AP PEACTICE CHITIZ

Healthy streams
Performing a significance
test about

- PROBLEM: The level of dissolved oxygen (DO) in a stream
or river is an important indicator of the water’s ability to
support aquatic life. A researcher measures the DO level at
15 randomly chosen locations along a stream. Here are the
results in milligrams per liter {mg/l):
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453 504 329 523 413 550 4.83 4.40
542 6.38 401 466 287 573 5.55

An average dissolved dxygen level below 5 mg/] puts aquatic [ife at risk,

_ (2) Do the data provide convincing evidence at thé = (.05 significance level that aquatic life in this
B . . . e
a7 stream is at risk?

————— . -
(b) Given your conclusion in part (a), which kind of mistake—a Type I error or a Type Il ezror—could you
have made? Explain what this mistake would mean in context. '
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TESTING A CLAIM
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How much juice? One company's bottles of grape-

- fruit juice are filled by a machine that is set to

M-D'- /] 14D dispense an average of 180 milliliters (ml) of liquid.

A quality-control inspector must check that the
LL . /l/:z_t [%ﬁmc}ﬁm is working properly. The inspector takes

2 random sample of 40 bottles and measures the

, volume of liquid in each bottle.
4. Attitudes The Survey of Study Habits and Attitudes

(SSHA) is a psychological test that measures students’ '
attifndes toward school and study habits. Scores range
from 0 to 200. Higher scores indicate better aitifudes and
study habits. The mean score for U.S. college students
is about 115. A teacher suspects that older studenis
have better attitudes toward school, on average. She

gives the SSHA to an SRS of 45 of the over 1000 stu-
dents at her college who are at least 30 years of age.

@ Cold cabin? During the winter months, the tem-
peratures at the Starneses’ Colorado cabin can
stay well below freezing (32°F or 0°C) for weeks at
a time. To prevent the pipes from freezing, Mrs.
Starnes sets the thermostat at 50°F. The manufac-
turer claims that the thermostat allows variation in

home temperature of o = 3°F. Mrs. Starnes suspects
that the manufacturer is oversta@
of the thermostat. —

. Ski jump When sld jumpers take off, the distance they
fly varies considerably depending on their speed, skill,
and wind conditions. Event organizers must position
the landing area to allow for differences in the distances

that the athletes fly. For a particular competition, the
organizers estimate that the variation in distance flown

by the athletes will be o = 10 meters. An experienced
jumper thinks that the organizers are underestimating
the variation. -

" In Exercises 7 and 8, explain what's wrong with the stated
" hybotheses. Then give correct kypotheses. |

7. Stating hypotheses : _
A change is made that should improve student safisfaction
=7 with the parking sitnation at a local high school. Before:
]_\ = ' the change, 37% of studersts approve of agking
0 ' that's provided. The mull hypothesis Hy: p >0.37 is
ested against the alternative H: (=037

A researcher suspects that the mean birth weights
of babies whose mothers did not see a doctor before
delivery is less than 3000.geams. The researcher states

the hypotheses as
Hyf % = 3000 grams
H,{ % < 3000 grams

8. Stating hypotheses
(a) A change is made that should improve student
satisfaction with the parking situation at your school.

pglE teachers inspect the homework assignments from a

)

Before the change, 37% of students approve of '
the parking that's provided. The null hypothesis
Hp: p = 0.37 is tested against the altemnative
H,:p>037.

(b) A researcher suspects that the mean birth weights
of babies whose mothers did not see a doctor before
delivery is less than 3000 grams. The researcher states
the hypotheses as

Hp: o= 3000 grams
H,: p= 2099 grams
9. No homework? Refer to Exercise 1. The math

o} random sample of 50 students at the school. Only
68% of the students completed their math home-
work. A significance test yields 2 P-value of 0.1265,

(a) Explain what it would mean for the null hypothesis to
be true in this setting. :
(b) Interpret the P-value.

10. Attitudes Refer to Exercise 4. In the study of older
students’ attitudes, the sample mean SSHA score was
125.7 and the sample standard deviation was 29.8.

A significance test yields a P-value of 0.0101.

(a) Explain what it would mean for the null hypothesis to
be true in this setting.

(b) Interpret the P-value.

How much juice? Refer to Exercise 3. The mean
amount of liquid in the bottles is 179.6 ml and the

- standard deviation is 1.3 ml. A significance test yieldsa
Povalue of 0.0589. Interpret the Pvalue.

12. Don’t argue Refer to Exercise 2. Yvonne finds that
96 of the 150 students (64%) say they rarely or never
argue with friends. A significance test yields 2 P-value
of 0.0291. Interpret the P-value.

Interpreting a P-value A student performs a test of
Hy: u = 100 versus Hy: p > 100 and gets a P-value
of 0.044. The student says, “There is a 0.044 prob-
ability of getting the sample result I did by chance
alone.” Explain why the student’s explanation is
wrong.

14. Interpreting a Pvalue A student performs a test of
Hy: p = 0.3 versus Hpz p < 0.3 and gets a Pvalue of
0.22. The student says, “This means there is abouta
22% chance that the null hypothesis is true.” Explain
why the student’s explanation is wrong.

15. No homework Refer to Exercises 1 and 9. What
] 555 conclusion would you make at the & = 0.05 level?
16. Attitudes Refer to Fxercises 4 and 10. What conclusion ..
would you make at the o = 0.05 level?
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