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spending (in Pounds) on tobaccg products and alcoholic beverages for each of 1] regions in Great Britain wag
recorded, A scatterplot of spending on alcoho] versus spending on tobacco is shown below. Which of the
foléogving Statements is trye?
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(2) The observatiop (4.5, 6.0) is an outlier.

(b) There is clear evidence of a negative association between spending on alc‘ohﬁol and tobacco,
(¢) The €quation of the least-squares line for thig plot would pe approximately ¥ == 10 - 2x,
(d) The correlation for these data ig r=(,99, :

e)¥The observation in the lower-right cormer of the plot is jnf] uential for the least-squareg line.

3. The fraction of the variation in the values of y that is explained by the least-squares regression of y on x i
(a) the correlation, I
(b) the slope of the least-squares regression line. L l
chthe square of the correlation coefficient. ( gupam;w; 07L J G syl }
(d) the intercept of the least-squareg regression line.
¢) the residua].
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4. An AP Statistics student designs an experiment to see whether today’s high school students are becoming too
calculator dependent. She prepares two quizzes, both of which contain 40 questions that are best done using
paper-and-pencil methods. A random sample of 30 students participates in the experiment. Each student takes
both quizzes—one with a calculator and one without—in a random order. To analyze the data, the student
constructs a scatterplot that displays the number of correct answers with and without a calculator for each of the g’””‘”’\
30 §§ywq§gts. A least-squares regression yields the equation 2
Caleulator = - 1.2+ D865 Pencily #0179 ’ ‘
Which of the following statements is/are true? s,wl(j‘,h )g'am) Y docsn J oj\@«;@ v, &*’*§ Lsgkw}w'n
T T L If the student had used Calculator as the explafiatory variable, the correlation would remain the same.
I1. If the student had used Calculator as the explanatory variable, the slope of the least-squares line
would remain the same. pp [SRL €gwhon 15 no Je  some s swoiu
II. The standard deviation of the number of correct answers on the paper-and-pencil quizzes was larger
than the standard deviation on the calculator quizzes.

@I only (b) [kenls(c).lLonly (d) I and I only {e)-Hand 11

Questions 5 and 6 refer to the following setting. Scientists examined the activity level of fish at 7 different
temperatures. Fish activity was rated on a scale of 0 (no activity) to 100 (maximal activity). The temperature
was measured in degrees Celsius. A computer regression printout and a residual plot are given below. Notice
that the horizontal axis on the residual plot is labeled “predicted (F/T).”
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=_What vas the activity level rating for the fish at a temperature of 20.4°C? "
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6. Which of the following gives a correct interpretation of s in this setting? ST Y %5 "“\‘ U ereur
(a) For every 1°C increasc in temperature, fish activity is predicted to increase by 4.785 units. (¢ ¢ ;J,, J‘)
(b) The average distance of the tempetature readings from their mean is about 4.785°C. $romn SAL
@)Th@ average distance of the activity level ratings from the least-squares line is about 4.785 units.
@ The average distance of the activity level readings from their mean is about 4.785.
JAt a temperature of 0°C, this model predicts an activity level of 4.785.
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7. Which of these is nor true of the correlation » between the lengths in inches and weights in pounds of a
sample of brook trout? e

"~ .\,,'&3@"& (b) the intercept will also be —0.44. lobign é&“‘\f’g” %Q y e v

e

(a) ¥ must take a value between.—
r is measured in inches.é\%@%:m fokse
(c) if longer trout tend to also be heavier, Wén r > 0.

(d) » would not change if we measured the lengths of the trout in centimeters instead of inches. }
(¢) r would not change if we measured the weights of the trout in kilograms instead of pounds. k

8. When we standardize the values of a variable, the distribution of standardized values has mean 0 and standard
deviation 1. Suppose we measure two variables X and ¥ on each of several subjects. We standardize both )
variables and then compute the least-squares rcgrcssion line. Suppose the slope of the least-squares regression

lifie is ~0.44. We may conclude that

(a) the correlation will be 1/~0.44.

(c) the intercept will be 1.0. -
(d) the correlation will be 1.0. Zrsuows. &a

. . . AN
@he correlation will also be —0.44. Y- aybx bt %

s ég@ 35@& @}‘ w}& t‘ﬁmﬁf@m l*é@&

) as

9. There is a linear relationship between the number of chirps made by the strlped ground cricket and the air
temperature. A least-squares fit of some data collected by a biologist gives the model y= 2 9%+ 383X where
x is the number of chirps per minute and is the estimated temperature in degrees Fahrenheit. What is the

predicted increase.i

in temperature for ag increase of 5 chifas-ner. miniie?

(a) 3.3°F x165°P(c)252°F () 285°F (£l b7 \)

Iz’:}* Xz o -
) Q$§;~3§§&‘§)M 53;} }M

10. A data set included the number of people per telcvnslon set and the number of people per physician for 40
countries. The Fathom screen shot below displays a scatterplot of the data with the least-squares regression line
dded In Ethiopia, there were 50'% people per TV and 36,660 people per doctor. What effect would removing
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(a) Slope would increase; y intercept would increase.
(b) Slope would increase; y intercept would decrease.

c)Slope would decrease; y intercept would increase.
(d) Slope would decrease; y intercept would decrease,
(¢) Slope and y intercept would stay the same.



11. Sarah’s parents are concerned that she scems short for her age. Their doctor has the following record of

Sarah’s height:

Age (months): 36

Height {em): 86
(a) Make a scatterplot of these data,

48 51 54 37 60

i ¢ 93 U 3

L T N TR W W S————
3s Mo s Sy ss (o

ﬁ‘j‘- Cmow”\s\

(b) Using your calculator, find the equation of the least-squares re%ressmn line of height on age.
/b‘\__, __“ >(~ -H man)“xj
= a5 4 33 (x) 92 heghbrem)
(c) Use your regression line to predlcl Sarah’s height at age 40 years (480 months). Convell your ;
prediction to inches (2.54 cm = 1 inch).

N
D TNAS 3 3EI(U) 2 9SS, 1Y (e 255 79 . lin
A — 2160, 90 ;!
( 5o E‘_"

(d) The prediction is impossibly large. Explain why this happened.
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12. Drilling down beneath a lake in Alaska yields chemical evidence of past changes in climate. Biological
silicon, left by the skeletons of single-celled creatures called diatoms, is a measure of the abundance of life in
the lake. A rather complex variable based on the ratio of certain isotopes relative to ocean water gives an
indirect measure of moisture, mostly from snow. As we drill down, we look further into the past. Here is a

¢ catterplot of data from 2300 to 12,000 years ago:
?ay |
3
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isotops
(a) Identify the unusual point in the scatterplot. Explain what’s unusual about this point.

‘n\-_ ursusua\ Pom} 5 ‘}Lc one in 'MM Uﬂor“ﬂ:jk} Corher w«)-’l‘

iso)u{k vole > =149 an) I3 J(_ e % 3ys 7L ' ) :
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(b) If this point was removed, describe the effect on
i. the correlation.

-IJ J’Lc. pm»\) were r'omovd:),‘ )LA\: CarrcL/'J.m wwu grow :c!*‘d*vcrl
",‘f): 40 ")‘ 6/{, 7”4( ,)omJ Jo-u )wJ~ 7[;”0‘“’ ‘ JJ"— )"'W
P“ " 0.; %‘C _”)’Lr pom:j{ - : '

i. the slope and  intercept of the loast-squares line. |
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13. Long-term rccords from the Serengeti National Park in Tanzania show interesting ecological relationships.
When wildebeest are more abundant, they graze the grass more heavily, so there are fewer fires and more trees
grow. Lions feed more successfully when there are more trees, so the lion population increases. Researchers

collected data on one part of this cycle, wildebeest abundance (in thousands of animals) and the percent of the

grass area burned in the same year. The results of a least-squares regression on the data are shown here.?’ 5*’
5 © . )
e Resituals Versus Wildebeest (1000s)
{oTm _ L {respone i Peccant batd)
H & &
i 70“
60 . X *
e .
:='§’ A L4 L 354 &
8 ) <
Py i o N
k3 ¥y g . " 8 o o
. s N — _ .
X A
» ¥ st ®
i LN & & & oy
’g}‘ T 1 T ¥ Somang ‘26”
RO hs 4 e 1% 150 - ®
g Wiideboost  1000s) w0 79 1600 1250 1500
Widebuusy {5800v)
Pradictor Coaf SE Coaf T B
contetant §2.39 10,68 g.17 ¢. 00
Wildebeest (300Cs) ~0.05782 0.0103% =5, 56 4,000
§on 35,9830 RS0 = 64,8% B-Saladdr = 62.5%3%
(a) Give the equation of the least-squares regression line. Be sure to define any variables you use. ( :

Y2 B ot Ul ko) (inloos) B= 4939 = 0,057 (x)
9: % b Jrass (M»;J

(b) Explain what the slope of the regression line méans in this setting,
The slepe ~0.0579  meang Fhok For an increasc in oo Vil dy., 4
Wwe e:rﬁw} ‘“\c Jmss& reor évrncj w” Jwrmse 63 « 05 70 ' t
(c) Find the correlation. Interpret this value in context. | | '

FLe i rr - g0y This dedls us W om_«l/ pw#rm

‘ i ' 13 md .)cm/)v) ‘ fiveac .
(d) Is a linear model appropriate for describing the relationship between Wildebeest abundance and
percent of grass area burned? Support your answer with appropriate evidence. :

_U*c, tm.tw !ﬂo)ol 1$ Gppmpn‘ch. _L,. Jasoné»@ :Mc rc[w}tkmsl,;o
bOJ‘UQI‘ w;lt}olx,m)l @éw.,]%“_ a»J '/a w‘\jru:; ortq éwmrj.
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o gress b 14 oplaie) by LSRL (or (LGl o b varabon in oo of gruss bora)
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AP STATS Name }Efﬂ

“hapter 5 Practice Test Date J Hour

T5.1. Dr. Stats plans to toss a fair coin 10,000 times in the hopé that it will lead him to a deeper understanding of the
laws of probability. Which of the following statements is true? Yone s wph b .
(a) It is unlikely that Dr. Stats will get more than 5000 heads. m’“’M vse Inf 4o e Ty
(b) Whenever Dr. Stats gets a string of 15 tails in a row, it becomes more likely that the next toss will be a head.
The fraction of tosses resulting in heads should be close to 1/2.
(d) The chance that the 100th toss will be a head depends somewhat on the results of the first 99 tosses.
(e) All of the above statements are true.

T5.2. China has 1.2 billion people. Marketers want to know which international brands they have heard of. A large study
showed that 62% of all Chinese adults have heard of Coca-Cola. You want to simulate choosing a Chinese at random and
asking if he or s%?ﬁ?é?d of Coca-Cola. One correct way to assign random digits to simulate the answer is:

(a) One digit simulates one person’s answer; odd means “Yes” and even means “No” Tws.s so/so

{b) One digit simulates one person’s answer; 0 to 6 mean “Yes” and 7 to 9 mean “No.” 7@ e 18 Yes

{c) One digit simulates the result; 0 to 9 tells how many in the sample said “Yes.” Lk 15 lvo /e

@Two digits simulate one person’s answer; 00 to 61 mean “Yes” and 62 to 99 mean “No.” Yes 42 fo g =

{e) Two digits simulate one person’s answer; 00 to 62 mean “Yes” and 63 to 99 mean “No.”
{44 ofn v es

15.3. Choose an American household at random and record the number of vehicles they own. Here is the probability
model if we ignore the few households that own more than 5 cars:

Number of qars, O } > 3 4 5
Probubility: G0y w3 0% 08 gy oo

A housing company builds houses with two-car ga rages. What percent of households have more cars than the garage

can hold? T
P(3ar Yo S)7 U3008 Fup 2 g

(a) 7% (b} 13% @ (d) 45% (e) 55%

T5.4. Computer voice recognition software is getting better. Some companies claim that their software correctly
recognizes 98% of all words spoken by a trained user. To simulate recognizing a single word when the probability of
being correct is 0.98, let two digits simulate one word; 00 to 97 mean “correct” The program recognizes words(or
not) independently. To simulate the program’s performance on 10 words, use these random digits:

5097@ 7&%@4{ 17868 2pak3 161790 90656 87964 18883

The number of words recognized correctly out of the 10 is

(a)lo@ (©)8 (d)7 (e)6

@ a1 07 oy oy gy VI Ay W

{ 3 3 y 3 G 77 ] fi/ ]

“g 0 vt 0!




Questions T5.5 to T5.7 refer to the following setting. One thousand students at a city high school were classified

according to both GPA and whether or not they consistently skipped classes. The two-way table below summarizes the

data.
GPA
Skipped Classes <20 2030 30| 7,3
Many 80 25 51 wo
Few 75 450 265 a0 |
T5.5. What is the probability thata student has a GPA underZO? eLeely £3.0) 7 i&«; -
(a) 0.227 @o z_rb (c)0.450 (d)0.475 (e)0.506 oo 958

T5.6. What is the probability that a student has a GPA under 2.0 or has skipped many classes?

(2) 0.080 (b)0.281 @ (0365 (€)0.727 P (PN (2.0 or many )7
:‘?g.ég ‘i"' igmw = ,,,g:{} Ll ‘g«?ﬁ “
b0 oo oo~ wos 028
T5.7. What is the probability that a student has a GPA under 2.0 given that he orshe has sklpped many classes?
(a) 0.080 (b)0.281 (c)0.285 (d)O. 314{\(9.) 0;%_7) 0 {60t La.0] Hany)

Woo T

T5.8. For events a and B related to the same chance.process, which of the following statementslgmg“gﬁ?
If a and B are mutually exclusive, then they must be independent.
{b) If a and B are independent, then they must be mutually exclusive,
{c) If @ and B are not mutually exclusive, then they must be independent.
{d) If @ and B are not independent, then they must be mutually exclusive.
@ If @ and B are independent, then they cannot be mutually exclusive.

T5.9. Choose an American adult at random, The probability that you choose a woman is 0.52. The probability that the

person you choose has never married is 0.25. The probability that you choose a woman who has never married is

0.11. The probability that the person you choose is either a woman or has never been married (or both) is therefore

about SN ?C W oo fidage wg:w‘w»)) 2.5 0% a4 mggg

a) 0.77 Q\p)o% (c)0.44 (d)0.38 (e)0.13
S - ‘{#{:

T5.10. A deck of playing cards has 52 cards, of which 12 are face cards, If you shuffle the deck well and turn over the top

3 cards, one after the other, what's the probability that all 3 are face cards?
(a) 0.001 (b)0.005 (3 ) 0.010) (d) 0.012 (e) 0.02

LT S I PR AL
(3 dace cads |- 5?1‘ S se - Y80 i

15} face 2 e 2,4
cov/ ot fay ol



Section 1l: Free Response 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 and completeness of your results and explanations.

'5.11. Your teacher has invented a “fair” dice game to play. Here's how it works. Your teacher will roll one fair eight-

sided die, and you will roll a fair six-sided die. Each player rolls once, and the winner is the person with the higher
number. In case of a tie, neither player wins. The table shows the sample space of this chance process.

her Rolls
YouRoll 1 2 3 4 5 6 7 8
1 1y a7 Wiq Wy WS4 W b7y Nd
2 Q,i AR 43 Tgikg T ‘;ag T &‘{‘!‘T =N &l T
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{a) Let a be the event “your teacher wins:” Find P(a).

L
P = 4

(b) Let Bbe the event “you get'a 3 onyourfirst roll.” Find Pla U B)
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{(c) Are events a and B independent? Jjustify your answer.
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T5.12. Three machines—A, B, and C—are used to produce a large quantity of identical parts at a factory. Machine A
produces 60% of the parts, while Machines B and C produce 30% and 10% of the parts, respectively. Historical records
indicate that 10% of the parts produced by Machine A are defective, compared with 30% for Machine B and 40% for

Machine C.

{a) Draw a tree diagram to represent this chance process. .
Probuy
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{b) If we choose a part produced by one of these three machines, what’s the probability that it's
defective? Show your work.

p( Ocu‘%w <06} .0 l.o\

(c) If a part is inspected and found to be defective, which machine is most likely to have produced it? Give
appropriate evidence to support your answer.
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T5.13. Researchers are interested in the relationship between cigarette smoking and lung cancer, Suppose an adult male
is randomly selected from a particular population.The following table shows the probabilities of some events related to

“this chance process:

Event _Probability
Smokes 0.25
Smokes and gels cancer 0.08

- Does not smoke and does not get cancer on

{a) Find the probability that the individual gets cancer given that he is a smoker. Show your work.

?((ammf‘ \ §moLs‘1} 2 (}ﬁ; -
ET R

(b) Find the probability that the individual smokes or gets cancer, Show your work.

O Smoks o Canies Y2 1= PC s sendde /1 o camer |
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{c) Two adult males are selected at random. Find the probability that at least one of the two gets cancer. Show

your work.
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T5.14. Based on previous records, 17% of the vehicles passing through a tollbooth have out-of-state plates. A bored
tollbooth worker decides to pass the time by counting how many vehicles pass through until he sees two with out-of-
state plates.?’

() Describe the design of a simulation to estimate the average number of vehicles it takes to find two with out-
of-state plates. Explain clearly how you will use the partial table of random digits below to carry out your
simulation. '

(b) Perform three repetitions of the simulation you described in part (a). Copy the random digits below onto
le to show your results.
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