Section I

1

Questions 1-40

' Spend 90 minutes on this part of the exam.
B Gurer s . ! s RN

* The principal of a simall hlgh school
wishes to know the average GPA of all
current students and asks the district
IT deparlment to run an appropriate
pmgram through the school computer
files. The next day he is informed that
rhe average GPA among the current
" 387 students is 2.76 (on a 4- -point
scale). When the principal then asks
" " the AP Statistics teacher to calculate a
~195% confidence interval of the average
. _G-?A of current students, the teacher

{18

'.i: ays that this would be inappropriate.

UJ""

l* ¥

Bl v/

- The independence assumption. :
~'may have been violated:

B): Randomization was not used.
ihe 10% (of the population)
condition was violated.

D) There is no evidence that the data
. comes from a normal or nearly
normal population.

$0ine other reason.
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In a random sample of 15 bowls of
Raisiﬁ.Nut Bran cereal, each with 3/4
of a cup of cereal and a 1/, cup of skim
,milk,.the mean number of calories is

oo 1220 with:d standard. deviation of 6.

“i»Assuming all assumptions for inference
i aﬁ@ met, N’Vhat; is a,r95'°/0 confidence

; calonf;s of su.ch. bqwb;of cereal?

o m0anse ()

B el 'ffn6f«,,.
(B) 220 + 1.96. :
, ( )’ 20 + (7:15]

(C) 220 £ 2.131

(D) 220 + 2.131

(E) 220 = 2.145

GO ON TO THE NEXT PAGE »
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4 AP Statistics

3. Consider two treatments for diabetes -~ 4. Thc time required for the first stage op
and their respective stccess rates. In 4 . ( By *an assembly line is normally dlsmbute
double blind study, Treatment A i is 7 with a mean of 32 minutes and )
successful on 40 out of 43 patients variance of 6 minutes, while the time b
with mild diabetes and 96 out of 132 required for an independent second.

patients with severe disease, while stage is normally distributed with= "

Treatment B is successful on 117 out mean of 43 minutes and variance of 100

of 135 patients w1th mild diabetes and minutes. What is the probability thar
" 27 out of 50 patients with sévere " ' the two stages take over 80 minutes? .

disease. Which of the followmg is a
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g (A) .1056

correct statement: (B) 1865
(A) Treatment A has a higher success (C) .2593

rate with patients with mild (D) .3341

diabetes, severe diabetes, and (E) .3773

overall than Treatment B. el et b
(B) Treatment A has a higher success 5., Whlc)h of the followmg lsmost..

rate with patients with mild important in av01dmg blas in surveylng>

diabetes, but Treatment, B has. Arri g o, (A) Picking a's amphng dethod in
higher success rate with, \patients Sgaltii o ot phie every combinlish of
with severe diabetes anda higher ;. i eaple s the sdiic ehance of
overall success rate. bein Jected

(C) Treatment A has a higher success (B), Cemg e ch dividuals wh

© ‘rdte ‘with patients- with’ mild - i, 1 F00sing individuals who
diabetes and thosewith! severe

- diabetes; but Treatment B has a
 higher overalt'suceess rate.

(D) ‘Treatmmént B has a higher success

~rat&with pahents with/mild
© . diabetes and'those ‘with severe
diabetes, but Treatment A has a
higher-overall §uccess rate.

(E) Treatment B has a higher success
rate with'patients- with mild
diabetes, severe diabetes, and
overall than Treatmen; A.

you feel are representative of the
population in terms of as many
characteristics as you can list
© Makmg sure every individual in

"the population of interest is
invited to respond

(D) Smdmg out a large enough number

' of surveys so that even if the
response rate is low, you will have
sufficient numbers of responses to
do statistical analysis

(E) Makmg sure the wording is not
so neutral as to bore potential

> respondents

GO ON TO THE NEXT PAGE »




Diagnostic Examination 5

6. A sample of 20 volunteers was randomly split into two groups. In one group the subjects were
given caffeine pills while in the other the subjects received placebos.: Heart rates were
measured (in beats per minute) before and after the subjects took the pills, and the differences
(before minus after) are given below.

Caffeine | -5 2 0 3 -3 | -2 1 -5 0 1
Placebo | -1 0 -1 1 1 0 -2 3 2 -2

Which of the following tests should be used to determine the difference in mean heart rate
changes between caffeine and placebo takers?

(A) One-sample paired #test on a set of differences

(B) Two-sample Ftest S

(C) Regression rtest for association between caffeine.and placebo .

(D) Chi-square test of independence between caffeine and placebo . ...
(E) Two-sample ztest on the difference between two proportions, 1 .- -

7. A shoe manufacturer comes,up. with, two experimental dcsignsrtof,.test the longevity of a new
material out-of w;k;ich to make soles. One hundred volunteers are recruited to try out new
pairs of shoes for six months. Design 1 involves flipping a coin as each volunteer comes to the

.+ stores,and.if beads, giving the subject:a pair of shoes with the standard ‘soles and if zails, giving

in shoes with soles made from, the pew material. Design 2 involves flipping a coin as each
volunteer comes to the store, and if beads giving the subject a pair-of shoes where the right
shoei has .a standard sole.and:the:left has.a; sol¢ made from. the new material, while if tails the
subject receives a pair with 2 standard sole on.the left:shoe and a sole:made of the new
material on the right. Which of the following is accurate?

(A) Neither design uses raﬁdérpimtioh since volunteers are used rather than randomly
" picking people from the population of shoe wearers. _

. “(B) Design 1 is a completely randomized design while Design 2 is a block design.
i (C) Both designs use blinding but neither uses double blinding.

) (D) In the second design, standard' construction and new material construction are
" confounded. L ey

B One of the two designs is actually an observational study while the other is an
" ckperiment. R e '

8. Three herds of milk-producing cattle, one each of Guernsey, Jersey, and Holstein, are being

~ tested with injections of bovine growth hormone, or BGH, to spur increased milk production.
" Tiwo sources of BGH are being tested, one from bovine cadavers and a second from genetically

engineered E. coli. In each herd the cattle are randomly sorted into two groups, with one group

receiving BGH from each of the two sources. Mean daily milk production is compared between

E‘{lﬁ two groups in each herd. Which of the following best describes the design of this experiment?

(A)"Blocking on cattle type

B)' Blocking on BGH source

) Matched pairs (bovine cadavers versus genetically engineered)
12___‘__Two.ﬁictors (cattle type and BGH source)

‘Completely randomized

GO ON TO THE NEXT PAGE >
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6 AP Statistics

5 9. Everyone in a gathering of 50 high school students (equal numbers of males and females) =
-g takes his/her resting pulse rate, -and the following back-to-back stemplot displays the results;
v .o
= Male Female
E 4 |67
o 8741 | 5, | 389
F 99530 | 6 | 024699
1 8666422 | 7| 166678999
*g 86441 | 8 | 02377
= "I650 [19 i frain vy '
= SD =134 SD = 18"
=)

How do the means and medians of the males and females compare?

(A) Both the mean and the median of the ‘males are greater than the mean and the median of
the females. =« 1 S5 TP o f 4 - ]

(B) The medians are the same, however because of the larger standard deviation, the males
will have a larger mean. '

(C): The medians are the same; however, the distributions (one roughly symmetric, the other .
with two low outliers) indicate that the mean of the males is greater than the mean of the |
females. - o T e it A LIslDELN IO B I TR TE S e 1Y

(D) 'The medians aré the samie; however, ithe distributions (one roughly symmetric, the other

' skewed to the lower values) indicate that the mean: 6f the males is greater than the mean
of the females, . i it U s s o il :

|'! (E) The'median of the males (74) is less than the median of the females (76), but the mean

I of the males (74.9) is greater than'the meaniof the females (70.5). 1 il

| 10. Fiye new estimators are being evaluated with regard to quality control.in manufagturing ball

‘_ bearings of a given diameter. Each estimator is tested every day for a month on samples of

sizes 7 = 10, n = 20, and » = 40. The ball bearings actually produced that month had a !
‘a consistent mean diameter of 2.3 cm. The dis_rrib_uti_onsl given by each estimator are as follows:
abis =10 i n=20 n=40 i |
| a ' 8
emape T - b
‘ 202122232425 2002122232425 202 22232425 !
,!I Estimator B T‘F{_H—’—\ ’ ‘ ’ |
‘ 202122232425 202122232425 | 30212723 24 2%
Bsimglor &, 5. !‘HZI ' | m r‘mv |
al ]
¢ .. 2020122232425 2021 222332425 2021 22232425 !
| + |
[ Estimator D r_‘__!_l—"_l_)_‘ .
- 200 21 22 23 24 25 20 21 22 23 24 25 200 21 2223 24 25
Estimator E ' ‘ “ ' 1 ‘ )
202122232425 2021 22232425 2021 22273 24 7%

GO ON TO THE NEXT PAGE »




+ The selected estimator will eventually
- be used with a sample of size # = 100.
Which estimator is best?

(A) Estimator A
(B) Estimator B
(C) Estimator C
(D) Estimator D
(E) Estimator E

11. A plot of average selling price of new
homes against square footage shows a
strong cotrelation of » = .78. What
correlation would you expect to see in
a plot of selling prices of individual
homes against their square footage?

A) r=0
- (B) 0<r<.78
FERTE ('.C) re 78
(D) .78 < r< 1
(E) r=1

relatlonshlp giving diastolic blood
pressure in terms of systolic blood

same data is used to find a linear
relationship this time giving systolic
blood pressure in terms of diastolic
blood pressure, what will the
correlation be?

the method of selection
) examination of the outcome
) whether or not a random number
generator is used
). how representative the sample is
of the population

associated with the outcomes of
some chance situation

J
12. A medical researcher determines a linear

pressure with correlation 7 = .65. If the

the assignmenc of different numbers

Diagnostic Examination 7

14: Research has shown that the age at
- which babies begin to crawl is normally
- distributed with a mean of 30 weeks.
Consider random samples of 15 babies
‘ x—30
each. The variable

J15

(A) has a-normal distribution

(B) has a #distribution with df= 14

(C) has a #distribution with 4f'= 15

(D) has a chi-square distribution

(E) hasa dlstnbunon that cannot be

ot spu:Lﬁed because the sample size is
. too small (# < 30)

15. The speeds of cars passing through an
automated E-Z Pass toll booth have a
near[y normal distribution with a mean

of 5 mph and a standard deviation of
*0.6 mph. What is a speed at the 30th
percentile?

(A) 4.48 mph
(B) 4.69 mph
(C) 4.82 mph
(D) 5.31 mph
(E) 5.52'mph

'16. At a large university 55% of the

studerits are women, and 30% of the
students participate in intramural
sports. If the probability that a student
plays intramural sports given that the
student is a woman is .24, what is the
probability that a student is a woman
given.that the student plays intramural
sports>

(B) .44
(©) .49
(D) .61
(E) .6875

GO ON TO THE NEXT PAGE »
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8 AP Statistics

17. Three AP Statistics classes, each with the same number of students; are given the same four. 18
point quizzes. Following are the histograms for the student scores in-each class. Put the
standard deviations from the three sets of scores in order from sinallest to largest.

Class A Class B Class C

(A) SD(A) < SD(B) < SD(C)
(B) SD(B) < SD(A) < SD(C)
(C) SD(C) < SD(B) < SD(A)
(D) SD(B) < SD(C) < SD(A)
(E) SD(C) < SD(A) < SD(B)
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18. Nl.llf;'it_ﬁlilt control is Fundame:n tal in water treatment plants. Two such nutrients, carbon
(organic substances) and nitrogen (compounds) are ideally found in wastewater in the ratio
of 20:1. In ten };}ndom samlplf:s of wastewater in one treatment plant, data was collected
on carbon and nitrogen with the following regression analysis.

Dependent variable is: carbon
Y

14

Source Ss MS fh R

Regression. . 33522 33522 ' 1,20e3

Residual  220.352 27:5439 -

LRV I B b

Variable ' Coef s.e. t J P ,
|f': Constant =1.569 7.411  -0.212 0.837
: i trogen 20157 0.577 34.9 0.000

i ' R-sq = 99.3% R-sq(adj) = 99.3% s = 5.248

Which of the following gives a 99% confidence interval for the slope of the :f;greséjon line?

(A) 20.157 + (3.250) (%—51%2}

(B) 20.157 & (3.250)(0.577)
, (C) 20.157 + (3.355)(0.577)
l (D) 20.157 + (3.250)(5.248)
’ E) 20.157 + (3.355 52—48) Tamr
‘_ (E) 57+ (3 355)(@6

GO ON TO THE NEXT PAGE »
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19. Three randomly chosen cars of a

particular model are subjected to
sideswipe (shallow-angle) collisions
and the monetary damages are noted.
Assuming that monetary damages

in this type of accident are normally
distributed, a 95% # based confidence
interval (with ¢= 4, 303) for the mean

is found. Whlch of the followmg is a

correct ‘statement?

(A) . The confidence interval is valid.

.« (B): “The confidence interval is invalid

- . because the-sample size is too
small.

(C): The confidence interval is invalid

it because np = 3 < 10.

/{(D) The confidence interval is invalid

because ¢ = 3.182 should have
been used.

(E) The confidence interval is invalid
because with the normality
assumption, a z-based conﬁdence
interval w1th z=1. 96 should have
been tsed:

20. Accog‘ding to one. PC ‘magazine,

40% 'of all e;mail megsages.are spam.
Assummg this,to be the case, and
assuming that e-miail messages are

' mdependcnt, if a person receives three
spam ‘messages in a row, what is the

probability the next two messages will
also be spam’ 2o 0 LHE

R (ol :

A) (4)?

(B) (.4)°

(C) 10(:4)2(.6)3

(D) 1—i(4)?
(E) 1-(.6)3

21,

Tl

Diagnostic Examination -9

b
i
.

1 2 3 4 5

The least squares regression line for
the above scatterplot is j = 5.9 — 0.7x.
What is the residual for the point (3, 3)?

) 0.8
(B) 3.8
(C’) =38
1 (D) =30

‘ f(E) 08¢

22 Whlch bf thc followmg is ot

«1chavactéristic of cluseer samplmg’

(A) Randomization plays a role.

_ (B) It is often utilized for cost or

convenience CUIISidCI'&[iOHS.

(C) The popﬁlation is divided into

homogeneous groups called
clusters.

" (D) Each cluster is representatlve of

5 wu -0 vthe populations T

(E) ‘Typicallya census (every individual)
in the choseri clusters is part of
the sample.

GO ON TO THE NEXT PAGE >»
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10 AP Statistics

23. A professional track star runs the mile
(the only non-metric dlstance recognized
for record purposes) in times that are
normally distributed with 2 mean of
3:50 and a standard deviation of 0:01.
Which of the following is closest to
P(X < 3:49), that is, to the probability
that he runs a mile in under 3 minutes,
49 seconds?

(A) P(3:49 < X< 3:51)
((B) "P(3:49.3 <'X'< 3:50.7)
(C) P(3149.5 <’ X < 3:50. 5)
DY P(3149.8 < X< 3i50! o)
(B) P(3:49.95 < X <3:50.06)
A Giw
24. In a study of whether working men
maké more money ‘than working
women, a researcher-randomly selected
500 households, interviewed all working
adults in these households, and recorded
.« their salaries. The results are summarized
as follows

. .
St BATANER

% ’_ ‘Men Women
n 420 | 450
% $25,430 | $23,270
5 $5,100 $4,200

Why is it #otappropriate to use a two-
sample #test: for the difference between
WO me:a.nsP :

(A) The two Ea:rfrzl[;le sizes are different.

(B) It is unclear whether a simple
random sample (SRS) of
households was used.

(C) The sample means are not from
independent samples.

(D) It is unknown whether the
salary populations have normal
distributions.

(E) The equal variance assumption
is violated.

25.. The distribution of weights of a i

J (A) Awelght of 371 g
(OW Welght w1th a percentlle rank ¢ 0

© (D) A weight at-the third quartile, Q:8
. (E) - Unknown without knowledge of

By

- sammary: statistics for:monthly

‘mean of:370 grams-and standard
. deviation 1.4 grams. Which of the

fAbout 250 customers had expendltures
'that Werc j

particular-brand of “368.g” bags of
tortilla chips is roughly normal wich 48

following is-the greatest> :

(B) A welght w1th a z—scbre of 1

80%

the median of the distribution.

D

InaniSRS. of 500 credit card
customers, a computer. printout of

expenditurés (in dollars) was
: 5 IR TO

x.= 478
Sx 129

| n=500

min X = 102

Q, =397

“| Med = 469 .

Q5 <603

.:I.n."llxlX 7 824_

ek

(A) above $478 ;
(B) between $340 and $598
(C) between $349 and:$607
(D) between $391 and:$565
(E) between $397 and $603

GO ON TO THE NEXT PAGE »




27. Suppose we have a random variable X
where the probability associated with

the value (%)(.45)‘@(.55)8 -k for
k=0, ...,8 What is the mean of X?

(A) 0.45
(B) 0.55
(© 198" g
(D) 3.6
(E) 4.4

; | 28. Which of the following is the most

'. reasonablé conclusion to the sentence
begmmng “After $everal unusually cold
winters in a row,”

than-usual winter is due

(B) by the law of small numbers a

* warmer-than-usual winter is-due

(C) by the law of largc numbcrs it is
likely that the string of unusually
cold winters will continue '

(D) through the use of simulation it
can be shown that the string of
unusually cold winters is likely to
continue

(E) the probabllity of another

do with. the results of the several
© previous wmters G i

29. An. ad]mtable—elbew-angle golf swing
S grainer s set at thie same fixed position
“each morning, and is subject to heavy
“use during the day. It is tested on a
random sample of 30 days at the evening
glosing time. A mean of 81° with a
standard deviation of 2°)is noted.
Which of the following s the best
-lnterpretatmn ofa 95% ‘confidencg |

rval for the average angle for. which
is trainer is found at the daily closing?

.1|| .
it “ONn'95% of the daily closings, the
angle will be between 79° and 83°.
On, 95% of the da;ly closmgs, the

(A) by the law of averages.a warmer- . .

unusually cold - winter his little to"

Diagnostic Examination 11

(C) On 95% of the daily closings, the
mean angle will be between 79°
and 83°. “

(D) We are 95% confident that the
angle at any given closmg will be
between 80.3° and 81.7°.

(E) We are 95% confident that the
.mean angle at closing times is
‘between 80.3° and 81.7°.

30. A sample of test cars from each of two
new models was run on highways and
mileages (mpg) were noted.

Model Model
1 2
n 10 15
Mean 23.4 ¢ i25.6
Median 22 26

Given the above,4What can be said
about the mean and medlan of the
o combmed 25 vallues> '

(A) Mean = 24.50; nothmg can be
' : said about the median
(B) Mean = 24.50; medlan is between
v 4piand 260 2 e

(C) Mean = 24.72; nothmg can be

7 vsald about the ‘median- '

(D) Mean' = 24. 72 mediin is between

» 22 and 26

Co t«ﬁ(E) FMean = 24:72; medlan 24

GO ON TO THE NEXT PAGE »
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12 AP Statistics

31. Skewed-left distributions are:most likely to be indicated by which:of these boxplot Featurcs?";_

(A) Mééiaﬂs totheleﬁ in the boxes together with outliers to the loft iy
(B) Medians to the left in the boxes together with outliers to the right .
(C) Medians to the right in thé boxes together with outliers to the left |,

(D) Medians to the ‘r_igbt in the boxes together with outliers to the 1‘ight’ :

(E) Ve:ry large ranges with small interquartile ranges ‘
32. Follogvlﬁglsﬁhe‘graphqif the sampling distribution of the sample mem of a"'pejirti,éiﬂar
population using a large sample size . LA

=
(=]
0:;1
cd
=
E
o
X
(28]
(&
=
n
Q
o7
n
18}
o pod
(|

Which of the following most likely shows the shape of the original population? =’

: (A) (&) pacttsseer B 5 G M oty it
| | o .Efp?n:enﬁg_rl _ : U-shaped
I|I -" (B) vt 1 PP { "_ . (D)
[l I vl
||;II "—"——‘-l——- F L ‘ -l- ATy -
E||I . 1. Uniform - Bell-shaped

[|| (E) By the central limit theorem, all of the abaove are, reasonable answers,

(. goshd 4 6 T T T
‘II 33. Polyphenols have been shown to have antioxidant characteristics with potential health benefits
i ' in reducing the risk of cardiovascular disease. In a major study to determine whether red or
white wine increases the level of polyphenols in the blood, 500 healthy adult volunteers were
randomly split into.two groups, one of which. drank a glass of red wine every evening while
the other did the same with white wine. The level of polyphenols'in, the blood was measured
at the beginning and end of the month-long test period, and the percent change in.level for
| each subject was noted. The resulting summary statistics were ‘as follows: -

| B Mean percent SD.in percc-nt

.' change - change
Red wine drinkers 5.6 2.4
White wine drinkers 5.2 ‘ 2.8

A two-sided #test results in £ = 1.715. Which of the following is an jacceptable conclusion?
(A) Because the P-value is less than o = .05, there is’eVidén_‘ce that thée mean' percent change |
in level of polyphenols in the blood from drinking red wirie is greater than thét from

drinking white wine. "t T R g
BT Pawtr g i GO ON TO THE NEXT PAGE »




Diagnostic Examination 13

(B) Because the P-value is more than o = .05, there is not sufficient evidence that the mean
percent change in level of polyphenols in the blood from drinking red wine is greater
than that from drinking white wine.

(C) Because the P-value is less than ot = .05, there is evrdence that the mean percent change
in level of polyphenols in the blood from drinking red wine is different from that from
drinking white wine. ’

(D) Because the P-value is more than @ = .05, there is not sufficient evidence that the mean
percent change in level of polyphenols in the blood from drinking red wine is different
from that from drinking white wine.

(E) Because the standard deviations are large as compared to the observed drfference in mean
percent changes, no conclusion will be statistically significant.

=
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34. A fortified corn-soy blend (CSB) is evaluated for vitamin C content.. The standard is 25 mg
vitamin C per 100 g of CSB. Consider a liypothesis test ‘with Hy: g =25and H,: l < 25.
Which of the following choices of srgnrﬁcance level and sample size results in the greatest
power of the test when u = 20? '

(A) oo=0.01,n=15
(B) a=0.05 n=15
(C) a=0.01, n=30
(D) a=0.05 »=30
(E) Unknown without knowledge of the strength of the given power

‘65 )
35. A state inspector believes that more than 35% of cars on the state roads fail to meéet pollution
control requirements. Which of the following statements is 1ppropr1ate in investigating this

belief?

(A) The null hypothesrs is that less than 35% of cars on rhe state roads fa:l to meet
requirements. = ; & U By u [

(B) The null hypothesis is that more than 35% of cars on the state roads farl to meet
requirements.

(C) The alternative hypothesis is that 35% of cars on the state roads fail to meet
requirements:

(D) The alternative hypothesis is that less than 35% of cars on the state toads fail to meet

requirements.
(E) The alternative hypothesis is that more ¢ than 35% of cars on the state roads fail to meet
| requirements,

collected from an SRS of 100 wells in a large farmmg comrnuruty, and a 95% confidence

~ interval is obtained. If 4 second study, with an SRS of 400 wells, shows a sample mean 10%
* higher and a sample standard deviation half thatof the first: samplé which of the following

' best describes the width of the new 95% conﬁdence mterval> T

i
b

The new w1dth will be about one-terith of the old wrdth
‘The new width will be about one-hdlf the old width.’
The new width will be about one-quarter the old width.
) The new wrdth wrll be about one-eighth the old width.

ARCEEE S SR GO ON TO THE NEXT PAGE »
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14 A_P_ é;ati;tics

37. To which of the histograms could the following boxplot correspond?

T T T T T [T R
10 30 40 50
@
10 20 30 40 50
®)
30 40 50
©
10 20 30 40 50
(’D) 8 (PR
i i
10 20 30 40 50
(E) —
; ' l
20 30 40 50

10

38. According to one NCAA report, only 47% of university student-achletes graduate within six

a reporter for a national sports magazine picks an SRS of 25
lege over six years ago and records the number who graduated
cal distribution describes this procedure?

years. Every week for one year,
student-athletes who started col
within six years. What theoreti

(A) A binomial disgribution with # = 25 and p= .47 'I
(B) A binomial distribution with 7 = 52 and p =47

(C) The sampling distribution of sam
(D) The sampling distribution of sam

ple proportions with 7 = 25 and p =47
ple proportions with 7 = 52 and p =47

(E) The sampling distribution of sample means with g = (25)(.47) and o, = V(25)(.47)(.53)

GO ON TO THE NEXT PAGE »




Diagnostic Examination

39. In a test on whether or not atmospheric nitrogen content was once lower than the current
78.08% level, the bubbles in several samples of ancient amber are tested. A #test of
Hy : = 78.08 against H, : [ < 78.08 gives a P-value of 0.072. Using this data, among
the following, which is the largest level of conﬁdence for a two- -sided confidence interval
that does not contain 78.08? B

(A) 85%

(B) 90%

(C) 92%

(D) 93% _ T
(E). 96% . . . b s o o

40. A long-term study of 243 soccer players who had sustained anterior cruciate ligament tears
during their teenage years noted gender and whether or not 12 years later they had X-ray
findings consistent with osteoarthritis. The question was whether or not developing carly
radlographlc osteoarthritis is 1ndependent of.gender among teenage soccer players with the

. given injury. Partial.computer, output is as follows: :

, . Arthritis - Healthy Total
' Male . . . 43 0% 145
) 4595 | .,99.05,
g .| Female B4 .o oL 64 98
- 31.05 66.95
Towl 77 166 243

(102-99.05)*

What is the resulting chi-square value?

Pyt

e mfihia 5

Gk L OS2
+(64—66.95)

_{ no: (A) (-43—45-.95)2

A 2
+(34 —-31.0I5)

43 10g7 Y igg - 64
(B) (43-4595) . (102-99.05)° (34~ 31.05)° , (64-66.95
¥ 4595 . 99.05 31.05 66.95
C)u (77)(145) +(166)(145) i (77)(98) (166)(98)
243 2437 1243 - 14043
' 2 e 2
e )
99.05 /., '\ 31.05; 66.95

(D) [ J +(
s (4595
B
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16 AP Statistics

SECTION 1l
PART: A
Questions 1 —5'

Spend about 65 minutes on this part of the exam.
Percentage of Section II grade—75

YOU' Must
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L.~ A horticulturise plans a study on the tise of compost tea for plant
disease management. She obtains 16 identical beds, each containing a
random selection of five mini-pink rose plants. She plans to, use two
different composting times (two and five days), two different compost
preparations (aerobic and anacrobic), and two different spraying
techniques (with and without adjuvants). Midway into the growing
season she will check all plants for rose powdéry m‘ildew disease.

(a) List the complete set of tréatments, :

(b) Describe a completely randomized design for the treatments
above. ‘

(c) Explain the advantage of using only mini-pink roses in this
experiment. W .

(d) Explain a disadvantage of using only mini-pink roses in this
experiment. » |

Faas e g il e

2. A top-100, 7.0-rated tennis pro wishes; to compare a new Wilson N1

- racquet against his current model. He strings the new racquet with the
same Luxilon strings at 60 pounds tension that he uses on his old
racquet. From past testing he knows that the average forehand cross
court volley with his old racquet is 82 miles per hour (mph). On an
indoor court, using a ball machine set ar 70 mph, the same speed he
had his old racquer tested against, he takes 47 swings with the new
racquet. An associate with a speed gun records an average of 83.5 mph
with a standard deviation of 3.4 mph. Assuming that the 47 swings
represents a random sample of his swings, is there statistical evidence

i that his speed with the new racquet is an improvement over the old?

| Justify your answer. ' oA e

GO ON TO THE NEXT PAGE »
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3. :IniOctober, 2008, a comprehensive residential college in upstate New

York reported undergraduate enrollment by ethnic/racial categories as

follows: 2.7% non-Hispanic Black, 3.7% Asian or Pacific Islander, 4.0%
Hispanic, 80.0% non-Hispanic White; and the rest other/unknown.
While racial/ethnic status is not considered in the admissions process,
an admissions counselor is interested in whether or not the makeup of
the new freshman class will change, and plans to do a statistical
analysis on an appropriately drawn simple random sample.

(a) What statistical test/procedure should be used?

(b) State the null and alternative hypotheses. Is the test appropriate
for an intended sample size of 2002 . '

(¢) If the admissions counselor performs the indicated test on the
following data, is there staristical evidence of a change in
ethnic/racial composition? Explain.

17

Noh-Hispanic | Asian or Pacific | Hispani¢' '| -Non-Hispanic | Other/Unknown
_ ] ., Black . - Islander White
Number of
{1oa8tudents - S 4 14 150 29

hie. .,(d) ﬂSu.pPose the data was obtained by noting the racla.l/ ethnic status
21 of a simple. random sample 0f: 200 potentiali new: students visiting
7 the campus during fall 2008. Did the test/ procedure target the
10 intended. population? Explain. - . wwer s al

-',. ROV iy te o i f o ok

l) 14+ Concrete is made by mixing sand and pebbles with water and cement
v ‘and- then ‘hardening through hydration. Different densities result from
different proportions of the aggregates. Assume: that concrete densities
B ioare normally distributed with. mean 2317 kilograms per cubic meter

' and standard- deviation 128 kilograms per cubic meter.

' piedy soerte

(a) What is the probability that a given concrete den51ty is over 2400
. kg/m3?

(b)  In a random sample of ﬁve 1ndependent concrete densmes, what

& is the probability that a majority have densities over 2400 kg/m3?

© () ' What is the probability that the mean of the five 1ndependent

concrete densities is over 2400 kg/m3?

GO ON TO THE NEXT PAGE »
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18 AP Statistics

5. A small art gallery in Laguna Beach has the choice of stocking eithep
ol paintings or finger. paintings for a given tourist season. The oil
paintings require a ‘substantial itvestment, but the potential returng 44
also greater. The réturn (profit or loss) depends on whether or not
tourists that season are primarily serious art collectors of more casual -

© "~ buyers. A sales analysis gives the following expectations.
TR & : | sl

=
Q
]
d
cd
r.:
cr~
=
W8 |
Ll
et
un
Q
=
v}
T
o =]
/

Season return :( S et )
($1000) i
Stock decision, Art_colle.ctors_ Casual buyers
Oil paintings ! 135 38
_Fi_nger paintings '_—__5' - ol i :. 25 N

Let p be the probability that the type of tourist is primarily art
) ' s collectors, so (1 — p) is the probability of primarily casual buyers,

(@)  As a function of p, what is the expected return for stocking oil
| | 38

paintings? T
(b) As a function of p, what is the expected return for stocking finger
paintings? '

(c) For what value of p are'the two expected returns the same, and
: +* what does it mean in’ context for 2 1o be greater or less than this
I value? w3 L it endia oy

{-1? il (d) In a random sample of similar establishments in similar tourist
i regions, 33 out of 150 reported seasons with tourists who were
||]-3! I z - primarily art _cfollr:t:tors. Construct a 95% confidence interval for
il - - the proportion of similar establishiments with 'tourists who were
| N

* primarily art collectors, Py !
(¢)  Use the above results to justifya decision to stock finger paintings.

| GO ON TO THE NEXT PAGE »
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SECTION Il
PART B
Question 6

Spend about 25 minutes on this part of the exam.
Percentage of Section II grade—25

6. A national retail chain classifies cashiers as “entry level” for the first
ten years. The series of boxplots below shows the relationship between
yearly wages (in $1000) and years of experience (YOE) for a random
sample of these employees. Below the boxplots are computer regression

=1
(=]
u;'
(1]
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=
d
<
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L
=
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(=]
=
(=)
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outputs.
214 a
20+
194 é
18 é
o 174
élé-
15 é :
3 144
134 .
124
114
104
T T 1 5 7.7 8 % n
Years of experience (YOE}
J# . +
- . .t .
: JUR S I AR ML
I M
- : * + f N . + FI]
* 0
Years of experience Residuals
Dependent variable is: WAGES
var Coef s.e. Coef t P
Constant 11.1113 0.2031 54.7 < 0.0001
' <'0.0001

YOE 0.910485 0.03273 27.8
R-sq = 88.8% R-sq(adj) = 88.6%
0.9402 with 100 - 2 = 98 degrees of freedom

" “"'GO ON'TO THE NEXT PAGE »
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20 AP Statistics

(a) Discuss the relationship between salary and experiencé based oy
the boxplots. : \ 4

(b) Discuss how conditions for regression inference are met.

(c) Determine a 95% confidence interval for the regression slope,
interpret in context. } : ,

(d) Using only the given information, give a rough estimate of the
probability that a salary is-at Jéast $1000 over what i predicted -
by the regression line. : 4




