
HOMEWORK #5
CHAPTER 11: Two-Sample Hypothesis Tests

CHAPTER 12: Tests with Qualitative Data
Basic Statistics - ECOE 1302 - Prof. Dr. Samir Safi

Name:___________________________ ID:_______________
MULTIPLE CHOICE.  (20 Points) Choose the one alternative that best completes the statement or answers the question.

1) A test was made of H0: 1 = 2 versus H1: 1 < 2. The sample means were x1 = 7 and

x2 = 13, the sample standard deviations were s1 = 7 and s2 = 5, and the sample sizes were
n1 = 18 and n2 = 16.

Compute the value of the test statistic.
A) -0.697 B) -2.899 C) -7.164 D) -4.067

1)

2) An automobile manufacturer wishes to test that claim that synthetic motor oil can
improve gas mileage (in miles per gallon, or mpg). The table below shows the gas
mileages, in mpg, of six cars that used synthetic motor oil. The table also shows the gas
mileages in mpg of six cars that were using conventional motor oil (the controls).

Synthetic: 27 27 26 27 27 29
Control: 25 25 25 26 27 25

Can you conclude that the mean gas mileage for cars using synthetic motor oil is more
than
the mean for the controls? Use the  = 0.05 level of significance.

A) No B) Yes

2)

1



3) In an agricultural experiment, the effects of two fertilizers on the production of oranges
were measured. Fourteen randomly selected plots of land were treated with fertilizer A,
and 10 randomly selected plots were treated with fertilizer B. The The number of pounds
of harvested fruit was measured from each plot. Following are the results.

Fertilizer A
448 478 482 442 455 480 457
506 470 444 466 427 461 431

Fertilizer B
436 478 453 489 400
444 495 438 481 501

Assume that the populations are approximately normal. Can you conclude that there is a
difference in the mean yields for the two types of fertilizer? Use the  = 0.01 level of
significance.

A) Yes B) No

3)

4) Following is a sample of five matched pairs.

Sample 1 18 26 20 20 20
Sample 2 17 20 18 19 18

Let 1 and 2 represent the population means and let d = 1 - 2. A test will be made of
the hypotheses H0: d = 0 versus H1: d > 0. Can you reject H0 at the  = 0.05 level of
significance?

A) Yes B) No

4)

5) In an experiment to determine whether there is a systematic difference between the
weights obtained with two different mass balances, six specimens were weighed, in
grams, on each balance. The following data were obtained:

Specimen A B
1 14.86 14.83
2 9.44 9.41
3 11.99 11.99
4 9.27 9.26
5 6.13 6.13
6 13.78 13.76

Compute the test statistic.
A) 2.666 B) 0.313 C) 2.433 D) 1.083

5)
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6) The football coach at State University wishes to determine if there is a decrease in
offensive production between the first half and the second half of his team's recent games.
The table below shows the first-half and second-half offensive production (measured in
total yards gained per half) for the past six games.

Game
1 2 3 4 5 6

First half yards 142 143 85 84 138 71
Second half yards 134 116 66 84 122 65

Compute the test statistic.
A) 1.288 B) 2.881 C) 3.165 D) 9.895

6)

7) Find the area to the right of 22.307 under the chi-square distribution with 15 degrees of
freedom.

A) 0.9 B) 0.1 C) 0.15 D) 0.05

7)

8) Following is a set of observed and expected frequencies:

Observed  5   18   26   23   16
Expected  10   15   30   15   10

Test the hypothesis that the distribution of the observed frequencies is as given by the
expected frequencies. Use the  = 0.05 level of significance.

A) Do not reject H0. B) Reject H0.

8)

9) A biology professor claims that, on the average, 15% of her students get a grade of A,
30% get a B, 40% get a C, 10% get a D, and 5% get an F. The grades of a random
sample of 118 students were recorded. The following table presents the results.

Grade   1  2  3  4  5
Observed  3   35   56   13   11

What is the value of 2?
A) 9.488 B) 18.384 C) 19.579 D) 11.143

9)
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10) Following are observed frequencies. The null hypothesis is H0: p1 = 0.45, p2 = 0.25, 
p3 = 0.2, p4 = 0.05, p5 = 0.05.

Category   1  2  3  4  5
Observed  59   32   12   22   23

Compute the value of 2.
A) 73.700 B) 9.488 C) 11.070 D) 76.082

10)

SHORT ANSWER.  (40 Points) Write the word or phrase that best completes each statement or answers the question.

11) Following are observed frequencies. The null hypothesis is H0: p1 = 0.35, 
p2 = 0.25, p3 = 0.2, p4 = 0.05, p5 = 0.15.

Category   1  2  3  4  5
Observed  38   31   24   23   4

i). Compute the expected frequencies.
ii). Compute the value of 2.
iii). How many degrees of freedom are there?
iv). Test the hypothesis that the distribution of the observed frequencies is as
given by the null hypothesis. Use the  = 0.05 level of significance.

11)
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12) A biology professor claims that, on the average, 15% of her students get a grade
of A, 30% get a B, 35% get a C, 10% get a D, and 10% get an F. The grades of a
random sample of 84 students were recorded. The following table presents the
results.

Grade   1  2  3  4  5
Observed  8   32   33   7   4

i). Compute the expected frequencies.
ii). What is the value of 2?
iii). How many degrees of freedom are there?
iv). Test the hypothesis that the grades follow the distribution claimed by the
professor. Use the  = 0.01 level of significance.

12)
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13) The number of visits to a certain web site were counted each day of a particular
week. The results are given in the following table.

Day   Number of Visits
Sunday 132
Monday 120
Tuesday 120

  Wednesday 123
Thursday 125

Friday 145
Saturday 159

Test the hypothesis that the web site visits are equally likely to occur on any day
of the week. Use the  = 0.05 level of significance.

13)
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14) For the given table of observed frequencies:

1 2 3
A  60   56   48
B  89   82   94
C  50   98   92

i). Compute the row totals, the column totals, and the grand total.
ii). Construct the corresponding table of expected values.
iii). Compute the value of the chi-square test statistic.
iv). Perform a test for independence, using the  = 0.01 level of significance.

14)
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15) A sample of 178 university students who recently moved off-campus were polled
to see whether they agree that off-campus living is preferable to on-campus living.
In addition, each was asked how many people live in their current off-campus
residence. The results are summarized in the following contingency table.

1 2 3
Agree   36   41   26
No Opinion  7   7   30
Disagree   2   10   19

i). Compute the row totals, the column totals, and the grand total.
ii). Construct the corresponding table of expected values.
iii). Compute the value of the chi-square test statistic.
iv). Perform a test for independence, using the  = 0.01 level of significance.
What do you conclude?

15)
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16) The following table presents the numbers of cucumber seeds, by brand, that
germinated or failed to germinate 14 days after planting.

Brand A  Brand B  Brand C  Brand D
Germinated 38 41 36 33

   Failed to Germinate 4 3 4 18

Can you conclude that the the germination rate is related to the brand of seed?
Use the  = 0.01 level of significance.

16)
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17) Are low-fat diets or low-carb diets more effective for weight loss? A sample of 80
subjects went on a low-carbohydrate diet for six months. At the end of that time,
the sample mean weight loss was 11.5 pounds with a sample standard deviation of
7.17 pounds. A second sample of 75 subjects went on a low-fat diet. Their sample
mean weight loss was 17.9 with a standard deviation of 6.75. Can you conclude
that the mean weight loss differed between the two diets? Use the  = 0.05 level.

i). State the appropriate null and alternate hypotheses.
ii). Compute the test statistic.
iii). How many degrees of freedom are there, using the simple method?
iv). Do you reject H0? State a conclusion.

17)
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18) In an experiment to determine whether there is a systematic difference between
the weights obtained with two different mass balances, six specimens were
weighed, in grams, on each balance. The following data were obtained:

Specimen A B
1 6.40 6.40
2 7.92 7.92
3 8.35 8.35
4 6.03 6.00
5 9.31 9.30
6 5.80 5.81

Can you conclude that the mean weight differs between the two balances?
i). State the null and alternative hypotheses.
ii). Compute the test statistic.
iii). State a conclusion using the  = 0.02 level of significance.

18)
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