Exam2Practice

Multiple Choice

Identify the choice that best completes the statement or answers the question.

____
1.
An approach of assigning probabilities which assumes that all outcomes of the experiment are equally likely is referred to as the:

a.
subjective approach

b.
objective approach

c.
classical approach

d.
relative frequency approach

____
2.
If A and B are mutually exclusive events with P(A) = 0.70, then P(B):

a.
can be any value between 0 and 1.

b.
can be any value between 0 and 0.70.

c.
cannot be larger than 0.30.

d.
equals 0.30.

____
3.
Which of the following is a requirement of the probabilities assigned to outcome Oi?

a.
P(Oi)  0 for each i

b.
P(Oi)  1 for each i

c.
0  P(Oi)  1 for each i

d.
P(Oi) = 1 for each i

____
4.
If two events are mutually exclusive and collectively exhaustive, what is the probability that both occur?

a.
0.00

b.
0.50

c.
1.00

d.
Cannot be determined from the information given.

____
5.
The probability of the intersection of two events A and B is denoted by P(A and B) and is called the:

a.
marginal probability

b.
joint probability

c.
conditional probability of A given B

d.
conditional probability of B given A

____
6.
If the outcome of event A is not affected by event B, then events A and B are said to be

a.
mutually exclusive

b.
independent

c.
collectively exhaustive

d.
None of these choices.

____
7.
If P(A) = 0.65, P(B) = 0.58, and P(A and B) = 0.43, then P(A or B) is:

a.
1.23

b.
0.80

c.
0.18

d.
0.11

____
8.
Suppose P(A) = 0.50, P(B) = 0.75, and A and B are independent. The probability of the complement of the event (A and B) is:

a.
.5  .25 = .125

b.
0.50 + .25 = .75

c.
1  (.50 + .25) = .25

d.
1  (.5  .75) = .625

____
9.
If A and B are mutually exclusive events, with P(A) = 0.20 and P(B) = 0.30, then the probability that both events will occur simultaneously is:

a.
0.50

b.
0.06

c.
0

d.
None of these choices.

____
10.
In the notation below, X is the random variable, E and V refer to the expected value and variance, respectively. Which of the following is false?

a.
E(3X) = 3E(X)

b.
V(2) = 0

c.
E(X + 1) = E(X) + 1

d.
All of these choices are true.

____
11.
If n = 10 and p = 0.60, then the mean of the binomial distribution is

a.
0.06

b.
2.65

c.
6.00

d.
5.76

____
12.
Given that Z is a standard normal random variable, the area to the left of a value z is expressed as

a.
P(Z  z)

b.
P(Z  z)

c.
P(0  Z  z)

d.
P(Z  z)

Short Answer

Drunk Drivers

Five hundred accidents that occurred on a Saturday night were analyzed. Two items noted were the number of vehicles involved and whether alcohol played a role in the accident. The numbers are shown below:


Number of Vehicles Involved


Did alcohol play a role?
1
2
3
Totals

Yes
  60
100
30
200

No
  40
215
45
300

Totals
100
325
75
500


13.
{Drunk Drivers Narrative} If 3 vehicles were involved, what proportion of accidents involved alcohol?

Investment

An investment firm has classified its clients according to their gender and the composition of their investment portfolio (primarily bonds, primarily stocks, or a balanced mix of bonds and stocks). The proportions of clients falling into the various categories are shown in the following table:


Portfolio Composition

Gender
Bonds
Stocks
Balanced

Male
0.18
0.20
0.25

Female
0.12
0.10
0.15

One client is selected at random, and two events A and B are defined as follows:

A: The client selected is male.

B: The client selected has a balanced portfolio.


14.
{Investment Narrative} Express each of the following events in words:

a.
A or B

b.
A and B


15.
A pharmaceutical firm has discovered a new diagnostic test for a certain disease that has infected 1% of the population. The firm has announced that 95% of those infected will show a positive test result, while 98% of those not infected will show a negative test result.

a.
What proportion of people don't have the disease?

b.
What proportion who have the disease test negative?

c.
What proportion of those who don't have the disease test positive?

d.
What proportion of test results are incorrect?

e.
What proportion of test results are correct?

Marital Status

An insurance company has collected the following data on the gender and marital status of 300 customers.


Marital Status

Gender
Single
Married
Divorced

Male
25
125
30

Female
50
  50
20

Suppose that a customer is selected at random.


16.
{Marital Status Narrative} Are gender and marital status mutually exclusive? Explain using probabilities.

Tumors

After researching tumors of a particular type, a doctor learns that out of 10,000 such tumors examined, 1,500 are malignant and 8,500 are benign. A diagnostic test is available which is accurate 80% of the time (whether the tumor is malignant or not). The doctor has discovered the same type of tumor in a patient.


17.
{Tumors Narrative} What is the probability that the patient has a malignant tumor if he or she tests negative?

Airlines

Three airlines serve a small town in Indiana. Airline A has 60% of all the scheduled flights, airline B has 30%, and airline C has the remaining 10%. Their on-time rates are 80%, 60%, and 40% respectively. Define event O as an airline arrives on time.


18.
{Airlines Narrative} Calculate P(C and O).

Slot Machine

The probability distribution of a random variable X is shown below, where X represents the amount of money (in $1,000s) gained or lost in a particular slot machine.

x
4
0
4
8

p(x)
0.15
0.25
0.20
0.40


19.
{Slot Machine Narrative} Find the following values, and indicate their units.

a.
E(X)

b.
V(X)

c.
Standard deviation of X

Shopping Mall

A shopping mall estimates the probability distribution of the number of stores mall customers actually enter as shown in the table below.

x
0
1
2
3
4

p(x)
0.05
0.35
0.25
0.20
0.15


20.
{Shopping Mall Narrative} Find the variance and standard deviation of the number of stores entered.


21.
Evaluate the following binomial coefficients.

a.
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b.
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c.
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d.
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