
written in the test book. Do not spend too much time on any one problem.

data for several variables from each of the sampled bottles.

(D) The number of properly filled bottles of juice at a randomly selected time
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Based on the boxplot, which of the following can be concluded?
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a specific city in the country, wanted to know whether the residents in his city regularly recycle more than the

(A) The distribution of the population of all residents who regularly recycle is approximately normal.

mean and standard deviation of the sample.

Assuming the conditions for inference are met, which of the following is the most appropriate method to use
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Which of the following best describes the fan's sampling plan?

(B) Stratified random sample, with teams as strata
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8. In an experiment, Jaden, a statistics student, wants to investigate whether listening to music while playing a

and are willing to participate in the experiment. He allows the players to decide whether they will play a chess

Which of the following statements best describes why this is not a well-designed experiment?

(A) The subjects cannot be blind to the treatment because they will know whether they are listening to music.
(B) The treatments were not randomly assigned.
(C) There is not a control group of players who do not play chess but do listen to music.
(D) There was no replication because each player plays only one game against the computer program.
(E) The players were not randomly selected.

9. In a certain game, a player wins a prize by randomly picking a red marble from a bag of differently colored

Assuming successive plays of the game are independent, which of the following statements is true?

(D) It is impossible for the player to win a prize on two consecutive plays of the game.
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the predicted change in typical commute time for a one-mile increase in the distance from home to work?
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13. Many cities are hiring artists to create asphalt art, in which artists paint murals directly on certain roads in

researcher measured the speeds of all drivers who drove on randomly selected roads. Some roads had art, and

Based on the boxplots, which of the following is a true statement?

(A) Because the speed of the first quartile on the roads with art is less than the minimum speed on the roads
without art, it is not likely that drivers on roads with art travel at slower speeds.

(B) Because the range of the speeds for roads with art and the range of the speeds for roads without art are

Because the interquartile range of the speeds on the roads with art is less than the interquartile range of
the speeds on the roads without art, it is likely that drivers on roads with art travel at slower speeds.

(D) Because the maximum speed on the roads with art is greater than the median speed on the roads without
art, it is likely that drivers on roads with art travel at slower speeds.

(E) Because each value of the five-number summary for the roads with art is less than the corresponding
value of the five-number summary for the roads without art, it is likely that drivers on roads with art travel

https://v3.camscanner.com/user/download


What are the mean and standard deviation of the sampling distribution of the sample mean fuel economy for
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for the difference (daytime shift minus evening shift) in the population proportion of defective glass for the two
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Assume the conditions for inference are met. Which of the following statements is correct?

https://v3.camscanner.com/user/download


household in the city is different from that of the country as a whole. The researcher selected a random sample

The table displays the percentage of households in the country with the corresponding number of children. The

Assuming all conditions for inference are met, which of the following is an appropriate hypothesis test for the

(A) One-sample z-test for a population proportion
(B) Two-sample z-test for a difference in population proportions
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owners who were sampled from each country.

Based on the data in the table, which of the following statements is true?

(D) The proportion of electric cars is the same for both samples.
(E) The proportion of gasoline cars is the highest in both samples.
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in the orchard. The orchard has hundreds of each type of peach tree. The owner believes that on average the

a two-sample t-test for the difference in the population mean weight of peaches for the two types of peach

(A) The owner fails to reject the null hypothesis and does not have convincing statistical evidence that the

produce heavier peaches, on average, compared to the traditional trees.

produce heavier peaches, on average, compared to the traditional trees.

heavier peaches, on average, compared to the traditional trees.
(E) The owner should not make a conclusion because the sample size is not large enough to satisfy the

Which of the following statements must be true?
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22. For which of the following distributions is the mean clearly greater than the median?
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Which of the following matches the graph with the correct correlation coefficient?
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All conditions for inference were met, and the test statistic and p-value for the appropriate hypothesis test were

Which of the following statements is the best interpretation of the p-value?

(E) If the distribution of the number landing face-up is uniform, the probability of observing a test statistic of
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for each of the six airline companies is needed.
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(GPa). Scientists believe that spider silk, a natural material, is stronger on average than the currently used fiber.

appropriate test of significance for the following hypotheses.

Assuming all conditions for inference are met, what are the values of the appropriate test statistic and
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interested in the relationship between weight and average daily amount of water consumed by lions in the

sanctuary. The weight, in pounds, and the average daily amount of water consumed, in ounces, was recorded

computer summary of the least-squares regression model is shown in the following table.

a linear relationship between weight and average daily amount of water consumed for all lions in the

evidence of a linear relationship between weight and average daily amount of water consumed for all
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their homes. Holly, a local city manager, is investigating whether the percentage of households in her city that
have newspapers delivered is different from the national percentage reported in the survey. The hypotheses for

Assuming the conditions for inference are met, which of the following is the correct inference decision?

(A) The p-value is larger than the significance level, so there is convincing statistical evidence that the

(C) The p-value is larger than the significance level, so there is not convincing statistical evidence that the

The p-value is smaller than the significance level, so there is convincing statistical evidence that the
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(A) Because zero is not contained within the confidence interval, it can be assumed that there is a difference
in the proportion of students from the university who are fluent in more than one language.
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butterfly's forewing length, in millimeters (mm), were recorded. From these data, a least-squares regression

the day each butterfly was collected and y is the forewing length of the butterfly.

Using the least-squares regression line, which of the following is closest to the residual for this butterfly?
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Which of the following is true about the results of the survey conducted by the radio host?

estimate of the true proportion of drivers in the city who can drive a car with a manual transmission.

estimate of the true proportion of morning radio show listeners who can drive a car with a manual
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certain type of bird lays on the beach.

The bird lover took a random sample of years with concerts and another random sample of years without

Assuming the conditions for inference were met, which of the following is a correct statement about the
conclusion that can be made from the study?

(A) The concerts cause a decrease in the mean number of eggs the birds lay on that certain beach.
(B) The concerts cause a decrease in the mean number of eggs the birds lay on all beaches with this type of

(C) The concerts do not cause a decrease in the mean number of eggs the birds lay on that certain beach.
(D) It cannot be determined whether the concerts cause a decrease in the mean number of eggs the birds lay

(E) It cannot be determined whether the concerts cause a decrease in the mean number of eggs the birds lay
because the bird lover does not know whether the loudness of the concerts used each week is constant.
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data to conduct a two-sample t-test to test the following hypotheses.

The assumptions for inference are met, and the buyer makes a decision based on the data collected and the

(A) The buyer rejects the null hypothesis and determines there is convincing statistical evidence that

(B) The buyer fails to reject the null hypothesis and determines there is convincing statistical evidence that

(C) The buyer fails to reject the null hypothesis and determines there is not convincing statistical evidence

(E) The buyer fails to reject the null hypothesis and determines there is not convincing statistical evidence
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AP Statistics
2024

APPENDIX - ANSWERS

Matching multiple-choice answers and free-response scoring follow.

Supplied third-party answers; Question 5 response is replaced by an independently
corrected nonofficial model answer. D and T are dependent.



I - 5 : EDBEA G-IODEBAC
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1
. parameter : let lld representthedifterene

between the mean hand

dexerity scorebetweenall professional piano players
and all

professional fhite players .

Set hypothesis ; tho :Ud = 0Ha :Udto

2 . check condition : 1 .Samplesarechosen indepently and randonly

2
.

ni =25 710 % of all professional piano players
n 2=25 210% of all pro fessional piano players

3 . n < 30 ,
and the f B unknown ,

thus s replae 6

thmes ,thesampleB l ange enough to
assume that the sample

L

dshibntion Bapproximably normal
and could onduct a t-eut

to estimatethesamplemean difterence

3 .

Calculation : 2 = 0 .05 ②= 0 .025df =40.5B

tz (dt) =
- 1 . -23 ]p-oahe = 0223 70 .05 ( Xrejet h)

4 .

Condusion : Thus , there' snoonvincing
statstical videne that

there
'

s a diterenceinthemean
hand dexterity Sore between

all po tessional piane players
and all professional flute players.



crears A and creams B

the levd of knee swelling

step 1 :umber the olunteer from 1 ~ 80 .

step 2 :use arandom umber generatortogenerate 40

humbers ( awoid 0 , repeats and number over 80 ) , stop until

40 umbers are generated ,

Stup 3 : matchthe
number fromthegenerator to volunteers

nambers to divide them into
2
groups



We can result thisexperimenttowholepopulationwithknee

swelling .

Becanseit'
s

notsatisfied randomizedcondition , the sampes

are from uulunteering , so it can rot aroid voluntary responce bias
.

It ' sMetteoti've because ie dBobey thedouble -blind rule for conducting
an experiment , leading to obsene of comparabiiey .
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0 .40 1

Let PCA) = the pro babilieyof randomlyselected car owner has a car
withont the optional navigational system .

PCB) = the probabitiey that the owner said
"

Yes
,
I would purchase .

"

P ( BIA) =
PCB筑) =

年= 07



No
. Because theprobabilityof- Car withoutoptional navigation

system
"

and saying Yes , I would purchase "
B

notequal to

the probability ofthe -Car
without optional navigation system

"

CP (BIA) = 07P ( B)= 0 . 82 P ( BIA)# P (B)→ so
notindependent了

For hecar withoptionalnavigationsystem
., theprobability

of purchase B o . 9 , for those car
without it , 3 0.7 .

And

theyanenotiondependent
.

Thes ,
it should ofter the

optional navigation System
at the lower prio .



No .

Because the residents who support the proposal i3 less

than the resident who against the poposal (240 <260)

0 -44 D . 56

0 . 36 0 . 64

0. 8 0 .2



g
µ

Because B not take the population in each dBrict intoacount .

It maymis
leadthatthemajoriey of people

would support tus

proposal .



AP STATISTICS 2024 - QUESTION 5
Independently corrected model answer - nonofficial

(a)(i)
Cluster random sampling. The four quadrants are the clusters. One quadrant is selected at
random, and every circuit in that quadrant is included.

(a)(ii)
P(D is selected) = 1/4. Circuit D lies in quadrant 1; each quadrant has probability 1/4 of
being selected.

(b)(i)
Yes, D and T are mutually exclusive. D is in quadrant 1 and T is in quadrant 4. Only one
quadrant is selected, so P(D and T) = 0.

(b)(ii)
No, D and T are dependent. P(D) = P(T) = 1/4, so P(D)P(T) = 1/16, whereas P(D and T) = 0.
Equivalently, P(D | T) = 0, which differs from P(D) = 1/4.

(c)(i)
Use a chi-square goodness-of-fit test. Compare the observed selection counts for the four
quadrants with an equal-probability distribution. With 1,000 selections, each expected count
is 250.

(c)(ii)
Let p_i be the probability that the program selects quadrant i, for i = 1, 2, 3, 4. H0: p_1 =
p_2 = p_3 = p_4 = 0.25. Ha: at least one quadrant selection probability differs from 0.25. The
test is not carried out, as requested.

Replaces the supplied incorrect independence conclusion; question and diagram remain original.
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P ( B) 2 the probabilityofparents Iguardiousofelementary
schoodsudents said YEs afer

reading the pamphalet
. PLA) = the pobabiliiythatthey

saidNo before reading the pamphlet,
69
00

PCBIA)
=

PCBMA)

154 舜二 0448= =

PLA了
300

First , the samples aechosen randomlyand
independatly .

Seond , the two samph po por -
tion are brth less than 10% of the population ,

Third , n .pi =10 U .C -PIS310Mz -P10 N
=l -PE ) 10

Last , too samples are mutually independent
.

1 . size p too smell which
Bnotrepresentiveto the population .

2 .
Pft independuee of observation

3
,

Violation of the 10
%condition

4
. samples ove not

nornallydishi'buted .



f 正门
89. 113 58 . 886

91 . 886 62 . 13

lsing Ei -Rig , expelted vabue hesbeen caloulaled :

Z ( 110 - 89 .113
)

( 36 . 58 .
886^ ( 69 - 91 . 886) ' (85-62.113

)

1 二 十 十Λ 110 + 89 . 113 36 + 58- 886 69 t91 . 886
f
85 + 62 . 113

= 14 .527



P (* > 14, 52}
)

= 1 . 3817 × 10
-4

Because p
-valueB far morelessthan thesignificance

level , so he should reject the null hypothes3.

Because the null hypothesis13rejected, soweconcdude
that there

B a large probabiliey for parents
to change their opinion frem No

to Yes during thhisprogram .
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