
Practice Test 3             Math 215                Jones                              Name___________________________________

You may work with classmates and get help at the Math Lab on this practice test.
Use the given degree of confidence and sample data to construct a confidence interval for the population proportion p.

1) Of 367 randomly selected medical students, 30 said that they planned to work in a rural community. Find a 90%
confidence interval for the true proportion of all medical students who plan to work in a rural community.
d) (2 Points) What is the critical value needed to calculate a 90% confidnece interval?___________

e) (2 Points) What is the point estimate for the population proportion?______________
f) (2 Points)  Show the formula and the values used to calculate the margin of error

E=____________

g) (2 Points) Find a 90 percent confidence interval for the proportion of doctors who plan to work in rural
communities..___________________
h) (4 Points) State the meaning of this confidence interval.

Provide an appropriate response.
2) Apply the Central Limit Theorem. Samples of size n = 800 are randomly selected from the population of

numbers {1,2,3,4,5,6,7,8,9} produced by a random-number generator.
a) The proportion of values that are multiples of 3 is found for each sample. a) What type of distribution
is the distribution of the sample proportions? b) What is it's mean? c) What is it's standard deviation?

b) If the mean of the 800 values is found for each of the samples what type of distribution is the distribution of
sample mean? What is the mean and what is the standard deviation of the distribution of sample means?
(please use correct notation.)

Solve the problem.
3) A newspaper article about the results of a poll states: "In theory, the results of such a poll, in 99 cases out of 100

should differ by no more than 5 percentage points in either direction from what would have been obtained by
interviewing all voters in the United States." Find the sample size suggested by this statement.
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Provide an appropriate response.
4) Tell whether the following statistic is a biased or unbiased estimator of a population parameter:

Sample proportion used to estimate a population proportion.

Use the given data to find the minimum sample size required to estimate the population proportion.

5) Margin of error: 0.044; confidence level: 95%; p
^
 and q

^
 unknown

6) Margin of error: 0.005; confidence level: 99%; from a prior study, p
^
 is estimated by 0.166.

7) (5 points)  Margin of error: 0.008; confidence level: 99%; from a prior study, p
^
 is estimated by 0.139.

b) Does the size of the population effect the size of the sample needed to make this confidence interval?

8) a) (2 Points)   Define confidence interval.

b) (2 Points)   Define margin of error.

b) (2 Points)  Suppose a confidence interval is 0.12< p < 0.20. Find the sample proportion p
^
 and the error

estimate E.

Use the given degree of confidence and sample data to construct a confidence interval for the population mean [].
9) A laboratory tested 80 chicken eggs and found that the mean amount of cholesterol was 213 milligrams with

s = 12.8 milligrams. Construct a 95 percent confidence interval for the true mean cholesterol content, μ, of all
such eggs.

Provide an appropriate response.
10) What assumption about the parent population is needed to use the t distribution to compute the margin of error

when n<30 ?
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Solve the problem.
11) The sample data below consists of the heights of 30 randomly selected adults.

You wish to use the data to obtain a confidence interval estimate of the population mean.
a) Does the data set include any outliers?

b) How could you handle the outlier in this case?  Explain your answer.

d) Calculate the confidence interval with and without the outlier.

e) Are confidence interval limits sensitive to outliers?

60.1 66.9 70.4 73.2 65.2 64.1
68.5 69.2 64.0 62.4 66.9 71.2
682 61.4 65.7 72.5 74.0 70.0
65.8 69.3 60.4 72.4 58.1 68.3
60.5 66.4 60.5 71.3 67.8 73.2

Use the degree of confidence and sample data to construct a confidence interval for the population proportion p.
12) When 306 college students are randomly selected and surveyed, it is found that 115 own a car. Find the point

estimate for the proportion of college students who own a car, and find a 99% confidence interval for the true
proportion of all college students who own a car.
What is the point estimate of the population proportion?________
What is the critical value?________
What is the margin of error?  E=________
Explain the meaning of the confidence interval.

Find the minimum sample size you should use to assure that your estimate, p
^
, will be within the required margin of error

around the population p.
13) A political action committee is interested in finding out what kind of popular support they might expect on an

environmental initiative. Similar issues have gotten 91% support. The committee will set up a polling program
to assure 95% confidence that the margin of error is less than 0.07. How large a sample should be collected?
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14) (21 Points)  A machine in a saw mill cuts pieces of lumber to an average width of μ = 4 inches with a standard
deviation σ = .05 inches
a) (3 Points) Graph the distribution with both an x-axes and a z-axes.  Show mean and standard deviation.
Calculate the z-score of a 4.08 width for a piece of lumber and label on your graph.

b) (3 Points) What is the probability that width is at least 4.08  for a piece of lumber? Show all work. Use proper
probability notation, calculator inputs and shade region with equal area on the graph above.

c) (3 Points) What width separates the widest 10% of cuts? Show on a new graph.

d) (3 Points) On a given day the insprector samples 16 boards, and finds the sample mean. Find the mean μx

and standard deviation σx  of the population of sample means for samples of size n = 16.

e) (3 Points) Find the z-score of a sample mean that is at least  x =4.08 inches in the distribution of sample
means.

f) (6 Points) For a sample of size 16, what is the probability that the mean at least  x =4.08 inches in the
distribution of sample means? Graph the distribution of sample means when the sample size is 16 with both an
x-axes and a z-axes.  Does the data indicate that the machine is working properly.
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Use the given degree of confidence and sample data to construct a confidence interval for the population mean μ. Assume
that the population has a normal distribution.

15) The principal randomly selected six students to take an aptitude test. Their scores were:
76.5 85.2 77.9 83.6 71.9 88.6

Determine a 90% confidence interval for the mean score for all students.
a) ) What point estimate of the population mean does this sample give?_________________
b)  What is the margin of error? (Show work.  Include critical value.)

c) Find the confidence interval.

d) Interpret the meaning of this confidence interval.

e) Is the principal reasonable confident that the average
of his students scores is higher than the national average of 70.

Identify the null hypothesis, alternative hypothesis. Find and graph the point estimate for the population Proportion and
test statistic. Find the P-value.  State your conclusion about the null hypothesis, and final conclusion that addresses the
original claim.

16) In a random sample of 100 people in Santa Rosa, 45% said they would vote for the incumbent president.
According to a polititian, 53% of Santa Rosans would vote for the incumbent president.
Use the above sample to test the claim that the actual percentage is 53%. Use a 0.10 significance level.
(3 Points)  State claim, null and alternate hypothesis.
(3 Points)  Find the critical value and graph and shade the critical region.
(3 Points)  Find the point estimate of the population proportion and it's test statistic.
(3 points) Label these values on your graph.
(5 Points)  Clearly state your initial conclusion and your final conclusion so that it is understandable without
knowing statistics.
(5 Points)  Find and explain the meaning of the P-value.  Shade a graph showing the area equal to the p-value.
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Interpret the confidence interval.
17) A random sample of clients at a weight loss center were given a dietary supplement to see if it would promote

weight loss.  The center reported that the 100 clients lost an average of 43 pounds, and that a 95% confidence
interval for the mean weight loss this supplement produced has a margin of error of ±9 pounds.

Provide an appropriate response.
18)   (4 Points)  A survey investigation whether the proportion of employees who commute by car to work is higher

than it was five years ago finds a P-value of 0.011. Is it reasonable to conclude that more employees are
commuting by car?  Explain the meaning of this P-value.

19)   (4  Points)  Hannah selected a simple random sample of all adults in her town and, based on this sample,
constructed a confidence interval for the mean salary of all adults in the town. However, the distribution of
salaries in the town is not exactly normal. Will the confidence interval still give a good estimate of the mean
salary?

Provide the appropriate answer.
20)   (4  Points)  An entomologist writes an article in a scientific journal which claims that fewer than 19% of male

fireflies are unable to produce light due to a genetic mutation. Identify the Type I error in this context.

Test the given claim by using the P-value method of testing  hypothesis. Assume that the sample is a simple random
sample selected from a normally distributed population. Include the hypothesis, the test statistic, the p-value, and your
conclusion.

21) Test the claim that for the adult population of one town, the mean annual salary is less than μ = $30,000.
Sample data are summarized as n = 17, x = $22,298, and s = $14,200. Use a significance level of α = 0.05.
a) State the claim, null and alternate hypothesis.
b) Graph and shade the critical region. Find the critical value, point estimate of the population mean, and test statistic.
Label these values and areas on your graph above.
c) Explain the meaning of the P-value.  Shade a graph showing the area equal to the p-value.
d) Clearly state your initial and final conclusion.
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