Plot
4 1903 2009
e | 11935 1915
3 1910 2011
! 2496 2463
5 2108 2180
6 1961 1925
7 2060 2122
8 1444 1482
9 1612 1542
: 10 1316 1443
2 11 1511 1535

¢ T9.1 An opinion poll asks a random sample of adults
whether they favor banning ownership of handguns
by private citizens. A commentator believes that
more than half of all adults favor such a ban. The
null and alternative hypotheses you would use to test

this claim are _
{a) Hu:ﬁ = 0.5; Ha;ﬁ > 0.5 ‘F‘\o( _? = ‘5
TN

Hn:p =0.5;H,:p > 05
(c) Ho:p =05 H;:p< 0.5
(d)y Hy:p =05 Hy:p # 0.5
(e) Hy:p > 0.5 H,:p= 0.5

T9.2 You are thinking of conducting a one-sample ? test

about a population mean p using a 0.05 significance
level, Which of the following statements is correct?

(a)\You should not carry out the test if the sample does
not have a Normal distribution.

l)]}hou can safelv carry out the test if there are no outhi-
ers, regardless of the sample size.

{¢)xYou can carry out the test if a graph of the data shows

no strong skewness, regardless of the sample size.

{d)yYou can carry out the test only if the population
standard deviation is known.

{e) YWou can safelv carry out the test if vour sample size Is

at Jeast 30

1 .Chapter 9 AP Statistics Practice Test _

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

- (a} Huw can rhe Randmu {ondmon be mmfm} in ﬂus
studv? :
(b} Assuming that the R.andmn cmsd:tmn ]m,s been mct
do these data provide comvincing ev idence that
- drying barley seeds in a kiln increases the vield ()i'
barley, on average? Justify your answer. :

T9.3 To determine the reliability of experts who interpret
lie detector tests in criminal investigations, a randomn
sample of 280 such cases was studied. The results were

Suspect’s True Status
Examiner’s Decision Innocent Guilty \
“Innocent” 131 15 |
“Guilty” i 9 125 /. -
TYy= =
4 244

1If the ]wpotheses ar Hy: ﬂuspect is innocent versus

H,: suspect is guilty, then we could estimate the
probability that experts who interpret lie detector.

tests will make a Type  erroras ~ few? tu r"._'i:‘“‘ " :ﬂ
it Y .
(a) 15/280. 15/140. () 15/146. W
(b) 9/280. (d) 9/140. Dhéy

0
T9.4 Asignificance test allows vou to reject a null hypoth-
esis Hy in favor of an alternative H, at the 5% signifi-

cance level. What can you say about qlgmf‘c ance at
the 1% level? ; '?
- e s Ao
(a) Hucan be rejected at the 1% significance level.
{(b) There is insufficient evidence to reject Hy, at the 1%
significance level.
{c) There is sufficient evidence to accept Hy at the 1%
stgnificance level.




TESTING A CLAIM

606  CHAPTER 9

— s

(d) H, can be rejected at the 1% significance level.

e}} The answer can't be determined from the informa-
tion given.

T9.5 A random sample of 100 likely voters in a small city
produced 59 voters in favor of Candidate A. The
observed value of the test statistic for testing the
null hypothesis Hy:p = 0.5 versus the alternative

L _ *{ ‘ The P-value of the test is approximately cqu‘.m"
ypothesis Hy:p > (.5 is g“} (a) 0.90. () 0.05. (e) 0.10.
_059-105 (b) 0.40. o 20.
= 0.59(0.41) T9.9 An SRS of 100 postal employees found that the
N 100 /7 average time these employees had worked at the
g ) T postal service was 7 years with standard devi 1ation
4}3) = 059-05 ) 5" 2 years. Do these data provide convincing evi-
‘ 0.5(0.5) t 3 fﬁ‘ dence that the mean time of employment y for
100 ~y” 71, the population of postal employees has changc(
o from the value of 7.5 that was true 20 years
i /  ago? To determine this, we test the hypotheses
¥ (L 5 Hp:p=7.5versus H,: u # 7.5 using a one-
r;} i :'. "’j,, ’5 " sample ¢t test. What conclusion should we draw at

T9.6 A researcher claims to have found a drug that causes
people to grow taller. The coach of the basketball
team at Brandon University has expressed interest
but demands evidence. Over 1000 Brandon students
volunteer to participate in an experiment to test this

new drug. Fifty of the volunteers are randomly se- - <D

lected, their heights are measured, and they are given
the drug. Two weeks later, their heights are measured
agalu The power of the test to detect an average &<
mcrease in llught of 1 inch could be increased by

using only volunteers from the basketball team in
the experiment.

0.0 instead of a = (.05,

- {).05 instead of o = 0.01.

using o

HS]Hg 83

) ?'ving the drug to 25 randomly selected students
nstead of 50.
(e}
19.7 AY5% confidence interval for a population mean g is
calculated 1o be (1.7, 3.3). Assume that the conditions
for pe rfnrmmﬂ inference are met. What conclusion
aw foratestof Hy:p = 2versus H,: o # 2 at
U /Iu(] based on the confidence interval?

1Sing a two-sided 1est instead of a one-sided test.

can we
the o

(aysyfNone, We canmot carry out the test without the

original data

fh}*iﬁfnnc We cannol draw a conclusion at the o =
.05 Tevel becanse this test carresponds to the 97.5%
comfidence interval

T f

-

7w

A

(e} 4 A\’oné' C onhdence mterva}s and sigmficanc,. e@

(d) We would reject Hy at level a = 0.05.
e} JWe would fail to reject Hy at level a = 0.05,

9.

\sj: sample of size 100 yields a test statistic of z = | 2g’

()

{bXThere is not convincing evidence that the

(c) There is convincing evidence that the mean time
- (d)aThere is convincing evidence that the mean time

(e)YWe cannot draw a conclusion at the 5% signifi-

19.10

(a)
(b)

TJ;

{e)

{ are unrelated procedures

}fﬁ atestof Hy:p = 0.4 against H,:p # 0.4, 2 Tandey, fos

the 5% significance level?

¥ 1 e n," p ity
.7 ! >y - ]‘J‘ P * |
o

There is convincing evidence that the mean time
working with the postal service has changed.

mean time working with the postal service has

changed.
working with the postal service is still 7.5 vears.
working with the postal service is now 7 years.

cance level. The sample size is too small.

Are TV commercials londer than their surround-
ing programs? To find out, researchers collected
data on 50 randomly selected commercials in a
given week. With the television’s volume at a fixed
setting, they measured the maximum loudness of
each commercial and the maximum loudness in
the first 30 seconds of regular programming that
followed. Assuming conditions for inference are
met, the most appropriate method for answering
the question of interest is

d nne-pmpm'tum = test.

a mu.;—pmpcmirm T interval.

a paired ¢ test.
4 patred ¢ interval.

None of these.



T‘} 1A mfmare company is trying to decide whether to
- produce an upgrade of one of its programs. Cus-
tomers would have to pay $100 for the upgrade.
For the upgrade to be profitable, the company

" needs to sell it to more than 20% of their custom-

and find that 16 would be willing to pay $100 for
the upgrade.

{a) Do the sample data give gnod evidence that more
than 20% of the company’s customers are willing to
purchase the upgrade? Carry out an appropriate test
at the a = 0.05 significance level.

(b} Which would be a more serious mistake in this

setting—a Type I error or a Type I error? Justify
your answer.

{c) Describe two ways to increase the power of the test
in part (a).

T9.12 “T can’t get through my day without coffee” is a
common statement from many students. Assumed
benefits include keeping students awake during
lectures and making them more alert for exams
and tests. Students in a statistics class designed an
experiment to measure memory retention with and
without drinking a cup of coffee one hour before
a test. This experiment took place on two different
days in the same week (Monday and Wednesday).
Ten students were used. Fach student received no
coffee or one cup of coffee one hour before the test
on a particular dav. The test consisted of a series of
words flashed on a screen, after which the student
had to write down as many of the words as possible.
On the other day, each student received a different
amount of coffee (none or ane cup).

ers. You contact a random sample of 60 customers

\P“ Stafuhcs Pmch@e f&'::sl'

St e bR i o S

Tt S a.-ww

_s,mm I! Fma Response bfmw all your wmk I rzdsze cieéirf} the methods you use because ycu mlf be grrzded ou
he wrr{ecz‘ness of your methods as well as on the accuracy r.md comp!eteness of your results and ex’pfdnairons

" {a) One of the rescarchers suggeated that all the -

T9.13

subjects in the experiment drink no coffee before
‘Monday’s test and one cup of coffee before Wednes-
day’s test. Explain to the researcher why this is a bad
idea and suggest a better method of dcmdmg W hen
‘each subject receives the two treatments.

The data from the experiment are provided in the
table below. Set up and carry out an appropriate test
to determine whether there is convineing evidence
that drinking coffee improves memory.

Student No cup One cup
1 24 25
2 30 31
3 22 23
4 24 24
5 26 27
6 23 25
7 26 28
8 20 20
9 27 27

10 28 30

A government report says that the average amount
of money spent per U.S. household per week on
food is about $158. A random sample of 50 house-
holds in a small city is selected, and their weekly
spending on food is recorded. The sample data
have a mean of $165 and a standard deviation of
$20. Is there convincing evidence that the mean
weekly spending on food in this city differs from the
national figure of 51587
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