research organization selected a random sample of 300 registered voters and reported that 165 of the registered voters were male


a.
Formulate the hypotheses for this problem.


b.
Compute the standard error of 
[image: image47.wmf]p

.


c.
Compute the test statistic.


d.
Using the p-value approach, can you conclude that more males registered to vote than females?  Let ( = .05.


Answers:


a.
H0:  P ( 0.5



Ha:  P > 0.5


b.
0.0289


c.
Z = 1.73


d.
p-value = 0.0418 ( .05; reject H0; yes, more males than females registered to vote.

28.
Consider the following hypothesis test:


Ho:  ( = 10


Ha:  ( ( 10


A sample of 81 provides a sample mean of 9.5 and a sample standard deviation of 1.8.


a.
Determine the standard error of the mean.


b.
Compute the value of the test statistic.


c.
Determine the p-value; and at 95% confidence, test the above hypotheses.


Answers:


a.
0.2


b.
t = -2.5


c.
p-value is between .01 and .02 (two tail test); reject H0

29.
Consider the following hypothesis test:


Ho:  ( ( 14


Ha:  ( < 14


A sample of 64 provides a sample mean of 13 and a sample standard deviation of 4.


a.
Determine the standard error of the mean.


b.
Compute the value of the test statistic.


c.
Determine the p-value; and at 95% confidence, test the above hypotheses.


Answers:


a.
0.5


b.
t = -2


c.
p-value is between .01 and .025; reject H0

30.
Consider the following hypothesis test:


Ho:  ( ( 40


Ha:  ( < 40


A sample of 49 provides a sample mean of 38 and a sample standard deviation of 7.


a.
Determine the standard error of the mean.


b.
Compute the value of the test statistic.


c.
Determine the p-value; and at 95% confidence, test the above hypotheses.


Answers:


a.
1


b.
t = -2


c.
p-value is between .025 and .05; reject H0

31.
Consider the following hypothesis test:


Ho:  ( ( 38


Ha:  ( > 38


You are given the following information obtained from a random sample of six observations.  Assume the population has a normal distribution.


 X


38


40


42


32


46


42


a.
Compute the mean of the sample


b.
Determine the standard deviation of the sample.


c.
Determine the standard error of the mean.


d.
Compute the value of the test statistic.


e.
At 95% confidence using the p-value approach, test the above hypotheses.


Answers:


a.
40


b.
4.73


c.
1.93


d.
1.035


e.
p-value is between 0.1 and 0.2; do not reject H0.

32.
Consider the following hypothesis test:


Ho:  P ( 0.8


Ha:  P > 0.8


A sample of 400 provided a sample proportion of 0.853.


a.
Determine the standard error of the proportion.


b.
Compute the value of the test statistic.


c.
Determine the p-value; and at 95% confidence, test the above hypotheses.


Answers:


a.
0.02


b.
Z = 2.65

c.
p-value = 0.004, reject H0
33.
You are given the following information obtained from a random sample of 5 observations.  Assume the population has a normal distribution.


20
18
17
22
18


You want to determine whether or not the mean of the population from which this sample was taken is significantly less than 21.


a.
State the null and the alternative hypotheses.


b.
Compute the standard error of the mean.


c.
Determine the test statistic.


d.
Determine the p-value and at 90% confidence, test whether or not the mean of the population is significantly less than 21.


Answers:


a.
H0:  ( ( 21 


Ha:  ( < 21


b.
0.8944


c.
t = -2.236


d.
p-value is between .025 and .05; reject H0, the mean is significantly less than 21.

34.
Consider the following hypothesis test:


Ho:  p = 0.5


Ha:  p ( 0.5


A sample of 800 provided a sample proportion of 0.58.


a.
Determine the standard error of the proportion.


b.
Compute the value of the test statistic.


c.
Determine the p-value; and at 95% confidence, test the hypotheses.


Answers:


a.
0.01768


b.
Z = 4.52


c.
p-value is almost zero; reject H0
35.
You are given the following information obtained from a random sample of 4 observations.


25
47
32
56


You want to determine whether or not the mean of the population from which this sample was taken is significantly different from 48.  (Assume the population is normally distributed.)


a.
State the null and the alternative hypotheses.


b.
Determine the test statistic.


c.
Determine the p-value; and at 95% confidence test to determine whether or not the mean of the population is significantly different from 48.


Answers:


a.
H0:  ( = 48 


Ha:  ( ( 48


b.
t = -1.137 


c.
p-value is between 0.2 and 0.4 (two tailed); do not reject H0.

36.
Confirmed cases of West Nile virus in birds for a sample of six counties in the state of Georgia are shown below.

	County
	Cases

	Catoosa
	6

	Chattooga
	3

	Dade
	3

	Gordon
	5

	Murray
	3

	Walker
	4



You want to determine if the average number of cases of West Nile virus in the state of Georgia is significantly more than 3.  Assume the population is normally distributed.


a.
State the null and the alternative hypotheses.


b.
Compute the mean and the standard deviation of the sample.


c.
Compute the standard error of the mean.


d.
Determine the test statistic.


e.
Determine the p-value and at 95% confidence, test the hypotheses.


Answers:


a.
H0:  ( ( 3


Ha:  ( ( 3


b.
4 and 1.265 (rounded)


c.
0.5164


d.
t = 1.94 (rounded)


e.
p-value is between 0.05 and 0.1; reject H0 and conclude that the mean of the population is significantly more than 3.
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