STATISTICS -

SECTION I

Time—1 hour and 30 minutes
Mumber of questions—35
Percent of total grade—50 S Lo-

Directions: Solve each of the following problems, using the available space for scratchwork. Decide which
e best of the choices given and fill in the corresponding oval on the answer shesl. No credit will be
‘P for anything written in the test book Do not spend teo much time on any one problem.

USA Today reported that speed skater Bannie Bldir had “won the USA’s heart,” according to a USA
Today/CNN/Gallup poll couducted on the final Thursday of the 1994 Winter Olympics. When asked
who was the hero of the Olympics, 65 percent of the respondents chose Blair, who won five gold

medals. The pbil of 615 adalts, done by telephone, bad a margin of error of 4 pertent. Which of the
following statements best describes what is meant by the 4 percent margin of error? $

(A) About 4 percent of adults were expecied to change their minds between the time of the poll and
its publication in USA Today. . . - - ;
(B) About 4 percent of adults did not have telephones.
(C) Abcit 4 percent of the 615 adults polled refused to answer.
Not all of the 615 adults knew anything about the Olympics.
@rbe difference between the sample perceniage and the population percentage is fikely to be Jess
than 4 percent ’ o A

-4. A manufacturer makes Tightbulbs and claims that their reliability is 98 percent. Reliability is defined to
* be the proportion of nondefective items that are produced over the long term. If the company's claim is
correct, what is the expected number of nondefective lightbulbs in a random sample of 1,000 bulbs?

A 20

® 200 . . nf':‘qg!!w‘?}; a8

960
980
1,000

5. When 2 virus is placed on & tobacco leaf, small lesions appear on the leaf. To compare the mean
number of lesions produced by two different swrains of virus, one strain is applied to half of each of
8 tobaceo leaves, and the other strain is applied to the other half of each leaf. The strain that goes on
the right half of the leaf is decided by a coin flip.-The lesions that appear on each hj:;*en [ a}

. counted. 'I‘h:e data are given below. ’l’ i,
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What is the number of degrees of freedom associated with the appropriate r-test for-testing to ses if
there is a difference betwesn the mean number of lesions per leaf produced by the two strains?
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2. ..f\n automobile manufacturer claims that the i '
; 1 average gas mileage of i i
g?:pg). A caﬁmu groop is skeptical of this elai:i ang:smink._i gﬂeir.om:‘l:fwaaﬂl::: L::ﬁ:::\{;f:éngﬂ‘fn
rage gas mifeage. If |1 represents the trae average gas mileage for this new model, which of I.hge )

-following gives the null and alternative hypothesss that the consomer group should test?
(A) Hy: p <35 mpg ' B
Hy p235mpg ' ’ ’ ’
(B) Hy: p<35mpg
Hy: p> 35 mpg
(€) By p=35mpg
- Hy p>35mpg
@ Hy: p=35mpg
H: p<35mpg
(E) Hy p=35mpg
H: p#35mpg

3. A magazine hds 1,620,000 subscribers, of whom 640,000 are w ;
z 620, 5 , omen and 980,000 i
percent of the women read the advertisements in the magazine and 50 percent of mi-";z;ﬂ;:';l:;?

averl in the 1 A random sample of 100 subscribers j 3
number of subscribers in the sample who read dP:c advertisements? B ASbe sxpected
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6. Which of the following is a criterion for choosing a t-test rather than a z-test when making an infer-
ence about the mean of a population? ¢ . 3

@ e standard deviation of the population is unknown.
BJ The mean of the population is unknown.
(C) The sample may not have been a simple random sample,
(D) The population is not normally distributed.
(E) The sample size is less than 100.

T A certain county has 1,000 farms. Corn is grown.on 100 of these farms but on none of the otffers: In
_order to estimate the total farm acreage of corn for the county, two plans are proposed. *
e e e

Plan: (a) Sample 20 farms -at ;andum.
(b) Estimate the mean acreage of corn per farm in a confidence interval. .
{c) Multiply both ends of the interval by 1,000 to. get an interval estimate of the total.

Plan I (2) Identify the 0D corn-grawing farmsé:—
(b) Sample 20 corn-growing farms at random.
(c) Estimate the mean acreage of corn for corn-growing farms in 2 confidence interval.
(d) Multiply both ends of the interval by 100 to get an interval estimate of the total.

{  On the basis of the information given, which of the following is the bester method for estimating the
total farm acreage of corn for the county? :

(A)_Choose plan I over plan IL
(8) JChoose plan II over plan L )

Choose either plan, since both are good and will produce equivalent results.
(D) Choose neither plan, since neither estimates the total farm acreage of corn.
(E} The plans cannot be evaluated from the information given. :




8. Which of the following can be used to show a cause-and-effect relationship between two ‘variables?

A) A census
A controlled experiment
An observational study
- (D) A sample survey
(E) A cross-sectional survey -

9. To check the cffect of cold temperature on the elasticity of two brands of rubber bands, one box of
Brand A and one box of Brand B rubber bands are tested. Ten bands from the Brand A box are placed
in"a freezer for two hours and ten bands from the Brand B box are kept at room temperature. The
amount of stretch before breakage is measured on each rubber band, and the mean for the cold bands
is compared to the mean for the others. Is this a good experimental design? . =

(A) No, because the means are not proper statistics for comparison.
(B) No, because more’than two brands should be used.

C)_No, because more temperatures should be used.
@ o, because temperature is confounded with brand.

E) Yes

12. The heig.hls of adult women are nppmxlmzltely normally distributed about a mean of 65 inches with a
standard deviation of 2 inches. If Rachael is at the 99th percentile in height for adult women, then her
hElght. in inches, is closest to- .

.(A) 50

®) 62
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13. Joe and Matthew pian to visit 2 bookstore. Based on their previous visits to this bookstore, the pmba—
bility distributions of the number of books they will buy are given below. .

Number 6f books . .
Joe will buy 0 w il

2
Probability 050 025 025
Number of books
Marthew will buy 0 1 2
Prnbability 025 050 025

Assuming that Joe and Matthew make their decisions :ndtpendamly, what is the pmhnhlhly that they
will purchas: no books on this visit to the bookstore?

T (aA) 0.0625
.' 5

pl=a)e th=
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+ 10. The bmcplms above summarize two data sets, A and B. Which of the fuuuwmg -must be true?

% .L Set A contains more data than Set B.
0. The bax of Set A contains more data than _the box of Set B, .
z L/.IIL The data in Set A have a larger range than the data in Sc:]!

A) I enly . it ’
(@M onty ’
Iand II only : . s

(D) H and I only
(B) LH,and T

* 11. The XYZ Office Supplies Cornpany sells calculaters in bulk at whulr.sale pnces. as well as mdmdn_

- ally at retail prices. Next year's sales depend on market conditions, but executives use probability to
find estimates of sales for the coming year. The following tables are estimates for next ycar s sales.

@)

WHOLESALE SALES

W Number Sold 2,000 5000 10,600 20,000
(V Pr(?hahili[y 0.1 03 0.4 0.2
eg\oL ¢ o :
i RETAIL SALES
49 7 9 NomberSold 600 1000 1,500
1 " Probability 04 05 0.1

What profit does XYZ Officz Supplies Company expect to make for the next year if the profit from
each calculator sold is $20 at wholesale and 530 at retail?.

'

o,

510,550
$220,700
$264,750
; (D) $833,100
i (B) $1,002,500
i
4 .
"- . . AN
: Job Mo Job Total ‘% )NL:’_
Juniors | 13 e 18 Bhi ~92
e -~
o 7 Seniors | - 13 x || 3 | \Yme B
Total 26 31" 57

14. A survey of 57 students was conducted to determine whether or not they held jobs outside of school.
The two-way table above shows the numbers of students by employment status (job, no job) and class
(juniors, seniors). Which of the following best describes the relationship between employment status
and class?

(A) There appears to be no association, since the same number of juniors and seniors have jobs.
(B) There appears to be no association, since close to half of the students have jobs.
&9, There appears to be an association, since there are more seniors than juniors in the survey.
@ There appears lo be an associalion, since the proportion of juniors having jobs is much larger than
the proportion of seniors having jobs.
(E} A measure of association cannot be determined from these data.

15. Which of the following is the best ésimale of the standard deviation of the distribution shown in the -
figure above?

of
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. Ten smdents were randomly selected from a high school to take part in a program designed to raise
their reading comprehension. Each student took a test before and after completing the program. The
mean of the differences between the score after the program and the score before the program is 16. It

o was decided that 2ll students in the school would take part in this program during the next school year.
Let i, denote the mean score after the program and p, denote the mean score before the program
for all students in the school. The 95 percent confidence interval estimate of the true mean difference
for all students is (9, 23). Which of the following statements is a correct interpretation of this confi-

l_imr}il_l\(eml? . :

. [y with probability 0.95.
< W, with probability 0.95. : i
is around 23 and p, is around 9. :
corany M, and pg with (i, — Ji3) 2 14, the sample result is quite likely. .-
((EPFOI any p, and jr, with 9 < (j, — Up) < 23, the sample result is quite likely.

1: Gina's doctor told ber that the standardized score (z-score) for her systolic blood pressure, as compared
¥ to the blood pressure of other women her age, is 1.50. Which of the following is the best interpretation
of this standardized score? I

@Gina's systolic blood pressure is T50.
B

)/Gina’s systolic blood pressure is 1.50 standard deviations above the average systolic blood pressure
- of women her age. : L .
{C) Gina's systolic blood pressure is 1.50 above the average systolic blood pressurc of women her age.
(D) Gina's systolic blood pressure is 1.50 times the average systolic blood pressure for women her age.
(E) Only 1.5% of women Gina's age have a higher systolic blood pressure than she does.

" Questions 19-20 refer to the following ihfnnjnation.

Every Thursday, Man and Dave’s Video Venture has “'roll-the-dice” day. A _.gustomer may choose lo n;li
wo fair dice and rent a second movie for an amount (in cents) equal to the numbers-uppermost on the dice,
with the larger number first. For example, if the customer rolls a two and a four, a second movie may be
cented for $0.42. If a two and a two are rolled, a second movie may be rented for $0.22. Let X represent
the ampunt paid for 2 second movie on roll-the-dice day. The expected value of X is $0.47 and the stan-

dard deviation. of X is SD.IS: . .

19. If a customer rolls the dice and rents a second movie every Thursday for 20 r:unsnz.'uiiv: wesks, what is
the total amount that the customer would expect to pay for-these second movies? -

(A) 50.45
- (B) $0.47

(C) $0.67°
$3.00
$5.40

E\f'}(.f,o‘?’.‘i??‘(%';jil?

20. Tf a customner rolls the dice and rents a second movie every Thursday for 30 consecutive wesks, what is
the approximale probability that the total amount paid for these second movies will exce=d $15.00 ?

S A0 : -
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% I8. The Physicians' Health Smdy, a Jarge medical experiment involving 22,000 .rx;alc physicians, attempted

. to determine whether aspiria coild help prevent heart attacks. In thi
cte 2] L is study, one group of ai
physicians took an aspirin every uth_:r day, vehile a control group took a piacebo.gt,\oftgr sc\frc:lumz I,KDOI_;:; ’
was determined that the physicians in the group that took aspirin had significantly fewer hearr a.l]zck;
than the Physicians in the control group. Which of the following statements explains why it would
\b}aypmpnale to say that everyone should take an aspirin every other day? . -
. L The study included only physicians, in individuals i
o y ly physicians, and different results may occur in individuals in other occus
- IL The study included only males and there. ma i
c b e iy be different resuits for femnales.
L~ OL  Although taking aspirin may be helpfil in & ks, i
s zy pfal prewm ing heart attacks, it may be harmful to some other

(-A) I only
(B) II only
(C) II enly

II and 1T only
L I, and I

Z1. A company wanted to determine the health care costs of its employees. A sample of 25 employees
were interviewed and their medical expenses for the previous year were determined. Later the company
discovered that the highest medical expense in the sample was mistakenly recorded as 10 times the
.actual .amount. However, ng error, the corrected amount was still greater than or equal
ta any other medical expense in the sample. Which of the following sample statistics must have
remained the same after the correction was made? .

. t%; Mean 2
1an
Mode . )
(D) Range .
(E) Variance " - .

22. The back-to-back stem-and-leaf plot below gives the percentage of students who dropped out of school
_at each of the 49 high schools in 2 large metropolitan school district.

School Year School Year
1985-1990 1992-1993
0 |4 -
999088 7[0|56667778889039
4444433222211110[(1(00001111222334444
99977666651 |55566667777%8
ii : - 4222100]/2[13 ’
888762
23 o112
766|3]s
z 4l

Far 1992-1993, 1|2 represents 12%.

Which of the following satements is NOT justified by these data?

(A e drop-out rate decreased in each of the 49 high schools between the 1989-1990 and 1992-1993"

school years.
) For the schoal years shown, most students in the 49 high schools did not drop out of high school.
C) In general, drop-out rates decreased between the 1989-1950 and 1992-1993 school years.
(D) The median drop-out rate of the 49 high schools decreased between the 1989-1990 and 1992-1993
school years. : ¢
(E) The spread betwesn the schools with the lowest drop-out rates and those with the highest drop-out
- rates did not change much betwesn the 1989-1990 and 1992-1993 school years. .

sy




selecting % computer chips at random from a large batch of chips. Ir_\
f the chips are acceptable. Let X denote the number of acceptable chips
probable value of X 2. E

23. Circuit boards are assembled by
this batch of chips, 90 percent of c
out of a sample of 4 chips from this batch: What is the Jeast

T Xlevz 3 Y
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, - ir jobs ir sho duces a mean of $127.95
24, A random sample of the costs of repair jobs ‘at a large muffler repair s'hop pro mean ]
and a standard l:i:viaﬁnn of $24.03. If the size of this sample is 40, which of the following is an approxi-
rmate 90 percent confidence interval for the average eost of a repair at this repair shop?

Ay $127.95+ 54.87
127.95 + ° 86.25
512795 + 5745

(D) $127.95 £ 530.81

'

FE) $£127.95.£.539.53 i N . z'{‘ai
A £ 1681 T
X [ volm |
AR T

27. The student gave,rnm;m at a high school wants to conduct a survey of student opinion. It wanls to
* begin with a simple random sample of 60 students. Which of the following survey methods will
produce a simple random.sample? ~ . Vo iy

?{ -(A) Survey the first 60 students to arrive at school in the morning. % .
* .(B) Survey every 10th student entering the school library until 60 students are surveyed.
X (C) Use random numbers to choosé 15 each of first-year, second-year, third-year, and fourth-year
- students. . = . .
X (D) Number the cafeteria seats. Use a table of random numbers to choose seats and interview the
-students until 60 have been interviewed. .
t/ (E) WNumber the stdents in the official school roster. Use a table of random nurnbers to choose
60 students from this roster for the survey. .

" 28. There is a linear relationship between the number of'chifps made by the striped ground cricket and the '
air temperature. A least squares fit of some data collected by 2 biologist gives the model
¥ =252+33z 79<x<75,-_
where x is the number of chi}ps p:r-minum and ¥ is the estimated temperature in degress Fahrenheit
‘What is the estimated increase in lemperature that corresponds to an increase of 5 chirps per minute?

33°F
165" F
(©) 252°F
D) 285°F
(E) 4L.7°F

g i
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29. In a test of the null hypothesis Hy. = 10 against the alternative hypothesis H,: p > 10, a'sample

25. At a college the scares on the chm-:?s:ravﬁhal.mriz are approximately normally distributed. wi
mean of 75 and a standard deviation off 12. The seares on the-caiculos final are also aPme:ir:;.i‘;]a ”
normally distributed, with a mean: of 80:andi 2 standard deviation of 8. A stadent scored 81 on they

chemistry final and 84 on the caleulus: final. Relatve to the in each respecti e
subject did this student do better? - ? - respective class, .Ztv;hlch_
(A) The student did befter in chemistry. . ‘CK,, e ?"w( = 2
The student did better in calcufus. | N . E
@bcsmdﬂﬂ%ﬁdmwﬂ’hﬁaducm . N ').r 2
There is no basis for comparisomn, since the subjects are different from each other and are ir
. different departments. . 7
(E) There is not enoogh informatiom for comparison, because the number of students in each clas.
not knowt. ¥ :

- .
26. A fair coin i flipped 10 times and the ymber of heads is counted. This procedure of 10 coin flips is

repeated 100 dmes and the results zre placed: in a frequency table. Which of the frequency tables below -
is most likely to contain the resuits from these. T0O' trials? * '

. (M) Numberdf | Frequency B} Nombes of | Frequency |( @ JNumber of - Freguency
" Heads : | Heads . Heads i
0 133 a 9 o 0
1 12 N L 9 L 0
-2 9 3 z 9 2 G
3 3 3 9 3 9
- 4 2 d 4 g. 4 - 2
5 1 3~ 10 : 5 24
1 6 3 3 9 . 6 18
Toes 5 E & 9 7 2
8 8 g 9 8 T
] 14 9 9 9 2
10 21 10 9 - 10 0
. ] gid e
() Numberof ‘Frequency (B [Numbercf Freqiency Vi RF?M‘AE{ (Fy '\",‘ -\JB
Heads | Heads - /
0 7 a 0
c 1 10 b Q
2 6 2 0
3 11 - .= 2
4 8 4 24 ;
5 10 5 S
6 ki 3 22
o 12 T 1
8 T g 0
g 11 -9 1]
-10 9 i@ 0

from a normal population produces: a mean of 13:4. The z-score for the sample is 2.12 and the p-value
is 0.017. Based on these statistics, which: of the following conclusions conld be drawn? .

here is reason to conclude that p'> 10. i
E) Due to random flucmation,, 48-3 percent of the time a sample produces a mean larger than 10.
(C) 1.7 percent of the time, rejecting the altermative hypothesis is in error.
(D) 1.7 perceat’of the time, the mean is above 10.
(E) 98.3 percent of the time, the mean is below 10. . |

30. For which of the fulléwing‘di?m'butims is the meari greater than the median?
(. )

&)




- . . ) . . i1 < . -
. - i - 33. A 95 percent confidence interval of the farm 5 £ E will be used to obtain an estimate for an

4 = A
) unkgown population proportion p. If § & the sample proportion and % | i
k 0 pro = E isthe
: | - . which of the following is the smallest i ot iR O,
: ._E Bl g is the sm samp? size r.ha{ will guarantes a margin of error of at mast
; 3 10,54 .07 X
: B \35{;_.. A = ,98 :
) o 100 N N
: . 75 =
; ) 250 ’
-2 H '
1 i E) 625 & o= 1529 7' @ ,
1 . + - ' .

012345678

31. The eguation of the least squares regression line for the points on the scatterplot above is
y = 13 + 0.73r. What is the Tesidual for the point (4, 7) 7", =
. : 2%

78 ' q :‘»/]3‘4'7?30!) — k(.\

3.00 3
© 400 & M T
. (D) 422 : - ; .
: . : YA S 34. The process of producing pain-reliever tabless yields tablets with varvin o sk
] R X - : A ; - dient Tt is claimed that the average amount of active ingredient per t‘abl-ft ism;:l.ll:-amsluiotg‘n‘:;lﬁ:ammg;b
i_ ureau tests z random sarnple of 70 tablets, The mean content of the aEL;ve
i e-the standard deviation is 2] milligrams. What is
; ! S€2 7~V
32. The distribution of the weights of loaves of bread from a certain bakery follows approximately a : .
normal distribution. Based on a very large sample, it was found that 10 percent of the loaves weighed ' .
less than 15.34 ounces, and 20 percsnt of the loaves weighed more than 16.31 cunces, What are the i HOtw l(\.A,,(‘AﬁAqﬂs‘f (Y ’3
mean and ‘standard deviaticn of the distribution of the weights of the loaves of bread? . H + =N 4 -
. ’ : - i 2 2 1)
(A) o= 1582, o= 0.48 o SN2 )b"n) ! L2 2y )
(B)_p = I5.82, o = 0.69 iz "‘NM‘_ W vy, : : : . . ;, Bst
= 15.87, 0 = 0.50 1~ . s 7 4
P i ; -] 285T !
—3[D) 1 = 1593, o = 046 2 . ! . ) 0
o (B) 1 =16.00, o =050 = - : . _ . ('S -
L I5,3474 &3 Pom (P Mo 52 5,)
s o A 2 £ S - -
i - ~ gz = = s E : ;!
s . 7 - - gy,g;-;, L. : :
to= . . s N

te L@Z{S’b"ﬂ'.;}-’ |53y )34"3-.1 4_,;'_?’,3 155 = Yo 21— ,.gf‘-f;ﬁ 2

C +—.8“'_!-6‘°?' "*_m"_"""f_‘ 2,073 % TF > y 7 : L .
;.IS.|{I'3 . w.mqi(gﬁ .- : |

e D tiod

o R -_ [ 31 ] " 5 ' * . -32

L T

35. A-urvey was conducted to determine what percentage of college seniors would have chosen to attend
a different college if they had known then whar they know now. In 2 random sample of 100 seniors,
34 percent indicated that they would have attended a different college. A 90 percent confidence interval
for the percentage of all seniors-who would have attentled a different college is -

(A) 247% 0 433% - VT ' i)
25.8% 10 42.2% . -2y £ —
5.2% :g 41.8% " L-,-"} V i ,é‘{'f‘[ 13 .
30.6% to 37.4% - s : s
(B) 312% 1o 368% i e
- SN W LE

END OF SECTION I

IF YOU FINISH BEFORE TIME IS CALLED, YOU MAY
CHECK YOUR WORK ON SECTION L .
DO NOT GO ON TO SECTION IT UNTIL YOU ARE TOLD TO DO SO.




Chapter lil Answers to the 1997 AP Statistics Examination 3

W Section I: Multiple Choice Section I: Multiple Choice -
i ® Blank Answer Sheet i

Listed beléw are the correct answers .t(.) the multiple-

B Section II: Free Response choice questions and the percentage of AP candidates
® Student Preparation for the Fxam who answered each question correctly. A copy of the
® Free-Response Questions, Scoring Guidelines, blank answer sheet appears on the foﬂcvvihg pages for

and Sample Student Responses reference.

m Section II, Part A
2 - . m Secrion II, Part B

Section | Answer Key and Percent Answering Correctl

;ltém“j. * Cotrect Percent - ltem ".Qu;re'ct_ ~Percent Correct -
- No._ ~Answer  Correct - Answer .. Correct - Answer:
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