Question 1 []

Machines at a factory produce circular washers with a specified diameter. The quality control manager at the factory periodically tests a random sample of washers to be sure that greater than 90 percent of the washers are produced
with the specified diameter. The null hypothesis of the test is that the proportion of all washers produced with the specified diameter is equal to 90 percent. The alternative hypothesis is that the proportion of all washers produced
with the specified diameter is greater than 90 percent.

Which of the following describes a Type I error that could result from the test?

@ The test does not provide convincing evidence that the proportion is greater than 90%, but the actual proportion is greater than 90%.
The test does not provide convincing evidence that the proportion is greater than 90%, but the actual proportion is equal to 90%.
The test provides convincing evidence that the proportion is greater than 90%, but the actual proportion is equal to 90%.

The test provides convincing evidence that the proportion is greater than 90%, but the actual proportion is greater than 90%.
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A Type I error is not possible for this hypothesis test.



Question 2 [

At a manufacturing company, the percent of defective items produced on the assembly line is 2%. The company is testing a new assembly line designed to reduce the percent of defective parts. The null and alternative hypotheses of
the test are described as follows.

H(: The percent of defective parts is at least 2%.

Hj : The percent of defective parts is less than 2%.

Which of the following describes a Type II error that could result from the test?

@ The test does not provide convincing evidence that the percent is less than 2%, but the actual percent is 3%.
The test does not provide convincing evidence that the percent is less than 2%, but the actual percent is 2%.
The test does not provide convincing evidence that the percent is less than 2%, but the actual percent is 1%.
The test provides convincing evidence that the percent is less than 2%, but the actual percent is 2%.

The test provides convincing evidence that the percent is less than 2%, but the actual percent is 1%.

O © O



Question 3 [

Which of the following is defined by the significance level of a hypothesis test?

@ The standard error
The power of the test

The probability of Type II error

The probability of Type I error

O @

The p-value



Question 4 ||

Consider a hypothesis test in which the significance level is a = 0.05 and the probability of a Type II error is 0.18. What is the power of the test?

@ 0.95
02

@ 0.18
@ 0.13
®

0.05



Question 5 [

If all other factors are held constant, which of the following results in an increase in the probability of a Type II error?

@ The true parameter is farther from the value of the null hypothesis.

The sample size is increased.

The significance level is decreased.

The standard error is decreased.

QOO

The probability of a Type II error cannot be increased, only decreased.



Question 6 ||

If all other factors are held constant, which of the following results in a decrease in the probability of a Type II error?

@ The true parameter is closer to the value of the null hypothesis.
The sample size is decreased.

The significance level is decreased.

The standard error is decreased.

The probability of a Type II error cannot be decreased, only increased.
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Question 7 [

A new drug to treat a certain condition is being tested. The null hypothesis of the test is that the drug is not effective. For the researchers, the more consequential error would be for the drug to be effective, but the test does not detect
the effect.

Which of the following should the researchers do to avoid the more consequential error?

@ Increase the significance level to increase the probability of Type I error.

Increase the significance level to decrease the probability of Type I error.
Decrease the significance level to increase the probability of Type I error.
Decrease the significance level to decrease the probability of Type I error.

Decrease the significance level to decrease the standard error.
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Question 8 [

Researchers are testing a new diagnostic tool designed to identify a certain condition. The null hypothesis of the significance test is that the diagnostic tool is not effective in detecting the condition. For the researchers, the more
consequential error would be that the diagnostic tool is not effective, but the significance test indicated that it is effective.

Which of the following should the researchers do to avoid the more consequential error?

@ Increase the significance level to increase the probability of Type I error.

Increase the significance level to decrease the probability of Type I error.
Decrease the significance level to increase the probability of Type I error.
Decrease the significance level to decrease the probability of Type I error.

Decrease the significance level to decrease the standard error.

QOO



Question 9 [

At a research facility that designs rocket engines, researchers know that some engines fail to ignite as a result of fuel system error. From a random sample of 40 engines of one design, 14 failed to ignite as a result of fuel system
error. From a random sample of 30 engines of a second design, 9 failed to ignite as a result of fuel system error. The researchers want to estimate the difference in the proportion of engine failures for the two designs. Which of the
following is the most appropriate method to create the estimate?

@ A one-sample z-interval for a sample proportion

A one-sample z-interval for a population proportion

A two-sample z-interval for a population proportion

A two-sample z-interval for a difference in sample proportions

A two-sample z-interval for a difference in population proportions
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Question 10 [

Which of the following indicates that the use of a two-sample z-interval for a difference in population proportions is appropriate?

I. Two populations of interest exist.
Il. The variable of interest is categorical.
Ill. The intent is to estimate a difference in sample proportions.

@ I only
I only

101 only
Iand II only

1,11, and III
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Question 11 [

A random sample of 100 people from Country S had 15 people with blue eyes. A separate random sample of 100 people from Country B had 25 people with blue eyes. Assuming all conditions are met, which of the following is a 95
percent confidence interval to estimate the difference in population proportions of people with blue eyes (Country S minus Country B) ?

@ (—0.01,0.21)
(—0.15,—0.05)

(—0.19,—0.01)

(—0.21,0.01)
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(—0.24,0.04)



Question 12 [

A random sample of 240 adults over the age of 40 found that 144 would use an online dating service. Another random sample of 234 adults age 40 and under showed that 131 would use an online dating service. Assuming all
conditions are met, which of the following is the standard error for a 90 percent confidence interval to estimate the difference between the population proportions of adults within each age group who would use an online dating
service?
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Question 13 [

A wildlife biologist is doing research on chronic wasting disease and its impact on the deer populations in northern Colorado. To estimate the difference between the proportions of deer with chronic wasting disease in two different
regions, a random sample of 200 deer was obtained from one region and a random sample of 197 deer was obtained from the other region. The biologist checked for the following.

(200)(0.06) > 10
(200)(0.94) > 10
(197)(0.086) > 10
(197)(0.914) > 10

Which of the following conditions for inference was the biologist checking?

@ The population of deer within each region is approximately normal.
It is reasonable to generalize from the samples to the populations.
The samples are independent of each other.

The observations within each sample are close to independent.

QOO

The sampling distribution of the difference in sample proportions is approximately normal.



Question 14 [

Arecent increase in sales of microchips has forced a computer company to buy a new processing machine to help keep up with demand. The builders of the new machine claim that it produces fewer defective microchips than the
older machine. From a random sample of 90 microchips produced on the old machine, 5 were found to be defective. From a random sample of 83 microchips produced on the new machine, 3 were found to be defective. The quality
control manager wants to construct a confidence interval to estimate the difference between the proportion of defective microchips from the older machine and the proportion of defective microchips from the new machine.

Why is it not appropriate to calculate a two-sample z-interval for a difference in proportions?

@ The microchips were not randomly assigned to a machine.

There is no guarantee that microchips are approximately normally distributed.

The normality of the sampling distribution of the difference in sample proportions cannot be established.
Both sample proportions are less than 0.10.

The sample sizes are not the same.
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