
PRACTICE PROBLEMS
CHAPTER 9.1 - 9.3: Hypothesis Testing

Basic Statistics - ECOE 1302 - Prof. Dr. Samir Safi

MULTIPLE CHOICE.  Choose the one alternative that best completes the
statement or answers the question.

1) Determine whether the alternative hypothesis is left-tailed, right-tailed, or two-tailed.
H0:  = 11        H1:  > 11

A) two-tailed B) right-tailed C) left-tailed

1)

2) Determine whether the outcome is a Type I error, a Type II error, or a correct decision.
A test is made of H0:  = 18  versus H1:  18. The true value of  is 18 and

H0 is not rejected.
A) Correct decision B) Type II error C) Type I error

2)

3) A sample of 50 chewable vitamin tablets have a sample mean of 258 milligrams of vitamin
C. Nutritionists want to perform a hypothesis test to determine how strong the evidence
is that the mean mass of vitamin C per tablet exceeds 260 milligrams. State the
appropriate null and alternate hypotheses.

A) H0:  = 260, H1:  260 B) H0:  > 258, H1:  = 258
C) H0:  < 258, H1:  > 258 D) H0:  = 260, H1:  > 260

3)

4) A grocery store owner claims that the mean amount spent per checkout is more than $75.
A test is made of H0:  = 75 versus H1:  > 75. The null hypothesis is rejected. State the
appropriate conclusion.

A) There is not enough evidence to conclude that the mean checkout price is less than
or equal to $75.

B) The mean checkout amount is less than or equal to $75.
C) The mean checkout amount is greater than $75.
D) There is not enough evidence to conclude that the mean checkout price is greater

than $75.

4)

5) A garden supplier claims that its new variety of giant tomato produces fruit with an mean
weight of 44 ounces. A test is made of H0:  = 44 versus H1:  44. The null hypothesis
is not rejected. State the appropriate conclusion.

A) The mean weight is equal to 44 ounces.
B) The mean weight is not equal to 44 ounces.
C) There is not enough evidence to conclude that the mean weight differs from 44

ounces.
D) There is not enough evidence to conclude that the mean weight is 44 ounces.

5)
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6) A fleet of rental cars - all the same make, model, and year - has a mean fuel efficiency of
24.7 miles per gallon (mpg). A random sample of 54 cars are selected and the air filter of
each is replaced with a new one. Let  be the population mean fuel efficiency score that
would occur if every car's air filter were replaced. The air filter change is deemed
effective if  > 24.7 mpg. A test is made of H0:  = 24.7 versus H1:  > 24.7. Consider
these possible conclusions:

i). The air filter changes are effective.
ii). The air filter changes are not effective.
iii). The air filter changes might not be successful.

Which of the three conclusions is best if H0 is rejected?
A) iii B) i C) ii

6)

7) A fleet of rental cars - all the same make, model, and year - has a mean fuel efficiency of
25.6 miles per gallon (mpg). A random sample of 54 cars are selected and the air filter of
each is replaced with a new one. Let  be the population mean fuel efficiency score that
would occur if every car's air filter were replaced. The air filter change is deemed
effective if  > 25.6 mpg. A test is made of H0:  = 25.6 versus H1:  > 25.6.

Assume that the air filter changes are effective but the conclusion is reached that the
changes might not be effective. Which type of error, of any, has occurred?

A) Mechanical failure B) No error - correct decision
C) Type I D) Type II

7)

8) A test is made of H0:  = 63 versus H1:  > 63. A sample of size n = 68 is drawn, and

x = 62. The population standard deviation is  = 20. Compute the value of the test
statistic z.

A) -0.41 B) -1.84 C) -0.05 D) 0.34

8)

9) A test is made of H0:  = 69 versus H1:  69. A sample of size n = 72 is drawn, and

x = 70. The population standard deviation is  = 27. Compute the value of the test
statistic z.

A) 0.62 B) 0.04 C) 0.31 D) 1.63

9)

10) A test of H0:  = 55 versus H1:  < 55 is performed using a significance level of
 = 0.01. The value of the test statistic is z = -2.53. Is H0 rejected?
A) Yes
B) No
C) It cannot be determined.

10)
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11) A test of H0:  = 60 versus H1:  < 60 is performed using a significance level of
 = 0.05. The value of the test statistic is z = -1.84.

If the true value of  is 55 does the conclusion result in a Type I error, a Type II error, or
a correct decision?

A)  Type II error B) Type I error C) Correct decision

11)

12) A test of H0:  = 46 versus H1:  46 is performed using a significance level of
 = 0.05. The value of the test statistic is z = -2.02.

If the true value of  is 46, does the conclusion result in a Type I error, a Type II error,
or a correct decision?

A) Type I error B) Type II error C) Correct decision

12)

13) A test of H0:  = 70 versus H1:  70 is performed using a significance level of
 = 0.01.  The P-value is 0.164.  Is H0 rejected?
A) No
B) Yes
C) It cannot be determined.

13)

14) A test of H0:  = 55 versus H1:   55 is performed using a significance level of
 = 0.01. The P-value is 0.062.

If the true value of  is 60, does the conclusion result in a Type I error, a Type II error,
or a correct decision?

A) Type I error B) Type II error C) Correct decision

14)

15) A test of H0:  = 56 versus H1:  < 56 is performed using a significance level of
 = 0.05. The P-value is 0.174.

If the true value of  is 56, does the conclusion result in a Type I error, a Type II error,
or a correct decision?

A) Type II error B) Correct decision C) Type I error

15)

16) If P = 0.026, which of the following is the best conclusion?
A) The probability that H0 is false is 0.026.
B) If H0 is true, the probability of obtaining a test statistic as extreme as or more

extreme than the one actually observed is 0.026.
C) If H0 is false, the probability of obtaining a test statistic as extreme as or more

extreme than the one actually observed is 0.026.
D) The probability that H0 is true is 0.026.

16)
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17) The Golden Comet is a hybrid chicken that is prized for its high egg production rate and
gentle disposition. According to recent studies, the mean rate of egg production for
1-year-old Golden Comets is 5.7 eggs/week.

Sarah has 44 1-year-old hens that are fed exclusively on natural scratch feed: insects,
seeds, and plants that the hens obtain as they range freely around the farm. Her hens
exhibit a mean egg-laying rate of 6.0 eggs/day.

Sarah wants to determine whether the mean laying rate  for her hens is higher than the
mean rate for all Golden Comets. Assume the population standard deviation to be  = 1.3
eggs/day. Compute the value of the test statistic.

A) 0.23 B) 1.53 C) 0.94 D) 1.75

17)

18) At a water bottling facility, a technician is testing a bottle filling machine that is supposed
to deliver 500 milliliters of water. The technician dispenses 49 samples of water and
determines the volume of each sample. The 49 samples have a mean volume of x = 501.1
mL. The machine is out of calibration if the mean volume differs from 500 mL.

The technician wants to perform a hypothesis test to determine whether the machine is
out of calibration. State the appropriate null and alternate hypotheses.

A) H0:  501.1, H1:  = 501.1 B) H0:  = 500, H1:  500
C) H0:  = 501.1, H1:  > 501.1 D) H0:  = 500, H1:  < 500

18)

SHORT ANSWER.  Write the word or phrase that best completes each statement or
answers the question.

19) At a water bottling facility, a technician is testing a bottle filling machine that is
supposed to deliver 250 milliliters of water. The technician dispenses 35 samples
of water and determines the volume of each sample. The 35 samples have a mean
volume of x = 251.6 mL. The machine is out of calibration if the mean volume
differs from 250 mL.

The technician wants to perform a hypothesis test to determine whether the
machine is out of calibration. The standard deviation of the dispensed volume is
known to be  = 3.8.

i). State the appropriate null and alternate hypotheses.
ii). Compute the value of the test statistic.
iii). State a conclusion. Use the  = 0.05 level of significance.

19)
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MULTIPLE CHOICE.  Choose the one alternative that best completes the
statement or answers the question.

20) The following display from a TI-84 Plus calculator presents the results of a hypothesis
test.

 59
z = 1.61
p = 0.386072
x =57.39
n = 39

What are the null and alternate hypotheses?
A) H0:  57.39 H1:  = 57.39 B) H0:  = 59, H1:  59
C) H0:  = 59, H1:  = 57.39 D) H0:  59, H1:  = 59

20)

21) The following display from a TI-84 Plus calculator presents the results of a hypothesis
test.

 57
z = 2.033924
p = 0.041959
x = 59.14
n = 37

What is the P-value?
A) 57 B) 0.041959 C) 59.14 D) 2.033924

21)
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22) The following output from MINITAB presents the results of a hypothesis test.

Test of mu = 36 vs. not = 36
The assumed standard deviation 12.1

N Mean SE Mean 95% CI Z P
52 39.08 1.970028 (1.55816684, 9.280675) 1.835553 0.066424

What are the null and alternate hypotheses?
A) H0:  = 39.08, H1:  39.08 B) H0:  = 36, H1:  = 39.08
C) H0:  = 36, H1:  36 D) H0:  36, H1:  = 36

22)

23) The following output from MINITAB presents the results of a hypothesis test.

Test of mu = 35 vs. not = 35
The assumed standard deviation 10.1

N Mean SE Mean 95% CI Z P
64 38.15 0.218353 (4.34077885, 5.19672114) 2.495050 0.012594

What is the P-value?
A) 0.218353 B) 0.012594 C) 38.15 D) 2.495050

23)

24) A sample of 46 students enroll in a program that claims to improve scores on the
quantitative reasoning portion of the Graduate Record Examination (GRE). The
participants take a mock GRE test before the program begins and again at the end to
measure their improvement.

The mean number of points improved was x = 24. Assume the standard deviation is
 = 40 and let  be the population mean number of points improved. To determine

whether the program is effective, a test is made of the hypotheses H0:  = 0 versus
H1:  > 0.

Compute the value of the test statistic.
A) 0.60 B) 4.07 C) 0.0000 D) 25.74

24)
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25) A sample of 41 students enroll in a program that claims to improve scores on the
quantitative reasoning portion of the Graduate Record Examination (GRE). The
participants take a mock GRE test before the program begins and again at the end to
measure their improvement.

The mean number of points improved was x = 17. Assume the standard deviation is
 = 69 and let  be the population mean number of points improved. To determine

whether the program is effective, a test is made of the hypotheses H0:  = 0 versus
H1:  > 0.

Do you reject H0 at the  = 0.01 level?
A) Yes
B) No
C) There is not enough information to draw a conclusion.

25)

26) Use technology to find the P-value for the following values of the test statistic t, sample
size n, and alternate hypothesis H1.

t = 2.196, n = 4, H1:  > 0
A) 0.0578 B) 0.0930 C) 0.0465 D) 0.1156

26)

27) Find the critical values for the following values of the significance level , sample size n,
and alternate hypothesis H1.

 = 0.05, n = 11, H1:  0
A) -1.812, 1.812 B) -2.201, 2.201 C) -1.645, 1.645 D) -2.228, 2.228

27)

28) The mean annual tuition and fees for a sample of 15 private colleges was $35,500 with a
standard deviation of $6500. A dotplot shows that it is reasonable to assume that the
population is approximately normal. You wish to test whether the mean tuition and fees
for private colleges is different from $32,500.

State the null and alternate hypotheses.
A) H0:  = 32,500, H1:  32,500 B) H0:  32,500, H1:  = 32,500
C) H0:  = 35,500, H1:  35,500 D) H0:  = 32,500, H1:  = 35,500

28)
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29) The mean annual tuition and fees for a sample of 11 private colleges was $34,100 with a
standard deviation of $5400 A dotplot shows that it is reasonable to assume that the
population is approximately normal. You wish to test whether the mean tuition and fees
for private colleges is different from $35,700.

State a conclusion regarding H0. Use the  = 0.10 level of significance.
A) Reject H0. The mean annual tuition and fees appears to be different from $35,700.
B) There is not enough information to draw a conclusion.
C) Do not reject H0.

 
There is insufficient evidence to conclude that the mean annual tuition and fees is
different from $35,700.

29)

30) Historically, a certain region has experienced 68 thunder days annually. (A "thunder day"
is day on which at least one instance of thunder is audible to a normal human ear). Over
the past seven years, the mean number of thunder days is 58 with a standard deviation of
26. Can you conclude that the mean number of thunder days is less than 68? Use the
 = 0.10 level of significance.
A) Yes. The number of thunder days appears to be less than 68. 
B) No. There is insufficient evidence to conclude that the number of thunder days is less

than 68.
C) There is not enough information to draw a conclusion.

30)

31) The following display from a TI-84 Plus calculator presents the results of a hypothesis
test for a population mean .

 < 34
t = -3.514974
p = 0.000439
x = 33.68
Sx = 0.68733
n = 57

State the null and alternate hypotheses.
A) H0:  = 34, H1:  < 34 B) H0:  34, H1:  = 34
C) H0:  33.68, H1:  = 33.68 D) H0:  = 34, H1:  = 33.68

31)

8



32) The following display from a TI-84 Plus calculator presents the results of a hypothesis
test for a population mean .

 < 31
t = -2.182483
p = 0.016605
x = 30.84
Sx = 0.55832
n = 58

What is the value of s?
A) 0.55832 B) 0.016605 C) -2.182483 D) 30.84

32)

33) The following display from a TI-84 Plus calculator presents the results of a hypothesis
test for a population mean .

 < 50
t = -1.371790
p = 0.089195
x = 49.80
Sx = 0.89874
n = 38

Do you reject H0 at the  = 0.10 level of significance?
A) Yes B) No

33)
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