
HOMEWORK #4
CHAPTER 9: Hypothesis Testing

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

Name:___________________________ ID:_______________
MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) Determine whether the outcome is a Type I error, a Type II error, or a correct decision.
A test is made of H0:  = 7  versus H1:  7. The true value of  is 5 and H0 is

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

1)

2) A new organic pest control formula is being tested on potato plants to see whether it can
reduce the level of potato beetle infestation. The mean number of beetles per untreated
plant is 5. It is hoped that the new formula may reduce this infestation rate. State the
appropriate null and alternate hypotheses.

A) H0:  < 5, H1:  = 5 B) H0:  = 5, H1:  < 5
C) H0:  < 5, H1:  > 5 D) H0:  = 5, H1:  5

2)

3) A sample of 75 chewable vitamin tablets have a sample mean of 251 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 differs from 256 milligrams. State the
appropriate null and alternate hypotheses.

A) H0:  = 256, H1:  256 B) H0:  = 251, H1:  251
C) H0:  256, H1:  = 256 D) H0:  251, H1:  = 251

3)

4) A garden supplier claims that its new variety of giant tomato produces fruit with an mean
weight of 45 ounces. A test is made of H0:  = 45 versus H1:  45. The null hypothesis
is rejected. State the appropriate conclusion.

A) There is not enough evidence to conclude that the mean weight is 45 ounces.
B) There is not enough evidence to conclude that the mean weight differs from 45

ounces.
C) The mean weight is not equal to 45 ounces.
D) The mean weight is equal to 45 ounces.

4)
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5) A grocery store owner claims that the mean amount spent per checkout is more than $77.
A test is made of H0:  = 77 versus H1:  > 77. The null hypothesis is not rejected. State
the appropriate conclusion.

A) There is not enough evidence to conclude that the mean checkout price is less than
or equal to $77.

B) The mean checkout amount is less than or equal to $77.
C) The mean checkout amount is greater than $77.
D) There is not enough evidence to conclude that the mean checkout price is greater

than $77.

5)

6) 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 5.9 eggs/week.

Sarah has 43 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 6.8 eggs/day.

Sarah wants to determine whether the mean laying rate  for her hens is higher than the
mean rate for all Golden Comets. State the appropriate null and alternate hypotheses.

A) H0:  < 6.8, H1:  = 6.8 B) H0:  > 5.9, H1:  = 5.9
C) H0:  = 5.9, H1:  > 5.9 D) H0:  = 6.8, H1:  6.8

6)

7) 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 50 samples of water and
determines the volume of each sample. The 50 samples have a mean volume of
x = 252.1 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

 = 6.4. Compute the value of the test statistic.
A) 5.87 B) 0.30 C) 2.32 D) 0.33

7)
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8) Mercury is a heavy metal that can cause severe health problems in even small
concentrations. Fish and shellfish efficiently concentrate mercury into their flesh, so it is
important to monitor seafood for its mercury content.

An extensive study conducted in 1980 concluded that the mean mercury level in oysters
from the White Bear estuary was 0.020 parts per million (ppm) with a standard deviation

 = 0.036 ppm. In 2012, a sample of 44 oysters from the same estuary exhibited a mean
mercury concentration of 0.017 ppm.

Can you conclude that the 2012 mercury concentration is lower than in 1980? Use the
 = 0.05 level of significance.
A) Yes.  The mercury concentration appears to be lower in 2012. 
B) No.  There is insufficient evidence to conclude that the mercury concentration

has decreased from 1980 to 2012.
C) There is not enough information to reach a conclusion.

8)

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

 37
z = 1.947543
p = 0.051470
x = 38.80
n = 45

What is the value of the test statistic?
A) 1.947543 B) 37 C) 0.051470 D) 38.80

9)

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

Test of mu = 42 vs. not = 42
The assumed standard deviation 13.0

N Mean SE Mean 95% CI Z P
36 39.20 -1.443458 (9.36251167, 3.704155) -1.292308 0.196251

What is the value of the test statistic?
A) 0.196251 B) -1.443458 C) -1.292308 D) 39.20

10)
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11) The following output from MINITAB presents the results of a hypothesis test.

Test of mu = 54 vs. not = 54
The assumed standard deviation 7.0

N Mean SE Mean 95% CI Z P
59 57.64 2.452752 (52.8326067, 62.4473933) 3.994196 0.000065

Do you reject H0 at the  = 0.05 level?
A) Yes
B) No
C) There is not enough information to draw a conclusion.

11)

12) A sample of 40 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
 = 65 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 P-value.
A) 0.0123 B) 0.0246 C) 0.0491 D) 1.6541

12)

13) A test is made of H0:  = 44 versus H1:  > 44. A sample of size n = 66 is drawn, and

x = 48. The population standard deviation is  = 25. Compute the value of the test
statistic z and determine if H0 is rejected at the  = 0.01 level.

A) 1.30, H0 rejected B) 0.16, H0 rejected
C) 1.30, H0 not rejected D) 0.16, H0 not rejected

13)

14) A test is made of H0:  = 60 versus H1:  60. A sample of size n = 76 is drawn, and

x = 66. The population standard deviation is  = 22. Compute the value of the test
statistic z and determine if H0 is rejected at the  = 0.01 level.

A) 0.27, H0 not rejected B) 2.38, H0 not rejected
C) 2.38, H0 rejected D) 0.27, H0 rejected

14)
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15) A test of H0:  = 44 versus H1:  < 44 is performed using a significance level of
 = 0.01. The value of the test statistic is z = -2.19.

If the true value of  is 44, 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

15)

16) A test of H0:  = 42 versus H1:  42 is performed using a significance level of
 = 0.01. The value of the test statistic is z = -2.71. Is H0 rejected?
A) It cannot be determined.
B) Yes
C) No

16)

17) 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 = -1.85.

If the true value of  is 62, 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

17)

18) A test of H0:  = 41 versus H1:  41 is performed using a significance level of
 = 0.05. The P-value is 0.028.

If the true value of  is 41, does the conclusion result in a Type I error, a Type II error,
or a correct decision?

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

18)

19) A test of H0:  = 51 versus H1:  < 51 is performed using a significance level of
 = 0.01. The P-value is 0.009. Is H0 rejected?
A) Yes
B) No
C) It cannot be determined.

19)

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

t = 2.357, n = 9, H1:  0
A) 0.0462 B) 0.0214 C) 0.0428 D) 0.0231

20)
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21) Find the critical value for the following values of the significance level , sample size n,
and alternate hypothesis H1.

 = 0.01, n = 6, H1:  < 0
A) -3.365 B) -3.143 C) -2.326 D) -4.032

21)

22) The mean annual tuition and fees for a sample of 9 private colleges was $30,100 with a
standard deviation of $5500. 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 $33,000.

Compute the value of the test statistic and state the number of degrees of freedom.
A) -0.527; 9 degrees of freedom B) -0.527; 8 degrees of freedom
C) -1.582; 8 degrees of freedom D) -1.582; 9 degrees of freedom

22)

23) A machine that fills beverage cans is supposed to put 16 ounces of beverage in each can.
Following are the amounts measured in a simple random sample of eight cans.

16.04 15.96 15.84 16.08
15.79 15.90 15.89 15.70

Assume that the sample is approximately normal. Can you conclude that the mean
volume differs from 16 ounces? Use the  = 0.01 level of significance.

A) No. There is insufficient evidence to conclude that the mean fill volume differs from
16 ounces.

B) Yes. The mean fill volume appears to differ from 16 ounces. 
C) There is not enough information to draw a conclusion.

23)

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

 < 40
t = -0.283139
p = 0.389120
x = 39.92
Sx = 2.01779
n = 51

What is the value of x ?
A) 40 B) 39.92 C) -0.283139 D) 0.389120

24)
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25) The following display from a TI-84 Plus calculator presents the results of a hypothesis
test for a population mean .

 < 33
t = -1.505947
p = 0.069186
x = 32.60
Sx = 1.89686
n = 51

How many degrees of freedom are there?
A) 50 B) 33 C) 52 D) 51

25)

26) A test of H0:  = 43 versus H1:  < 43 is performed using a significance level of
 = 0.05. The P-value is 0.194.

If the true value of  is 40, 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

26)

27) The following output from MINITAB presents the results of a hypothesis test for a
population mean .

Test of mu = 45 vs. not = 45

N Mean StDev SE Mean 95% CI T P
54 42.10 16.331795 2.222476 (37.642247, 46.557753) -1.304851 0.197581

What are the null and alternate hypotheses?
A) H0:  45, H1:  = 45 B) H0:  = 45, H1:  45
C) H0:  = 45, H1:  = 42.10 D) H0:  = 42.10, H1:  42.10

27)
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SHORT ANSWER.  Write the word or phrase that best completes each statement or answers the question.

28) A sample of 37 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 wa x = 19. Assume the standard deviation
is  = 58 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.

i). Compute the value of the test statistic.
ii). Compute the P-value.
iii). Do you reject H0 at the  = 0.05 level?

28)

29) 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 5.9 eggs/week.

Sarah has 40 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 6.2 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  = 1.2 eggs/day.

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.

29)

30) The mean annual tuition and fees for a sample of 12 private colleges was $39,200
with a standard deviation of $4300. 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 $35,500.

i). State the null and alternate hypotheses.
ii). Compute the value of the test statistic and state the number of degrees of
freedom.
iii). State a conclusion regarding H0. Use the  = 0.05 level of significance.

30)
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