Chapter 11 AP® Statistics Practice Test

Section I: Multiple Choice Select the best answer for each question.

1T A chissquare test is used to test whether a 0 to 9 spinner
is “fair” (that is, the outcomes are all equally likely).
The spinner is spun 100 times, and the results are
recorded. The degrees of freedom for the test will be

(b) 9. (¢) 10. (d) 99. (e) None ofthese.

[xercises T11.2 and T11.3 refer to the following setting. Re-
cent revenue shortfalls in a midwestern state led to a reduc-
tion in the state budget for higher education. To offset the
reduction, the largest state university proposed a 25% tuition
increase. It was determined that such an increase was need-
ed simply to compensate for the lost support from the state.
Separate random samples of 50 freshmen, 50 sophomores,
50 juniors, and 50 seniors from the university were asked
whether they were strongly opposed to the increase, given
that it was the minimum increase necessary to maintain the
university’s budget at current levels. Here are the results.

(a) 8.

Year
Strongly
Opposed? Freshman Sophomore Junior Senior
Yes 39 36 29 18
No 11 14 21 32

T11.2 Which hypotheses would be appropriate for per-
forming a chi-square test?

(a) The null hypothesis is that the closer students get to
graduation, the less likely they are to be opposed to
tuition increases. The alternative is that how close
students are to graduation makes no difference in
their opinion.

(b) The null hypothesis is that the mean number of stu-
dents who are strongly opposed is the same for each
of the 4 years. The alternative is that the mean is dif-
ferent for at least 2 of the 4 years.

(¢) The null hypothesis is that the distribution of student
opinion about the proposed tuition increase is the
same for each of the 4 years at this university. The
alternative is that the distribution is different for at
least 2 of the 4 years.

(d) The null hypothesis is that year in school and student
opinion about the tuition increase in the sample are
independent. The alternative is that these variables
are dependent.

(e) The null hypothesis is that there is an association be-
tween year in school and opinion about the tuition
increase at this university. The alternative hypothesis
is that these variables are not associated.

T11.3 The conditions for carrying out the chi-square test
in exercise T11.2 are

I. Independent random samples from the populations
of interest.

II. All expected counts are at least 5.
II1. Tlle population sizes are at least 10 times the sample
sizes.
Which of the conditions is (are) satisfied in this case?
(c) Tand IT only (e) LI and I1]
(d) IT and IIT only

(a) Lonly
(b) 1I only

Exercises T11.4 to T11.6 refer to the following setting. A ran-
dom sample of traffic tickets given to motorists in a large city
is examined. The tickets are classified according to the race of
the driver. The results are summarized in the following table.

Race: White Black Hispanic ~ Other
Number of tickets: 69 52 18 9

The proportion of this city’s population in each of the racial
categories listed above is as follows:

Race: White Black Hispanic Other
Proportion: 0.55 0.30 0.08 0.07

We wish to test Hy: The racial distribution of traffic tickets in the

city is the same as the racial distribution of the city’s population.

T11.4 Assuming Hy is true, the expected number of His-
panic drivers who would receive a ticket is

@ 8. (b) 1036. (¢) 11. (d) 11.84 (¢) 12

T11.5 We compute the value of the X statistic to be 6.58.
Assuming that the conditions for inference are met,
the P-value of our test is

(a) greater than 0.20. (d) between 0.01 and 0.05.
(b) between 0.10 and 0.20. (e) less than 0.01.
(c) between 0.05 and 0.10. '

T11.6 The category that contributes the largest compo-
nent to the x? statistic is
(a) White. (c) Hispanic.
(b) Black. (d) Other.
(e) The answer cannot be determined because this is
only a sample.

Exercises T11.7 to T11.10 refer to the following setting. All current
carrying wires produce electromagnetic (EM) radiation, includ-
ing the electrical wiring running into, through, and out of our
homes. High-frequency EM radiation is thought to be a cause
of cancer. The lower frequencies associated with household cur-
rent are generally assumed to be harmless. To investigate the
relationship between current configuration and type of cancet
researchers visited the addresses of a random sample of children-
who had died of some form of cancer (leukemnia, lymphoma, 0T
some other type) and classified the wiring configuration Outs"{:
the dwelling as either a high-current configuration (HCC) or:
low-current configuration (LCC). Here are the data:
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Two more problems:

36. Going Nuts The UR Nuts Company sells Deluxe
and Premium nut mixes, both of which contain only
cashews, brazil nuts, almonds, and peanuts. The
Premium nuts are much more expensive than the
Deluxe nuts. A consumer group suspects that the two
nut mixes are really the same. To find out, the group
took separate random samples of 20 pounds of each
nut mix and recorded the weights of each type of nut
in the sample. Here are the data:'®

Type of mix
Type of nut Premium Deluxe
Cashew 6 1b 51b
Brazil nut 31b 4 1o
- Almond 51b 61b
et 6 b 51

in why we can’t use a chi-square test to determine
ther these two distributions differ significantly.

Canada has 1111iv;31-5:1‘1.h‘eaml ‘UEF(S IANDING

rate treatment tg L pud “;;ll‘cl‘re. The United States does not but often offers more elabo-

attacks? Retatemys o ool )ar; 1ch'Cess. How do the two systems compare in treating heart

Hentss O R qred Vias t]( ra’nc_lom ’samples of US. and Canadian heart attack pa-
1€ patients” own assessment of their quality of life relative to

what it had been befor
efore :
7l the heart attack. Here are the data for the patients who survived

Quality of life Canada United States
Much better 75 541
Somewhat better 71 498
About the same 96 779
Somewhat worse 50 282
Much worse 19 65
Total 311 2165

an appropriate graph to compare the distributions of opinion about

1. Construct : :
attack patients in Canada and the United States.

quality of life among heart

2. Is there a significant diffe!
ratings? Carry outan appropria

fference between the two distributions of quality-of-life
te test at the aw = 0.01 level.




