4.

STATISTICS -
SECTION I o \O
Time—1 hour, and 30 minutes s
Number of qi:estiuné—35
Percent of total grade— 50 4 =
ions: Solve each of the following problems, using the available space for scratchwork. Decide which

e best of the choices given and fill in the comresponding oval on the answer sheet. No cradit will be
“ = for anything written in the test book. Do not spend loo much time on any one problem.

LSA reported that speed skater Bonnie Blair had “won the USA’s heart,” according to a USA
]ﬁayj.?ggyﬁ!gallup poll :npr::luaed on the final Thursday of the 1994 Winter Clympics. ‘When asked
who was the hero of the Olympics, .65 percent of the res;vondc::ns chose Blair, who won fn:e gold
medals. The poll of 615 adults, done by telephone, had a margin of error of 4 percent. Which of the
following stalements best describes what is meant by the 4 percent margin of error?

(A) About 4 percent of adults were expecled 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) About 4 percent of the 615 adults polled refused to answer.

(D) Moz all of the 615 adults knew anything about the Olympics. -

(E) The difference between the sample percentage and the population percentage is likely to be |]ess
than 4 percent. ) .

A manufacturer makes lightbulbs 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 expecied number of nondefective lightbulbs in 2 random sample of 1,000 bulbs?

(A) 20 - ;
(B) 200 . .

© 960

) 980

(B) 1,000

. When 2 virus is placed on a tobacco leaf, small lesions appear on the leaf. To compare the mean

number of lesions produced by two different strains of virus, one strain is applied to half of each of
8 tobacco 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 half are thes
counted. The data are given below. . . i

< Leaf Strain 1 Strain 2
1 31 18
2 20 17 ¢
3 18 14 -
4 17 11
5 9 10 R
6 8 7
7 10 ¥ i
8 7 6

What is the number of degrees of freedom associated with the a}')propriale. 1-test for testing to see if
there is 2 difference between the mean nurnber of lesions per leaf produced by the two strains?

(A 7

(3 8

©n ’ as
@) 14 :

® 16 .

2. An automobile manufacturer claims that the average i i i

: ; s the ge gas mileage of a new model is 35 miles pe:

~ (mpg). A consumer group is skeptical of this claim and thinks the manufacturer may be oversﬁn\:nggat]l?:
average gas_md:age.. Ifp represents the true average gas milsage for this new model, which of the

-following gives the null and alternative hypotheses that the consumer group should test?

(A) Hy: < 35 mpg
Hye p235mpg
(B) Hy p <35 mpg
Hy 1 >35mpg
(©) Hy p =35mpg
Hy: p>3s mpg
(D) Hy ¢ =35 mpg
H,: 1< 35 mpg
(E) Hy p =35mpg .
Hy: e # 35 mpg _ y p

w

. A magazine has 1,620,000 subscribers, of whom 640,000 are women and 980,000 are men "J'hirt.y
percent of the women read the advertisements in the magazine and 50 percent of the men r;:ad the

zdvertisements in the magazine. A random sample of 100 subscribers is selected, What

number of subscribers in the sample who read the advertisements? )

is the expected

(A) 30

(B) 40 '
©) 42

(D) 50 :
(E) 80 « ‘

—_—

6. Which of the following is 2 criterion for choosing a r-test rather than & z-test when making an infer-
ence about the mean of a population? > . .

" (A) The standard deviation of the population is unknown.
(B) 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) Tbe sample size is less than 100.

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

Plan I: (z) Sample 20 farms at random. -

(b) Estimate the mean acreage of corn per farm in a confidence interval.

() Multiply both ends of the interval by 1,000 to get an interval estimate of the total.
Plan I: (a) Identify the 100 corn-growing farms.
(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.

I 70;. the basis of the information given, which of the following is ﬁlje better method for estimating the
total farm acreage of corn for the county?

{A) Choose plan I over plan IL

(B) Choose plan II over plan L

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

. To check the effect of cold temperature on the elasticity of two brands of rubber bands, one box of
Drand 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 lo the mean for the others. Is this & good experimental design? 5

o

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

(C) No, because more temperarures should be used.

(D) No, because temperature is confounded with brand.

(E) Yes . &

‘12. The heig.has of adult women are approximately 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
height, in inches, is closest to- . .

(A) 60
(3) &2
() 68
() 70
(E) 74

13. Joe and Matthew plan to visit a bookstore. Based on their pnvmus visits to this bookstore, the pmha-
bility distributions of the number of books they will buy are given below.

Number 6{ books . E
Joe will buy 0 1

)

Probability 0.50 0.25 025

Number of books .
Matthew will buy ] 1 2

Prnhahilily 0.25 0.50 025

Assuming that Joe and Matthew ma.kc their decisions mdependanrly, what is the prubab;!uy that they
will purchasc no books on this visit to the bookstore?

(A) 0.0625  *

{E) 0.7500

- 10. The boxplots above summarize two data sets, A and B. Which of the following must be true?

I Set A contains more data than Set B.
I.. The box of Set A contains more data than the box of Set B,
I The data in Set A have a larger range than the data in Set B.

(A) I only
(B) III only

(C) 1and II only
(D) 1I and I only
(E) LI and I

1

1. The XYZ Office Supplies Company sells calculators in bulk at wholesale prices, as well as individu-
- 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 year's sales.

# WHOLESALE SALES

Number Sold 2,000 5,000 10,000 20,000

Prqbabflily 0.1 03 0.4 02
RETAIL SALES

Number Sold 600 1,000 1,500

Probability - 0.4 05 . 01

What profit does XYZ Office Supplies Company expect to make for the next year if the profit from
each calculator sold is $20 at wholesale and $30 at retail?.

(A)  $10,5%0
(B) 5220700 .

(©)  5264,750

(D) $833,100 :

(E) $1,002,500 -

e S TR

Job  Molob  Totl

Juniors 13 5 18
Seniors | - 13 26 39
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 stdents by employment status (job, no job) and class
(juniors, seniors). Which of the following best describes the relationship between employment status
and class? ” " a
(A) There appears 10 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.

(C) There appears to be an association, since there are more senjors than juniors in the survey.

(D) There appears to be an association, since the proportion of juniors havmg jobs is much larger than
. the proportion of seniors having jobs.

(E) A mieasure of association cannot be determined from these data.

15. Which of the fu]luwlng-is the best estimalte of the standard deviation of the distribution shown in the -
figure above?

(A). S
(8) 10
() 30
(D) 50
(E) &0




Ten students were randomly selected from a high school to take part in a program designed to raise
thel reading comprehension. Each student look 2 test before and after completing the program. The
-aean of the differences between the score after the program and the score before the program is 16. It
was decided that all students in the school would take part in this program during the next school year.
Let u, 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- [

dence.interval? .

(2 W, with probability 0.95. 3 . : i
® i with probability 0.95.

{ s around 23 and i, is around 9. : : i
(D, .any p, and py with (1, — Hg) 2 14, the sample result is guite likely. . |
(E) Forany p, and jp with 9 < (k. = fp) < 23, the sample result is quite likely. 3

.

Gina’s doctor told her that the standardized score (z-score) for her systolic blood pressure, 2s 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? € -

(A) Gina's systolic blood pressure is I50. i )

(B) Gina's systolic blood pressure is 1.50 standard deviations above the average systolic blood pressure
- of women her age. B : 3

(C) Gina's systolic blood pressure is 1.50 above the average systolic blood pressure 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 18-20 refer 1o the following information.

Every Thursday, Matt and Dave's Video Venture has “roll-the-dice” day. A.customer may choose to n‘)ll
wo fair dice and rent a second mavie 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
rented for $0.42. If a two and & two are rolled, a second movie may be rented for $0.22. Let X represent
the amgunt paid for a second movie on roll-the-dice day. The expected value of X is $0.47 and the stan-

dard deviation of X ’is $0.15. .

19. If a customer rolls the dice and rents a second mevie every Thursday for 20 consecutive weeks, what is
the totz] amount that the costomer would expect to pay for-these second movies? -

(A) 50.45 ‘ . .
“(B) 5047 .

(C) 50.67

(D) $3.00

(E) $9.40

1f a customer rolls the dice and rents a second movie every Thursday for 30 cunse_cu(ive weeks, what is
the approximate probability that the total amount paid for these second movies will exceed $15.00 7

2

=}

(A) 0 . . -
(B) 0.09 !
(C} 0.14 _ 2, . * :
(D) 0.86 , : . -

(B) 0.91 . : #

=

% I8. The Physicians' Health Study, 2 large medical experiment involvin ici.
; tudy, 2 lar I T £ 22,000 male physic 7
L to dc_::;mmr. whether aspirin coulc help prevent heart atlacks. In this siudy, one g?o:nlc:faﬁ;ma:?el?%&i
physicians took an aspirin every other day, while 2 control group took a placebo. After several yﬂa;-s it
was d_e!en-mn_ed_ that the physicians in the group that took aspirin had significantly fewer heart anacl;s
than the ph‘)'SLClarlS in the control group. Which of the following statements explains why it would nor
be appropriate to say that everyone should take an aspirin every other day? -
L Th: study included only physicians, and different results may oceur in individuals in other occue
pations.
UI;. Emh srudhy il;(f:luded only males and there may be different results for females
% though taking 2spirin may be helpful in preventing heart attacks, coni =
s p p‘ E . it may be harmful to some other

i, (A) Ionly
(B) II only
(C) I only
(D) 11 and 11 only
(E) L1 and Il

2]. 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, after correcting the error, the comrected amount was still greater than or equal
to any other medical expense in the sample. Which of the following sample statistics must have
remained the same after the correction was made?

« (A) Mean
(B) Median
(C) Mode
(D) Range
(E) Variance

22, The back-to-back stem-and-leaf plot below gives the percentage of stdents who dropped out of school
.at each of the 49 high schools in a large metropolitan school district.

School Year School Year
1989-1990 1992-1993
’ o |a,
'9999887|0|5666777888899
44444332222]111010900.111122233'4444
995977666651 |55566667777F8
0 4222100[2 (13
: 888762
2300112
766|3|5
4|
LI o For 1992-1993, 1]2 represents 12%,”

Which of the following StaleE.TJL; is NOT justified by these data?

(A) The drop-out rate decreased in each of the 49 high schools between the 1989-1990 and 1992-1993 -
school years. i

(B) For the school 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 1989-1990 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 between the schools with the lowest drop-out rates and those with the highest drop-out

| - rates did not change much between the 1989-1990 and 1992-1993 school years.




puter chips at random from 2 large batch of chips. In
ceeptable. Lt X denote the number of acceptable chips

from this batch: What is the least probable value of X 2 . .

_ Circuit boards are assembled by selecting 4 com,
this batch of chips, 80 parcent of the chips are a
out of & sample of 4 chips

L

(o
(B) 1
2
g
1

repair jobs at a large muffler repair Shi;p produces & mean of $127.95
the size of this sample is 40, which of the following is an approxi-
of a repair at this repair shop?

A random sample of the costs of
and 2 standard deviation of §24.03. If
mate 90 percent confidence interval for the average €ost

no
>

1

$4.87

(A) 512795
$6.25

(B) $127.95
(C)y $127.95 $7.45
(D) $127.95 £ $30.81
(E) $127.95.%+ $39.53

H

7. The student government at a high school wants 1o 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? o 2 -

(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.
. (C) Use random numbers to choose 15 each of first-year, second-year, third-year, and fourth-year

students. . -

(D) Number the cafeteria seats. Use a table of random numbers to choose seats ‘and interview the
-students until 60 have been interviewed. X

(E) Number the students in the official school roster. Use a lable of random numbers to choose

i 60 srudents from this roster for the survey.

18. 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 a biologist gives the model
§=252 + 3.3x 9<x<25, .

where x is the number of chirps per minute and 3 is the estimated temperature in degrees Fahrenheit
What is the estimated increase in temperature that corresponds to an increase of 5 chirps per minute?

(A). 33°F
(B) 165°F
(C) 252°F
(D) 28.5°F
(E) 4LT°F

25. At z college the scores on the chemistry final exam are approximately normally disiributed, with a
rmean of 75 and 2 standard deviation of 12. The scores on the-caleulus final are zlso approximately
normally distributed, with & mean of 80 and a standard deviation of 8. A student scored 81 on the
chemistry final and B4 on the calculus final. Relative to the students in each respective class, in which
subject did this student do better? o

(A) The student did betier in chemistry.

(B) The student did better in calculus. .

(C) The student did equally well in each course, .

(D) There is no basis for comparison, since the subjects ‘are different from each other and are in
different departments. . i7"

(E) There is not enough information for comparison, because the number of students in each class is
not known. :

26. A fair coin is flipped 10 times and the number of heads is counted. This procedure of 10 coin fiips is
repeated 100 times and the results are placed in a frequency table. Which of the frequency tables below -
is most likely to contain the results from these 100 trials? : k

(A Number of Frequency (B[ Number of Frequency (©)[ Number of Frequency
Heads - i Heads 3 Heads .
0 19 0 9 0 [
1 12 1 9 1 0
2 9 2 9 2 o
3 6 3 9 3 9
=4 2 4 9. 4 22
] 1 5 - i 3 S 24
! ] 3 6 9 6 18
7 = 7 9" 7 12
8 8 8 9 g 7
9 14 9 9 9 2
10 21 10 9 10 [+]
(DY Number of “Frequency (E) [ Number of Frequency
Heads - * Heads
'] 7 0 0
| 10 1 0
2 6 2 0
3 11 3 2
4 8 4 24
5 10 5 51
6 9 6 22
7 12 7 1
7 g 0
9 1] -9 0
10 9 - 10 0

29. In a test of the nuil hypothesis Hy: B = 10 against the alternative hypothesis H,: p > 10, asample

from 2 normal population produces 2 mean of 13.4. The z-score for the sample is 2.12 and the p-value
is _0.01‘?. Based on these statistics, which of the following conclusions could be drawn?

{A) There is reason to conclude that p™> 10. s

() Due to random flucruation, 48.3 percent of the time 2 sample produces 2 mean larger than 10.
{C) 1.7 percent of the time, rejecting the alternative hypothesis is in error.

(D) 1.7 percent of the time, thé mezn is above 10.

(E) 98.3 percent of the time, the mean is below 10,

30. For which of the following distributibns is the mearn greater than the median?

)
®
&
©

(E}

by PLT
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31. The equation of the least squares regression line for the points on the scatterplot above is ~ ~ o
¥ = 1.3 + 0.73x. What is the-residual for the point (4, 7) 7~ . -

(A) 2.78 - +

(B) 3.00

(C) 4.00

(D) 4.22

(E) 7.00

32 TI"IL’- distribution of the weights of loaves of bread from a cerrai.n bakery follows approximately a : '

normal distribution. Besed on a very large sample, it was found that 10 percent of the loaves weighed
less than 15.34 ounces, and 20 percent of the loaves weighed more than 16.31 ounces. What are the
mean and standard deviation of the distribution of the weights of the loaves of bread? - ;

(A) 1= 1582,
(B) u = 1582,
(C) 1 = 15.87,
(D) p = 1593,
(E) p =16.00,

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

(A) 24.7% 10 43.3%
(B) 25.8% 10 42.2%
(C) 26.2% to 41.8%
(D) 30.6% to 37.4%
(E) 31.2% to 36.3%

. " END OF SECTION I

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

33. A 95 percent confidence interval of the form F £ E will be vsed 1o obtain an estimate for an

unknown population proportion p. If p is the szmpl i i i
k 1 pro i ple proportion and £ is the margin of e
;llc'llsc); of the following is the smallest sample size that will guarantze & margin of errglrnnf atnrx‘:;;t

(A) 25
(B) 100
© 175 _
(D) 250
(E) 625

34,

The process of producing pain-reliever tablets yields 1 i i i

] : y e yields tablets with varying amounts of the active ingre-
dient, Tt is claimed tha.t the average amount of active ingredient per tablet is at least 200 millic'ralrr:-xgsr ©
tl‘he CPnsumer Walchaag F}ureau tests a random sarmple of 70 tablets. The mean content bf'ﬂ?e aé-ti.v:
ingredient for this sample is 194.3 milligrams, while'the standard deviation is 21 milligrams. What §
the approximate p-value for the appropriate test? ¥ - ?

(A) 0.012
(B) 0.024

(©) 0.050 -

(D) 0.100
(E) 0.488

a
i




Answers to the 1997 AP Statistics Examination

B Section I: Multiple Choice Section I: Multiple Choice -

m Blank Answer Sheet

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

a Section II, Part A
@ Section II, Parc B

Section | Answer Key and Percent Answering Correctly

Listed below are the correct answers to the multiple- -




