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(a) Based on the scatterplot, describe the effect of drug A and how it is related to strength in milligrams.
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(b) Based on the scatterplot, describe the effect of drug B and how it is related to strength in milligrams.
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(c) Which drug would you give and at what strength, if the goal is to get pain relief of at least 50 at the lowest
possible strength? Justify your answer based on the scatterplot.
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(a) Based on the scatterplot, describe the effect of drug A and how it is related to strength in milligrams.
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(b) Based on the scatterplot, describe the effect of drug B and how it is related to strength in milligrams.
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(c) Which drug would you give and at what strength, if the goal is to get pain relief of at least 50 at the lowest
possible strength? Justify your answer based on the scatterplot.
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(a) Based on the scatterplot, describe the effect of drug A and how it is related to strength in milligrams

pecaunse e yvelatonip s dlmrcy hovizeontal, +ie Qf'fe ct
of dvug A vemalns about the same with ivereasivg
Shenstin (o 280 M3 to 400 M) DvUg A s chewn
to velieve abount 6570 of the paln atr amy shrengdis.

(b) Based on the scatterplot, describe the effect of drug B and how it is related to strength in milligrams.
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(c) Which drug would you give and at what strength, if the goal is to get pain relief of at least S0 at the lowest
possible strength? Justify your answer based on the scatterplot.

| wor'd give dvug A et 20 milligrams glven the preconditiouns.
brug & Wes the lowest strengHin ot which at least sp7. of

Pae padn 1% velieved, (abwnt 65 %) and +vus s e wesy
cholce .

GO ON TO THE NEXT PAGE.



.\ /] The *ADVANCED
ﬁ College PLACEMENT
Board PROGRAM®

AP Statistics
2000 Student Samples

The materials included in these files are intended for non-commercial use by AP
teachers for course and exam preparation; permission for any other use must be sought
from the Advanced Placement Program. Teachers may reproduce them, in whole or in

part, in limited quantities, for face-to-face teaching purposes but may
not mass distribute the materials, electronically or otherwise. These materials and any
copies made of them may not be resold, and the copyright notices must be retained as
they appear here. This permission does not apply to any third-party copyrights
contained herein.

These materials were produced by Educational Testing Service (ETS), which develops and administers the examinations of the Advanced Placement Program for the
College Board. The College Board and Educational Testing Service (ETS) are dedicated to the principle of equal opportunity, and their programs, services, and
employment policies are guided by that principle.

The College Board is a national nonprofit membership association dedicated to preparing, inspiring, and connecting students to college and opportunity.
Founded in 1900, the association is composed of more than 3,900 schools, colleges, universities, and other educational organizations. Each year, the College Board
serves over three million students and their parents, 22,000 high schools, and 3,500 colleges, through major programs and services in college admission, guidance,

assessment, financial aid, enrollment, and teaching and learning. Among its best-known programs are the SAT®, the PSAT/NMSQT™, the Advanced Placement
Program® (AP®), and Pacesetter®. The College Board is committed to the principles of equity and excellence, and that commitment is embodied in all of its
programs, services, activities, and concerns.

Copyright © 2001 by College Entrance Examination Board. All rights reserved. College Board, Advanced Placement Program, AP, and the acorn logo are registered
trademarks of the College Entrance Examination Board.



2. Anthropologists have discovered a prehistoric cave dwelling that contains a large number of adult human
footprints. To study the size of the adults who used the cave dwelling, they randomly selected 20 of the
footprints from the population of all footprints in the cave and measured the length of those footprints.
Some statistics resulting from this random sample are as follows.

Sample size 20 Minimum 152 cm =575

Mean 24.8 cm First quartile 18.7cm~, 7 4

Standard deviation 7.5cm Median - 21.5cm .
Third quarile ~ 30.0cm 2.2
Maximum 37.0cm 2 W 0

The anthropologists would like to construct a 95 percent confidence interval for the mean foot length of the
adults who used the cave dwelling.

(a) What assumptions are necessary in order for this confidence interval to be appropriate?
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(b) Discuss whether each of the assumptions fisted in your r ponsc to (a) appears to be satisfied in this
situation.
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2. Anthropologists have discovered a prehistoric cave dwelling that contains a large number of adult human
footprints. To study the size of the adults who used the cave dwelling, they randomly selected 20 of the
footprints from the population of all footprints in the cave and measured the length of those footprints.
Some statistics resulting from this random sample are as follows.

Sample size 20 Minimum 152cm
Mean 248 cm First quartile 18.7 cm
Standard deviation 7.5¢cm Median 21.5¢m
Third quartile 30.0cm
Maximum 37.0cm

The anthropologists would like to construct a 95 percent confidence interval for the mean foot length of the
adults who used the cave dwelling.

(a) What assumptions are necessary in order for this confidence interval to be appropriate?
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(b) I?iscu;s whether each of the assumptions listed in your response to (2) appears to be satisfied in this
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2. Anthropologists have discovered a prehistoric cave dwelling that contains a large number of adult human
footprints. To study the size of the adults who used the cave dwelling, they randomly selected 20 of the
footprints from the population of all footprints in the cave and measured the length of those footprints.
Some statistics resulting from this random sample are as follows.

Sample size 20 Minimum 152 cm
Mean 248 cm First quartile 18.7cm
Standard deviation 7.5cm Median 21.5¢cm
Third quartile 30.0cm
Maximum 37.0cm

The anthropologists would like to construct a 95 percent confidence interval for the mean foot length of the
adults who used the cave dwelling.

(2) What assumptions are necessary in order for this confidence interval to be appropriate?
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(b) Discuss whether each of the assumptions listed in your response to (a) appears to be satisfied in this

situation.
G+ NJ _(2_} Ny
MiA ‘ } —
15:7 _i | 37,9
(e 745 37'0
1 1L ‘ \ . -
A T R 1 35
iD 's 20 29 30 i Fa)

6%(() g N \e\* ox | o\ (0’\5\1 f“t\“CJ dk(’ oNC ’t\/\Q ,

X r \.'
()l.;\ﬂ\ovtf'lo'\ of- WV\M?\Q of foov \(“j\L\J of N dc\!#—)
\NW USC() \L( c ok A\\a&\\\ﬂjl dae; ng\\ ae_fec‘r \g \QQ

(\Orr\f\u\. L\ AQP(’r) .y ,\\n:)-f)\\ \\| L5 f\ﬂl_wl’() TO

o F r Y
N\O\j e W }M«-\\Qe(\f Pfor[( sj‘o(f\\‘ ™M ? i QY::‘ ‘\:-
0 cone Vet Far b pore [or PIIT ZH0554
4'3‘”’&“’“ s s\ce:)‘ Yo W& gl T \0‘953°"J«°ﬂ'3"5355\9\m§
fee cav\\d MAJ; Gt en ook \sv«\‘vy or \oﬁ\\.},v::# Q‘( Po( vJ‘f'.

made Deacr orint<.

ats
v.u",; o

e

o
LB
A




.\ /] The *ADVANCED
ﬁ College PLACEMENT
Board PROGRAM®

AP Statistics
2000 Student Samples

The materials included in these files are intended for non-commercial use by AP
teachers for course and exam preparation; permission for any other use must be sought
from the Advanced Placement Program. Teachers may reproduce them, in whole or in

part, in limited quantities, for face-to-face teaching purposes but may
not mass distribute the materials, electronically or otherwise. These materials and any
copies made of them may not be resold, and the copyright notices must be retained as
they appear here. This permission does not apply to any third-party copyrights
contained herein.

These materials were produced by Educational Testing Service (ETS), which develops and administers the examinations of the Advanced Placement Program for the
College Board. The College Board and Educational Testing Service (ETS) are dedicated to the principle of equal opportunity, and their programs, services, and
employment policies are guided by that principle.

The College Board is a national nonprofit membership association dedicated to preparing, inspiring, and connecting students to college and opportunity.
Founded in 1900, the association is composed of more than 3,900 schools, colleges, universities, and other educational organizations. Each year, the College Board
serves over three million students and their parents, 22,000 high schools, and 3,500 colleges, through major programs and services in college admission, guidance,

assessment, financial aid, enrollment, and teaching and learning. Among its best-known programs are the SAT®, the PSAT/NMSQT™, the Advanced Placement
Program® (AP®), and Pacesetter®. The College Board is committed to the principles of equity and excellence, and that commitment is embodied in all of its
programs, services, activities, and concerns.

Copyright © 2001 by College Entrance Examination Board. All rights reserved. College Board, Advanced Placement Program, AP, and the acorn logo are registered
trademarks of the College Entrance Examination Board.



(a) Display these data graphically so that the flexibility of middle-aged men and young adult men can be easily

compared.
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(b) Based on an examination of your graphical display, write a few sentences comparing the flexibility of
middle-aged men with the flexibility of young adult men.
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(a) Display these data graphically so that the flexibility of middle-aged men and young adult men can be easily

compared.
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(b) Based on an examination of your graphical display, write a few sentences comparing the flexibility of
middle-aged men with the flexibility of young adult men.
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(a) Display these data graphically so that the flexibility of middie-aged men and young adult men can be easily
compared.
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(b) Based on an examination of your graphical display, write a few sentences comparing the flexibility of
middle-aged men with the flexibility of young adult men.
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4. Baby walkers are seats hanging from frames that allow babies to sit upright with their legs dangling and feet
touching the floor. Walkers have wheels on their legs that allow the infant to propel the walker around the house

long before he or she can walk or even crawl. Typically, babies use walkers between the ages of 4 months and
11 months.

Because most walkers have tray tables in front that block babies’ views of their feet, child psychologists have
begun to question whether walkers affect infants’ cognitive development. One study compared mental skills of
a random sample of those who used walkers with a random sample of those who never used walkers. Mental

skill scores averaged 113 for 54 babies who used walkers (standard deviation of 12} and 123 for 55 babies who
did not use walkers (standard deviation of 13).

(a) Is there evidence that the mean mental skill score of babies who use walkers is different from the mean
mental skill score of babies who do not use walkers? Explain your answer.
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(b) Suppose that a study using this design found a statistically significant result. Would it be reasonable to
conclude that using a walker causes a change in mean mental skill score? Explain your answer.
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4. Baby walkers are seats hanging from frames that allow babies to sit upright with their legs dangling and feet
touching the floor. Walkers have wheels on their legs that allow the infant to propel the walker around the house

long before he or she can walk or even crawl. Typically, babies use walkers between the ages of 4 months and
11 months.

Because most walkers have tray tables in front that block babies’ views of their feet, child psychologists have
begun to question whether walkers affect infants’ cognitive development. One study compared mental skills of
a random sample of those who used walkers with a random sample of those who never used walkers. Mental
skill'scores averaged 113 for 54 babies who used walkers (standard deviation of 12) and 123 for 55 babies who
did not use walkers (standard deviation of 15).

(a) Is there evidence that the mean mental skill score of babies who use walkers is different from the mean
mental skill score of babies who do not use walkers? Explain your answer.
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(b) Suppose that a study using this design found a statistically significant result. Would it be reasonable to
conclude that using a walker causes a change in mean mental skill score? Explain your answer.
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4. Baby walkers are seats hanging from frames that allow babies to sit upright with their legs dangling and feet
touching the floor. Walkers have wheels on their legs that allow the infant to propel the walker around the house

long before he or she can walk or even crawl. Typically, babies use walkers between the ages of 4 months and
11 months.

Because most walkers have tray tables in front that block babies’ views of their feet, child psychologists have
bcgwusu‘on whether walkers affect infants’ cognitive development. One study compared mental skills of
ndom sample of those who used walkers with a random sample of those who never used walkers. Mental

skill scores averaged 113 for 54 babies who used walkers (standard deviation of 12) and 123 for 55 babies who
did not use walkers (standard deviation of 15).

(a) Is there evidence that the mean mental skill score of babies who use walkers is different from the mean !

mental skill score of babies who do not use walkers? Explain your answer. D‘y/
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(b) Suppose that a study using this design found a statistically significant result. Would it be reasonable to @S¢ nal _{
conclude that using a walker causes a changc in mean mental skill score? Explain your answer.
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5. High cholesterol level in people can be reduced by exercise or by drug treatment. A pharmaceutical company has
developed a new cholesterol-reducing drug. Researchers would like to compare its effects to the effects of the
cholesterol-reducing drug that is currently available on the market. Volunteers who have a history of high
cholesterol and who are currently not on medication will be recruited to participate in a study.

(a) Explain how you would carry out a completely randomized experiment for the study.
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(b) Describe an experimental design that would improve the design in (a) by incorporating blocking.
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(c) Can the experimental design in (b) be carried out in a double blind manner? Explain.
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5. High cholesterol level in people can be reduced by exercise or by drug treatment. A pharmaceutical company has
developed a new cholesterol-reducing drug. Researchers would like to compare its effects to the effects of the
cholesterol-reducing drug that is cuirently available on the market. Volunteers who have a history of high
cholesterol and who are currently not on medication will be recruited to participate in a study.

(a) Explain how you would carry out a completely randomized experiment for the study.
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(b) Describe an experimental design that would improve the desigﬁ in (a) by incorporating blocking.
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~ (c) Can the experimental design in (b) be carried out in a double blind manner? Explain.
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G

. High cholesterol level in people can be reduced by exercise or by drug treatment. A pharmaceutical company has
developed a new cholesterol-reducing drug. Researchers would like to compare its effects to the effects of the
cholesterol-reducing drug that is currently available on the market. Volunteers who have a history of high
cholesterol and who are currently not on medication will be recruited to participate in a study.

(a) Explain how you would carry out a completely randomized experiment for the study.
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(b) Describe an experimental design that would improve the design in (a) by incorporating blocking.
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(c) Can thé experimental duién in (b) be carried out in a double blind manner? Explain.
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STATISTICS
SECTION II
Part B
Question 6
Spend about 25 minutes on this part of the exam.
Percent of Section 1I grade—25

Show all your work. Indicate clearly the methods you use, because you will be graded on the correctness of your
methods as well as on the accuracy of your results and explanation.

6. A random sample of 400 married couples was selected from a large population of married couples.

¢ Heights of married men are approximately normally distributed with mean 70 inches and standard
deviation 3 inches.

e Heights of married women are approximately normally distributed with mean 65 inches and standard
deviation 2.5 inches.

e There were 20 couples in which the wife was taller than her husband, and there were 380 couples
in which the wife was shorter than her husband. '

(a) Find a 95 percent confidence interval for the proportion of married couples in the population for which the
wife is taller than her husband. Interpret your interval in the context of this question.
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(b) Suppose that a married man is selected at random and a marmed woman is selected at random. Find the
approximate probability that the woman will be taller than the man.
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(c) Based on your answers to (a) and (b), are the heights of wives and their husbands independent? Explain your
reasoning.
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(d) A scatterplot (not shown) of husband’s height versus wife's height for the 400 couples in the sample shows
an approximately linear relationship with correlation 0.4. On the graph below, sketch an ellipse that could
enclose the points on the scatterplot. Be sure to

e label your axes, and
e locate and orient your ellipse correctly with respect to the two axes and the line y = x.

Include any information that you think will be helpful in clarifying your sketch.

100 + 4
90 1 LeGrss on
e
80 1
-Xe 2.5
k \)J\ 50— ' = O\q '
¢ 29704 E
K - _\
WIea, = >
1‘3:601 ROuwufiths Q-10< s (x-6%)
20 ) 9= V2 x +4¢ 33
50 +
40 +
0 = : A %
40 S0 60 Pr- V70 ‘e 2780 90 100
3G 30

Hex o\Ts ot hus bundy

END OF EXAMINATION

MAKE SURE YOU HAVE COMPLETED THE IDENTIFICATION INFORMATION AS
REQUESTED ON THE BACK COVER OF THIS BOOKLET.

CHECK TO SEE THAT YOUR AP NUMBER APPEARS IN THE TWO BOXES ON THE
BACK COVER (TOP LEFT AND RIGHT).

MAKE SURE YOU HAVE USED THE SAME SET OF AP NUMBER LABELS ON ALL
AP EXAMINATIONS YOU HAVE TAKEN THIS YEAR.
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STATISTICS
SECTION II
Part B
Question 6
Spend about 25 minutes on this part of the exam.
Percent of Section Il grade—25 “

Show all your work. Indicate clearly the methods you use, because you will be graded on the correctness of your
methods as well as on the accuracy of your results and explanation.

6. A random sample of 400 married couples was selected from a large population of married couples.

* Heights of married men are approximately normally distributed with mean 70 inches and standard
deviation 3 inches.

* Heights of married women are approximately normally distributed with mean 65 inches and standard
deviation 2.5 inches.

* There were 20 couples in which the wife was taller than her husband, and there were 380 couples
in which the wife was shorter than her husband.

(a) Find a 95 percent confidence interval for the proportion of married couples in the population for which the
wife is taller than her husband. Interpret your interval in the context of this question.
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(b) Suppose that a married man is selected at random and a married woman is selected at random. Find the
approximate probability that the woman will be taller than the man.
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(c) Based on your answers to (a) and (b), ar;lhe heights o wwes "and their husbands independent? Explain your

reasoning.
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(d) A scatterplot (not shown) of husband’s height versus wife's height for the 400 couples in the sample shows
an approximately linear relationship with correlation 0.4. On the graph below, sketch an ellipse that could
enclose the points on the scatterplot. Be sure to

* labe! your axes, and
« locate and orient your ellipse correctly with respect to the two axes and the line y = x.

L4

Include any information that you think will be helpful in clarifying your sketch.
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END OF EXAMINATION

*+ MAKE SURE YOU HAVE COMPLETED THE IDENTIFICATION INFORMATION AS
REQUESTED ON THE BACK COVER OF THIS BOOKLET.

¢ CHECK TO SEE THAT YOUR AP NUMBER APPEARS IN THE TWO BOXES ON THE
BACK COVER (TOP LEFT AND RIGHT).

» MAKE SURE YOU HAVE USED THE SAME SET OF AP NUMBER LABELS ON ALL
AP EXAMINATIONS YOU HAVE TAKEN THIS YEAR.
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STATISTICS
SECTION II
Part B
Question 6
Spend about 25 minutes on this part of the exam.
Percent of Section Il grade—25

Show all your work. Indicate clearly the methods you use, because you will be graded on the correctness of your
methods as well as on the accuracy of your results and explanation.

6. A random sample of 400 married couples was selected from a large population of married couples.

« Heights of married men arc approximately normally distributed with mean 70 inches and standard
deviation 3 inches.

¢ Heights of married women are approximately normally distributed with mean 65 inches and standard

w0 deviation 2.5 inches.

-~k e There were 20 couples in which the wife was taller than her husband, and there were 380 couples

. in which the wife was shorter than her husband.

Az Hoo

48
o ,(a) Finda 95 percent confidence interval for the proportion of married couples in the population for which the
a3 wife is taller than her husband. Interpret your interval in the context of this question.
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(b) Suppose that a married man is selected at random and a married woman is selected at random. Find the
approximate probability that the woman will be taller than the man.
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(c) Based on your answers to (a) and (b), are the heights of wives and their husbands independent? Explain your
reasoning.
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GO ON TO THE NEXT PAGE.



(d) A scatterplot (not shown) of husband’s height versus wife's height for the 400 couples in the sample shows
an approximately linear relationship with correlation 0.4. On the graph below, sketch an ellipse that could
enclose the points on the scatterplot. Be sure to

o label your axes, and
e locate and orient your ellipse correctly with respect to the two axes and the line y = x.
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Include any information that you think will be helpful in clarifying your sketch. LS RL: 'j At b X
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« MAKE SURE YOU HAVE COMPLETED THE IDENTIFICATION INFORMATION AS
REQUESTED ON THE BACK COVER OF THIS BOOKLET.

e CHECK TO SEE THAT YOUR AP NUMBER APPEARS IN THE TWO BOXES ON THE
BACK COVER (TOP LEFT AND RIGHT).

« MAKE SURE YOU HAVE USED THE SAME SET OF AP NUMBER LABELS ON ALL
AP EXAMINATIONS YOU HAVE TAKEN THIS YEAR.



