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Final Exam Review—Semester 1 (Ch.1-8)
AP Statistics

Ch.1—Exploring Data

Part 1: Multiple Choice. Circle the letter corresponding to the best answer.

d 1. The bar graph at right shows the distribution of breeds for -
all the champions of the annual World Canine Disc Championships
from 1975 to 2009. Which statement can be made on the basis of
this graph?

(a) Mixed breed dogs have won the championship about
twice as often as Australian Shepherds.

(b) Most of the mixed breed dogs were at least half Border
Collie.

(c) None of the champion dogs were Labrador Retrievers. 64

he graph exaggerates the difference between the

number of champions of each breed category.

(e) Border Collies are larger dogs than Australian
Shepherds.
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—__ 2. You measure the age (years), weight (pounds), and marital status (single, married, divorced, or
widowed) of 1400 women. How many variables did you measure?

(a) 1403
(b) 1400 aﬁ&b =¥
(d) 2 Wiy =L
(e) 1 \j 3
o ited  Shahw = 2
A . . o . 57
3. The population of the United States is aging, though less rapidly ¢
than in other developed countries. To the right is a stemplot of the percent of 7
residents aged 65 and older in each of the 50 states, according to the 2000 815
census. There are two outliers: Alaska has the lowest percent of older 9 | 679 ?, M& av
residents, and Florida has the highest. What is the percent for Florida? ig 322 13 [[_
% L
Ezg ;3053 () iz 00111134457!89
o ° 13 | 00012233340568
176% ml(l =116, 14 | 034579 43
éﬁéwﬁ% 15 | 36 3
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Rey: 9|7 = 5.7%

C 4. The Interquartile range for the distribution of 50 states in the previous question is:
(a) 11.7% to 13.5%

(b) 117% to 135% Ik - el
%?;%2 = |13.5-I\71
(e) 18% 1%

I 1



€ 5. For the histogram below, what is the proper ordering of the mean and median? Note that the graph is
NOT numerically precise—only the relative positions are important.
(a) | is the mean and Il is the median. ]
(b) Il is the median and Ill is the mean. —
(c) | is the median and |l is the mean.
(d) | is the mean and lll is the median.
@II is the mean and Il is the median.
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d 6. A review of voter registration records in a small town yielded the following table of the number of
males and females registered as Democrat, Republican, or some other affiliation. Which of the following
conclusions seems to be supported by the data?

Male Female
Democrat 300 30%| 600 (0% | 100
Republican 500 20%]| 300 JV% | 80O
Other 200 20%{ 100 0% | 300

(a) Republicans outnumber both Democrats and “otHéF? 160¢ 2,000
(b) The conditional distribution of party affiliation for males is 1100.
(c) The marginal distribution of party affiliation is 1000, 1000.
There is an obvious association between gender and political party registration.
(e) It is unclear whether there is an association between gender and political party registration.

C 7. A sample of 99 distances has a mean of 24 feet and a median of 24.5 feet. Unfortunately, it has just
been discovered that the maximum value in the distribution, which was erroneously recorded as 40, actually
had a value of 50. If we make this correction to the data, then

(a) the mean remains the same, but the median is increased.
(b) the mean and median remain the same.
he median remains the same, but the mean is increased.
d) the mean and median are both increased.
(e) we do not know how the mean and median are affected without further calculations, but the
variance is increased.

!2 8. Mr. Yates picked up a dozen items in the grocery store with a mean cost of $3.25. Then he added
an apple pie for $6.50. The new mean for all 13 items is

(a) $3.00 , _

@) $3.50 226x2 = 3° (sum of 12 bewas)
$3.75 .

23))$4.83 29+6.50 = 45.5 (st <F \3 i)

(e) None of the above ys.5

-T-é’ - 5. 60
/‘\ 9. A small company estimating its photocopying expenses finds that the mean number of copies made
per day for the past 12 months is 258 copies per day with a standard deviation of 24 copies per day. Which of
the following is a correct interpretation of standard deviation?
(a) The number of copies made per day was always between 234 and 282.
(b) About 95% of the time, the number of copies made per day was between 234 and 282.
(c) The difference between the mean number of copies made per day and the median number of copies
made per day was 24.
@)’O average, the number of copies made each day was about 24 copies per day away from the
“fhean, 258.
(e) 1.5 times the interquartile range of copies made per day is 24.



C/ 10. The five-number summary for scores on a statistics exam is 11, 35, 61, 70, 79. In , 380 students
took the test. About how many had scores between 35 and 61?

(a) 26
(b) 76
@ 2eY% 284 8%

) 190 Y, \
(€) None of these 257 l \ ' \
\ % b} 10 i
5% & 390 =



Part 2: 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.

11. Nitrates are organic compounds that are a substantial component of agricultural fertilizers. When those
fertilizers run off into streams, the nitrates can have a toxic effect on animals that live in those streams. An
ecologist studying nitrate pollution in two streams collects data on nitrate concentrations at 42 places on Stony
Brook and 42 places on Mill Brook. His resuits are given in the dotplots and computer output below.

: [ ]
» . e & [ -
StonyBruok - :.:::.::.::.::...: .o - (‘
% / Y
. . . g AN
MIHBFOOR : =. o..?..o,==o$=n=;o= ;I .?. v 7 ? O
2 4 b 8 - 10 12 14 16 18
Nfrate concentration, mgfl
Variable [ n Mean SE StdDev Min QL Median Q3 Max
Mean
Stony 42 | 5.524 0.451 2.922 0.000 3.500 5.000 7.500 12.000
Brook
Mill 42 | 7.929 0.710 4.607 0.000 4.500 8.250 10.500 20.000
Brook ?

a.) Determine if there are any outliers in each distribution. Show your work. . thers
Giony Brodk i B TLSIOR = 3.5-LS(H) = — A5 (Lewey Limih), main = 0 =7 Ne 1o AT
Qg"\'SXQ‘@ =15+ .S()= 12.5 (wppe.v UW‘H‘))MM(= 2 —T v \/\\j\n owd bays

_ N n=p == polow owtlievs
WA Brock ¢ Q- 1.5I0e= 45— Lslld TS (Lower Lowd), min=0 =1

@ tlc IQe =10.9 IS (6) = 129 {MPP“ \‘M‘S‘) | nex s a0 == | Wﬁ\f\ pud li ev

vune e ho owtliers for stwuy Brode, bud pe high ovtlior dor
. , 2 -
b.) Draw p“gféilel b%{agt‘?d* these two distributions. Be sure to label the plots and provide a scale.
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c.) Write a few sentences comparing the nitrate concentrations in Stony Brook and Mill Brook. )
( omee both dichibudivne ot Skewed  night, wae  mudian ~boued .,wmma/ius.>

The wedian T vy is Lss e e median Fov Milt, 5.524 vs. 7924,
Pote i behins L Shewred f@?hf) Mill  more. Mran )

This K Otfpw‘;c-w}‘ becowne e T ORs (Q’Vs.tp))mng(s (,Qo\rs IQS,M

St doviations (Hevs £92) ae @l arger  for Mill conparedd o
Briok. mil alns hao one %yk‘l owtlict, Overald , mill cggz,w‘wﬂ 7’“0
have  higiher coneendra Hve  kecauwae  adf nunaletrs M deseripiive
State Hed , bxeept min, ic letgu Re miie [uen Sty



12. The following data represent scores of 34 students on a calculus test.
59
78

74
65

Fhec,wz‘nc%)

72
72
88

70

72
57

83
76

74
56
68

67

74
76
79

72

61
72

73
76

67
54
71

53

67
65

a.) Construct a histogram for this distribution. Choose an appropriate bin width, and be sure to provide a

Y

chmwdeE

label and scale for each axis.
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b.) Based on your histogram, what numerical measures of center and spread would be best to use for this

distribution? Explain your choice.
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13. In a study of the relationship between the amount of violence a person watches on TV and the viewer's
age, 81 regular TV watchers were randomly selected and classified according to their age group and whether
they were a “low-violence” or “high-violence” viewer. Here is a two-way table of the results.

Violence Watched
Low
High
Total

Age Group
16-34 35-54 55 and over
8 12 21
18 15 7
26 27 28

Toftal
41
40
81

a.) Calculate three conditional distributions for violence watched among each age group. You may present
your results in either a table or a graph.

A gt
Wo = %24 25-5M =z 5s
ow | %20 = B\% 2/zm = QUS| Zlhg = 15%
ng| ‘%z 6% S/ = 0670| V29> 25%
. ‘ .
F B~ Low
- 0% . ‘
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; '/'
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\ p-sy | 3s-sM 1 75S |

Aar :
b.) Discuss the relationship between age group and amount of violence watched in two or three sentences.
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CH.2—DESCRIBING LOCATION IN DISTRIBUTIONS

Part 1: Multiple Choice. Circle the letter corresponding to the best answer.

C\ 1. For the density curve shown, which statement is true?
(a) The density curve is Normal.
(b) The density curve is skewed right.
(¢c) The density curve is skewed left. \
@dDThe density curve is symmetric / \
(e) None of the above is correct.

0.00 025 0.50 l!.'IIS 100
Normel .
C_ 2. For the density curve shown in Question 1, which statement is true? S%"‘W“'L <
(a) The mean is greater than the median.
(b) The mean is Iess than the median.
The mean and median are equal.
(d) The mean could be either greater than or less than the median.
(e) None of the above is correct.

C 3. Suppose that 16-ounce bags of chocolate chip cookies are produced with weights that follow a
Normal distribution with mean weight 16.1 ounces and standard deviation 0.1 ounce. The percent of bags

that will contain between 16.0 and 16.1 ounces is about N (”p | 0 I)
(a) 10 (b) 16 @4 (d) 68 (e) None are correct. T

f\McA-P o (2¥-95-49.7T Kude
b 4. For the distribution of cookie bags described in Question 3, approximately what percent of the bags

will likely be underweight (that is, less than 16 ounces)? {
(a) 10 (c) 32 (d) 64 N (b1, 0.5
(e) none of th&above P(Xél(o) r\ovw\dc

C 5. The plot shown at the right is a Normal probability plot

for a set of test scores. Which statement is true for these 2 g = 4
data?
(a) The data are clearly Normally distributed. o
(b) The data are approximately Normally distributed. E o
The data are clearly skewed to the left. b g
The data are clearly skewed to the right. L below line = skewed
(e) There is insufficient information to determine the 18
shape of the distribution. S S

Novwal prib. pleks showld ke a sfv{fﬁk* I |57 TS SR T
Which shews o dish. ic 2 Dol

6. Which of the following statements are true?
I. The area under a Normal curve is always 1, regardless of the mean and standard deviation. v’
Il. The mean is always equal to the median for any Normal distribution. <5
M. T@%e interquartile range for any Normal curve extends from g— 0 to u+0 . X /U —0.0§0” Hv
land Il

(b) land 1l 5l andavd Nowad  (wrve
(c) lland Il

(d) 1,11, and 1Nl

(e) None of the above gives the correct set of true statements.

7

+0.66T
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a’ 7. The proportion of scores in a standard Normal distribution that are greater than 1.25 is closest to:

]?g? P(z>1.25) o

(c) 0.1600 Normaded € (Rower 125, wpper + 1D, M0, 07:1)

(d) 0.8849

0.8944 7
(¢)0.89 N/
i0 —

C 8. At right is a cumulative relative frequé?mcy graph S .S et I
for the 48 racers who finished the grueling 50km cross- g 03 -t
country ski race at the 2010 Vancouver Olympics. E
Approximately what proportion of the racers finished the g e 7/
race in more than 2.15 hours? g A

(a) 0.17 £ {f’

(b) 0.40 R E 02 .

@0.45 \00% — 55% g |

(d) 050 D0210 215 2320 225 230 235 240

(6) 0.55 ,/:,/ L' 6 O/O Finish time (hours)

A 9. In the previous question, the mean finish time is 2.164 hours and the standard deviation is
0.85 hours. The distribution is skewed right. What are the mean,
standard deviation, and shape of the distribution of z-scores of
the same data?
(a) Mean = 2.164, Standard deviation = 0.85, skewed right
(b) Mean = 2.164, Standard deviation = 0.85, skewed left
(c) Mean = 2.164, Standard deviation = 0.85, approximately normal
@Mean = 0, Standard deviation = 1, skewed right
(e) Mean = 0, Standard deviation = 1, approximately normal

E 10. Kitchen appliances don't last forever. The lifespan of all microwave ovens sold in the United States
is approximately Normally distributed with a mean of 9 years and a standard deviation of 2.5 years. What
percentage of the ovens last more than 10 years?

N(4,ae)

(@) 11.5%
4.5%
©) 65.5% P(x>0)
(d) 69%
() 84.5% norwal cd £ 9

C 11.Inan experiment, an observed effect so large that it would rarely occur by chance is called
(a) an outlier
(b) influential
(@statistically significant
(d) bias
(e) replication



b 12. Jack and Jill are both enthusiastic players of a certain computer game. Over the past yearr,
Jack’s mean score when playing the game is 12,400 with a standard deviation of 1500. During the
same period, Jil's mean score is 14,200, with a standard deviation of 2000. They devise a fair
contest: each one will play the game once, and they will compare z-scores. Jack gets a score of
14,000, and Jill gets a score of 16,000. Who won the contest, and what were each of their z-scores?

(a) Jack's z = 1.07; JilI's z = 1.11; Jill wins the contest Sazk K
@ Jack's z = 1.07; Jill's z = 0.90; Jack wins the contest 0—12400 Jill e
(c) Jack's z = 0.94; JilI's z = 1.11; Jill wins the contest Z= [l Lol
(d) Jack's z = 0.94; Jil's z = 0.90; Jack wins the contest 1900

(e) Jack's z = 0.81; Jil’'s z = 0.99; Jill wins the contest -

2= \b0gg - 14200
2000
.07 = 0.9
b 13. A company produces ceramic floor tiles that are supposed to have a surface area of 16.0
square inches. Due to variability in the manufacturing process, the actual surface area has a Normal
distribution with a mean of 16.1 square inches and a standard deviation of 0.2 square inches. The
proportion of tiles produced by the process with surface area less than 16.0 square inches is
(a) 0.1915 ‘0.3085 (c) 0.3173 (d)0.4115 (e) 0.6915 N(lb1,0-2) ¥® (% &\

novmal caf
O~ 1a.A company produces packets of soap powder labeled "Giant Size 32 Ounces." The actual

weight of soap powder in a box has a Normal distribution with a mean of 33 oz. and a standard
deviatign of 0.8 oz. What proportion of packets are underweight (i.e., weigh less than 32 0z.)?
0.106 (b) 0.115 (c) 0.159 (d) 0.212 (e) 0.841

N (33, 0.8)

P(x¢32)  nomalcdf

a3 22.2 33 33.%



Part 2: 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.

15. Lamar is shopping for a used car, and he’s interested in determining the typical mileage on cars that are
three or four years old. He looks at an online car-buying site and compares the number of miles on 30 cars that
are three years old to 30 cars that are four years old. His results are summarized by Minitab below.

All values are in thousands of miles.

Descriptive Statistics: Mileage on Four year old cars and Three year old cars

Variable N Mean Std dev Min Q1 M Q3 Mazx
Four year old cars 30 56.68 17.82 23.60 47.80 54.70 64.50 100.30
Three year old 30 33.33 12.70 14.10 22.33 32.10 39.23 66.40

cars

Both distributions are approximately Normally distributed.

a.) One car that Lamar is interested in is four years old and has been driven 60 thousand miles. Another
one is three years old and has 40 thousand miles on it. How does the number of miles on these cars
compare, relative to other cars of the same age? Provide appropriate statistical calculations to support

your answer. A\W\U\Aﬂ‘/\ Yo Wyr-old o has more
B'Eﬁr-old vy Z= H0-33.23 _ 4525 miled | oen e compohe  Z7SEUVES
1210 We i e M Byr-old car has

move wiles relative o ite 2 lirw

is 052 . deviatims  above e wan
tompored Yo Ywe H-yv -0d  cav wwida
s 0.0 ci. dev. aloowe tus v

Yyrowr: 22 00-566E g s
t7%2

been driven more than 20 thousand miles.

P(X 7 20) normal cdf (lower : — 105, upper: \0'3 M0, 0y = 0.¢52
7- 20-33.33 N=230 , Yun €5% o 30 < 96.5
V210 Opprusimatily 26 of the 80 2-yr- dd cars
Z --1.0% Lamar Loodked ot had  \oeen dwiven
P(z »-105) e an 30k pwiles,

th
c.) Estimate the 60 percentile for mileage on the cars Lamar found that were three years old.

0% o 5—%»0 old  vehnicles of
Mg \’\,p,a ZWouwve OJFPY“O’XZ\MJ&%

=

>
i Vo (vea o.%ﬂ“%"“") 2.5 Ywowstwd wulesy of Leaa.
z: 0.293
0367 = ~_ 2222 X%%6.5 10

12.1



16. A researcher wishes to calculate the average height of patients suffering from a particular disease. From
patient records, the mean was computed to be 156 cm, with a standard deviation of 5 cm. Further
investigation reveals that the scale was misaligned, and that all readings are 2 cm too large, for example, a
patient whose height is really 180 cm was measured as 182 cm. Furthermore, the researcher would like to
work with statistics based on meters (1 meter = 100 centimeters). What would be the revised values for the

mean and standard deviation of the patients’ heights?
= X—2 S WO
= 2= or YT m* 3o
100 :

- LT I . B S
My = Mgr-d - mo e~ 58 7 5o (199D “ 55 = Mot

The wean and st. v
Gij/: G\\\E/Oxdé\—o & \—0\’0‘6‘; = I_(;\E(E) = 0.05m Would ke B4 m and
0.0em, Yvespectively.
17. During the 2009-2010 basketball season, the number of points scored in each game by the Boston Celtics
was approximately Norm%ﬂy distributed with a mean of 99.2 points and a standard deviation of 10.5 points.

a.) What is the 33 percentile of points scored by the Celtics?

N <WQ.2,\0.93 oM @xm:o.aa,/u--O,<f= 1y =044
—omy= X292 Ao ponds  wer
Lflo.@?ﬂ\\\‘ \OG teés C;MV\ .?I_-‘.“ P?\\ " Vuefze;‘lnf
s e e 4% 01 Fwe BUoTUI
oy Pre . .
_,4-(0‘—-‘ o ; \ X q"l.(p CQ\\—\CS 3M Q@, 2()06]-20\0_
b.) The mean number of points scored by Los Angeles Lakers was 101.7. In what proportion of their
games did the Celtics score more than the Lakers’ mean score?
P(x >0l The Cohics scored more Yuan
\61.7—04.2 M \aker’s wesn scove | 01T
AR ' |
W TN G\ppv“spm\%, RAWVA
of e Yt &MV\\/‘:) Y
L= 0200 2009-200  Season,

w o .
Y\GYMQ.\CC\C (\\W“QYZ OQZQ, u,PP,Q{:\O , }J 3 Oj o \>

= 0400

11



CH.3—EXPLORING RELATIONSHIPS

Part 1: Multiple Choice. Circle the letter corresponding to the best answer.

Questions 1 and 2 refer to the following information:
For children between the ages of 18 months and 29 months, there is an approximately linear relationship

between height and age. The relationship can be represented by y =64.93+0.63x, where y represents height
(in centimeters) and x represents age (in months).

A
d 1. Joseph is 22.5 months old. What is his predicted height? Y =64.93+0. ©2(22.5)

(a) 50.80 (b) 64.96 (c) 65.96 79.11 (e) 87.40
X =19 14

A
\7 2. Loretta is 20 months old and is 80 centimeters tall. What is her residual? - \d ’3
(a) - 2.47 @2.47 (c)—1260 (d) 12.60  (e)77.53 P —((H."% + 0.03( 20)

b 3. You have data for many families on the parents’ income and the years of education their
eldest child completes. Your initial examination of the data indicates that children from wealthier
families tend to go to school for longer. When you make a scatterplot,

a) the explanatory variable is parents’ income, and you expect to see a negative association.
@the explanatory variable is parents’ income, and you expect to see a positive association.

(c) the explanatory variable is parents’ income, and you expect to see very little association.

(d) the explanatory variable is years of education, and you expect to see a negative association.

(e) the explanatory variable is years of education, and you expect to see a positive association.

€ aA community college announces that the correlation between college entrance exam grades and
scholastic achievement was found to be —1.08. On the basis of this you would tell the college that
(a) the entrance exam is a good predictor of success.
(b) the exam is a poor predictor of success. - LyL
(c) students who do best on this exam will be poor students. I
tudents at this school are underachieving.
§

he college should hire a new statistician. ¥ oot lar Wag Faoun -\.

» 5. An agricultural economist says that the correlation between corn prices and soybean prices is r =
0.7. This means that
@Nhen corn prices are above average, soybean prices also tend to be above average.
) there is almost no relation between corn prices and soybean prices. -0 =1
(c) when corn prices are above average, soybean prices tend to be below average. ) e
(d) when soybean prices go up by 1 dollar, corn prices go up by 70 cents. Slopa \s pose

(e) the economist is confused, because correlation makes no sense in this situation.

¢ 6. Which of the following statements is/are true?
I. Correlation and regression require that there are clearly-identified explanatory and response
variables.
ll. Scatterplots require that both variables be quantitative.

lli. Every least-squares regression line passes through (;,;)

(a) I and Il only

@ and 11l only O Q/X.P'AWYj -V L prnals relechmvsdag Pois y\ec‘uﬂr\aé
)

I and lll only .
I, 11, and Il (o y“eﬁm%mw owt vk For corvelaton,

(e) None of the above

12



C 7. There is an approximate linear relationship between the height of females and their age (from 5 to 18
years) described by predicted height = 50.3 + 6.01(age) where height is measured in centimeters and age
in years. Which of the following is not correct?

(a) The estimated slope is 6.01, which implies that female children between the ages off 5 and 18
increase in height by about 6 cm for each year they grow older.
b) The estimated height of a female child who is 10 years old is about 110 cm.

@Y he estimated intercept is 50.3 cm. We can conclude from this that the typical height of female _
children at birth is 50.3 cm. This is for girls 5-18yrs, 58 we tannot predidh height at bi h
(d) The average height of female children when they are 5 years old is about 50% of the average height
when they are 18 years old.

(e) My niece is about 8 years old and is about 115 cm tall. She is taller than average for girls her age.

£ 8. You are interested in predicting the cost of heating houses on the basis of how many rooms the
house has. A scatterplot of 25 houses reveals a strong linear relationship between these variables, so
you calculate a least-squares regression line. “Least-squares” refers to
(a) Minimizing the sum of the squares of the 25 houses’ heating costs.
(b) Minimizing the sum of the squares of the number of rooms in each of the 25 houses.
(c) Minimizing the sum of the products of each house’s actual heating costs and the predicted heating
cost based on the regression equation.
(d) Minimizing the sum of the squares of the difference between each house’s heating costs and

number of rooms. A - W powt
0 =residua) (e dibanes frum each
Minimizing the sum of the squares of the residuals. ‘ 11_50 M“ ri ilsd;a'. (WQ v\;md Yo pini mize

_ ecach Vesiducl
9. A study of the fuel economy for various automobiles plotted the fuel consumption (in liters of gasoline
used per 100 kilometers traveled) vs. speed (in kilometers per hour). A least-squares line was fit to the data.

Here is the residuai piot from this ieast-squares fit.

What does the residual plot tell you about the linear model?
N S R e (a) The residual plot confirms the linearity of the fuel economy data.
e (b) The residual plot does not confirm nor rule out the linearity of the
10 o data.
3 (c) The residual plot suggests that the model may be linear, but
£ H C nore data points are needed to confirm this.

*

5 - he residual plot clearly indicates that the data isn’t linear.
/ " @ . N €) A residual plot is not an appropriate means for evaluating a linear
®oe0q00e? model.

AT T T e LT T R o e Lo R T

speed

residmal PLo\z chond shew Ko clear
pabkw\ . whirta would  Suge, st

o Uwear wwdd is a4ppropriale

For pv‘%chahm,
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Leonardo da Vinci, the renowned painter, speculated that an ideal human would have an armspan
(distance from the outstretched fingertip of the left hand to the outstretched fingertip of the right hand)
that was equal to his height. The following computer regression printout shows the results of a least-
squares regression of armspan on height, both in inches, for a sample of 18 high school students.

Aa Vince & Predictor Coef. SE Coef T P
: Constant  11.5474 5.6 2.06 0.0558
Wwspein = Weight Height 0.84024 0.08091 104 0.000
descriphe Sioheticss R-sq = 87.1% R-sq(adj.) = 86.3%
A \ L)

@n = wour + 0.84034 (eight)

C 10. Which of the following statements is false?
(a) This least-squares regression model would make a prediction that is 1.64 inches higher than da
Vinci projected for a 62-inch tall student.
(b) If one of the students in the sample had a height of 70.5 inches and an armspan of 68 inches, then
the residual for this student would be —2.78 inches.
he least-squares regression line has a steeper slope than the equation for da Vinci's relationship

etween armspan and height. 0,8Ho2Y £ |
(d) For every one-inch increase in height, the regression mode! predicts about a 0.84-inch increase in
armspan.

(e) For a student 66 inches tall, our model would predict an armspan of about 67 inches.

€. 11. The correlation coefficient measures
(a) whether there is a relationship between two variables.
(b) the strength of the relationship between two quantitative variables.
(c) whether or not a scatterplot shows an interesting pattern.
(d) whether a cause and effect relation exists between two variables.
@the strength of the linear relationship between two quantitative variables.

£ 12. Which of the following are most likely to be negatively correlated?
(a) The total floor space and the price of an apartment in New York.
(b) The percentage of body fat and the time it takes to run a mile for male college students.

(c) The heights and yearly earnings of 35-year-old U.S. adults. L‘ Wer bikes cos ¥ more,
'd) Gender and yearly earnings among 35-year-old U.S. adults. Y\M‘Ilev bikes Cusk lLSS
@) The prices and the weights of all racing bicycles sold last year in Chicago.

05 X —> o0, {0 —=»-20
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Part 2: 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.

11. How are traffic delays related to the number of cars on the road? Below is data on the total number of
hours of delay per year at 10 major highway intersections in the western United States versus traffic volume
(measured by average number of vehicles per day that pass through the intersection).

_ i _ A a.) Describe what the scatterplot reveals about the relationship
m;ﬁmwm L e U between traffic delays and number of cars on the road. .
— ’ The ocatlerplot Sows a modnadely positive,
g 20| 0 5 b Uneor velation ship atiweoin avRiage numios
2204 .
i of veWiclw awd M owaoéo _
E | N b.) Suppose another data point at 200000, 24000), that is
5 g = = . 200,000 vehicles per day and 24,000 hours of delay per year,
§_ oo were added to the plot. What effect, if any, will this new point
e . have on the correlation between these two variables? Explain.
[}
1P R T e i PD‘(Y\\‘ wouwl C\ (‘LW covrelat s r)
average vehicks per day \O " OUADR : \» 0\0& \(\0_\ ‘PO\\OW m %Qn BAL: Ser

pa%\-evn. W owowéd also decwaise Han %ﬂ‘w\-' g Paere0sl Stope.
Below is the computer output for the regression of hours of delay versus number of vehicles per day.

Predictor Cosf SE Coef K P
Constant -3629 7367 -0.49 O©,£34
vehicles per day O.07822 0.02684 2.91 ©.017

5 = 388%.57 B-Bg = £8.6% R-Sg{adj) = 42.8%

c.) What is the slope of the regression line? Interpret the slope in the context of this problem.
T shope of MO regasivn Uns s 0.01833, This menng, as e
eV nuwletr of  vewWidus hav\rdw ﬁmmw‘uucj\f\ said  prdoscetivo
e by Y, e amwnt o uyum:@g dddayy  Wowasis log D,01% W3,
d.) Explain what the quantity S = 3899.57 measures in the context of this problem.

5 e e clandard divabiov of MW residuals . That meane e averaq
predichvn  arvor wi\l e 3,899 517 howrs of  Yvafbic dp,\a,czs‘a e’ (d«u',

Scatterplot of annual howrs of delay vs vehicles per day - - 12. Below is the same scatterplot, but with the six intersections
g . in California plotted as circles and the four in other western
= states plotted as squares.
] = a L]
[ 4
8 m Comment on how the reiationship between average number of
g [P . vehicles per day and hours of delay per year differs between
% 16000 @ @ . the California intersections and the intersections in other
14000 western states. ‘
) " Whon e Mirsedidne oA Split up,
T w7 T | e con s Ywe relfimathap  oefweein

Rrevage UMby f vewclo pov Wy oned e "“3 SURUTN) OIS
mucin Shweer. fi apporent  Yaew 15 e FedRc volume i
ofer waslern clakes  which  u\dg  \ess deolasy, A e Hedbic
volwme dor Colilermia usidye  ywove  dal The™ stopo of Hae LSKL

Sor Califvnia  wowld b Lerolr  conpared 4y oYan peeo¥ed in
Shales, and Fue uewdl woould Uor, Dot would wowe ciwmilor

A el



13.) An ecologist studying breeding habits of the common crossbill in different years finds that there is a linear
relationship between the number of breeding pairs of crossbills and the abundance of the spruce cones. Below
are statistics on eight years of measurements, where x = average number of cones per tree and y = number of
breeding pairs of crossbills in a certain forest.

Mean Standard dewviation
x = mean number of cones/tree 230 ¥ 16.2 Sx
y = number of crossbill pairs 180 Y 15.1 Sy

The correlation between x and y is r= 0.968

a.) Find the equation of the least-squares regression line (with y as the response variable).
AN\

Yy =t bx
5 161 _
b: : g‘)}/‘- :GJqu)( le o /\
Lill pairS) = -2.15 +0.90 (fean # of ves/re
7:a+b(>‘<3 (& crossioill paire) (v JArec)
A+ 08023(22)
\@ 0=
L= —a 1552

b.) What percentage of the variation in numbers of breeding pairs of crossbills can be accounted for by this
regression? ‘
r=0.468 = r% 0.7 - coct A datermivodton
Q2.1 % of e yornarion ™ Ywe & ol cvoesia\l paivs  com e
%‘ 5 O .
accounied for \0% M Uwear  mocted V\eka&wa\ & of cross bill
Satfs Yo Yo wean nwmber  oF  cones per e
c.) Baseg on these data, can we conclude that the abundance of spruce cones is responsible for the number of
breeding pairs of crossbills? Explain.

Correladion  does nob ey camsodiow, bud we  cean
Concladie JAene & @ &\‘{’M Ve,\!x\"\\v“w@\/\i/‘) \asdwean
& ob  cssiaill paivs ologerved  owd  Ffue oo nuwmlees
o comne por Yree.  This is avidimt  lacawre.  Haeo
coeffi ciend eg detev vt padHove i 0.837., That weans,

> 1% of M veviebion e fue vuwmbn of  crvss gl
podrs  Con e adlmanded  Soe \m,& e  LEKL. Y’“eiﬁ&*\w%
Crossiatl aivs Yo rwa Ywaan o conso Olbserwed . Thaore
s vewy ikl vavied®™ - 0.3% et e A to pHans
unaseowned  badkas, 0.9 Yempmatmn | oredatur pop., ete. See
r:o_%gl we  Know SWpe 16 POS'\*\W’/"% Mg Mlan o o4
COweo Jyvee tatienses, co Aot e B of cass il pace Theu i
Cordamly @ posiive  reluhipnaluy between (omas and pairs loud
We  tonwet S04 ‘Coves (austs waone choss laill pairg,”



CH.4 & 5—Two-Way Tables & Producing Data

Part 1: Multiple Choice. Circle the letter corresponding to the best answer.
b 1. What electrical changes occur in muscles as they get tired? Student subjects are instructed to hold
their arms above their shoulders as long as they can. Meanwhile, the electrical activity in their arm muscles
is measured. Thisis

(a) an observational study. Treahuent - W’\Ct“'ﬁ M wp
6§§}m uncontrolled experiment. NOAPUAL Dockieal  oed™N
¢) a randomized comparative experiment. ' {3
(d) a matched pairs design. No condvol afoup  ox Yemdonni 7"\'3 :

(e) impossible to describe unless more details of the study are provided.

€, 2. Which of the following statements is false?

(a) Nonresponse can cause bias in surveys because nonrespondents often tend to behave differently
than people who respond.

(b) Non-sampling errors can distort the results of a census.

(c) Slight changes in the wording of questions can make a measurable difference in survey results.

(d) People will sometimes answer a question differently for different interviewers.

@) ophisticated statistical methods can always correct the results if the population you are sampling
from is different from the population of interest, for example, due to undercoverage.

C 3.An experiment to measure the effect of giving growth hormones to girls affected by Turner’s
Syndrome was carried out recently in Vancouver. All 34 girls in the study were given the growth hormone
and their heights were measured at the time the hormone was given and again one year later. No
measurements were made on their final adult heights. Which of the following is not a problem with this
experiment:

(a) There was no blinding.

b) There was no control group. . i L
éz)?)\lonresponse bias — peria o swrveys; not app cable 40 L1 pLAT gt
(d) There was insufficient attentionTo the placebo effect.
(e) Because final heights were not measured, it is impossible to tell if the hormone affected final height
or only accelerated growth and made no difference to final height.

e 4. The following numbers appear in a table of random digits:
SCPHGAE o

i / 844 13578 28251 12708 24684 33,35,02,22,H¢
A scientist will be measuring the total amount of leaf litter in a random sample (n = 5) of forest sites
selected without replacement from a population of 45 sites. The sites are labeled 01, 02, . . . , 45 and she

starts at the beginning of the line of random digits and takes consecutive pairs of digits. Which of the
following is correct?
(a) Her sample is 38, 25, 02, 38, 22

(b) Her sample is 38, 68, 35, 02, 22 Chose  2-clig} s, thrw ot Vepeats,
(c) Her sample is 38, 35, 27, 28, 08 00 and YHb-aa, ‘Sh’f’ ofrer You
(d) Her sample is 38, 65, 35, 02, 79 ¢ . .
er sample is 38, 35, 02, 22, 40 have B distvel 2~ gp’f g,
b 5. To test the effects of a new fertilizer, 100 plots were divided in half. Fertilizer A is randomly applied to
one half, and B to the other. This is o
3).an observational study. Ah 100 ‘p\ﬁh are amsuwed to ke sinlay
W matched pairs experiment. The +wo halves acl ag pairs, Comport

(c) a completely randomized experiment. . . e
(d) a block design, but not a matched pairs experiment. A with B afey new Lovbilizer
(e) impossible to classify unless more details of the study are provided. s app Lied.
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48 6. A civil engineer is testing the reliability of traffic signal controllers produced by two different
companies. He has 20 sets of controllers from each company, and he has been given clearance to install
them at 40 different intersections in the city. He randomly assigns the controllers from company A to 20
intersections and the controllers from company B to the other intersections. The most important reason for
this rgndom assignment is that reautes

andomization is a good way to create two groups of 20 intersections that are as similar as possible,
so that comparisons cantie made between the two groups.

(b) randomization €liminé he impact of any confounding variables.

(c) randomization makesthe analysis easier since the data can be collected and entered into the
computer in any order.

(d) randomization ensures that the study is double-blind.

(e) randomization reduces the impact of outliers.

C 7. An airline that wants to assess customer satisfaction chooses a random sample of 10 of its flights
during a single month and asks f the passengers on those flights to fill out a survey. This is an
example of a

(a) multistage sample.

(b) stratified sample. N

@Iuster sample. —= Swwegyé averyonts T Hap selected QV"""PS
simple random sample.

(e) convenience sample.

C 8. You work for an advertising agency that is preparing a new television commercial to appeal to
women. You have been asked to design an experiment to compare the effectiveness of three versions of
the commercial. Each subject will be shown one of the three versions and then asked her attitude toward
the product. You think there may be large differences between women who are employed outside the
home and those who are not. Because of these differences, you should use
(a) a completely randomized design.
(b) a categorical variable. A i I ne d
@a block design. S\ b subjeds o WWW" gromps e’"‘f‘“&“ Funewploy
a stratified design. N . .
(e) a multistage sample—_\”nojf an J”*Pﬂr\ e bl Mlj‘f\ Mmetiod  bubl 4 8 aMiﬁ"\'\j

{,_ 9. According to the 1990 census, those states with an above-average number of people X, who fail to
complete high school tend to have an above average number of infant deaths, Y. In other words, there is
a positive association between X and Y. The most plausible explanation for this is

(a) X causes Y. Programs to keep teens in school will help reduce the number of infant deaths.

(b) Y causes X. Programs that reduce infant deaths will ultimately reduce high school dropouts.

@urking variables are probably present. For example, states with large populations may have both
arger numbers of people who don’t complete high school and more infant deaths.

(d) Both of these variables are directly affected by the higher incidence of cancer in certain states.

(e) The association between X and Y is purely coincidental.

Grovelodion  does vt |\r’\.1,9\/tj Cans ahov-
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! > 10. Eighty volunteers who currently use a certain brand of over-the-counter allergy medication have
been recruited to participate in a trial of a new allergy medication. The volunteers are randomly assigned
to one of two groups. One group continues to take their current medication, the other group switches to the
new experimental medication. Each is asked after two weeks if their allergy symptoms are worse, better,
or about the same as they were at the start of the study. Which of the follow best describes a conclusion
that can be drawn from this study?
(a) We can determine whether the new drug reduces symptoms more than the old drug for anyone who
suffers from allergies.
We can determine whether the new drug reduces symptoms more than the old drug for the subjects
inthe study.  lecd wove confrol 1o gemeralize by embire. Q00
(c) We can determine whether the allergies sufferers’ symptoms improved more with the new drug than
with the old drug, but we can't establish cause and effect.
(d) We cannot draw any conclusions, since the all the volunteers were already taking the old drug when
the experiment started.
(e) We cannot draw any conclusions, because there was no control group.

Use the following information to answer Questions 11-13.

A review of voter registration records in a small town yielded the following table of the number of males and
females registered as Democrat, Republican, or some other affiliation.

Male Female

Democrat 300 600 aoo
Republican | 500 300 gvo
Other 200 100 Av0
|Co0 {0¢o 2000
&\ 11. The proportion of males that are registered as Democrat is
(a) 300 Ve
(b) 30 200 Domo cvels  amowsy M
&0).33
.30 lodo

(€) 0.15

a 12. Your percentage from Question 11 is part of
(a) The marginal distribution of political party registration.
(b) The marginal distribution of gender.
(c) The conditional distribution of gender among Democrats.
he conditional distribution of political party registration among males.
(e) The conditional distribution of males within gender.

C 13. The proportion of registered Democrats that are male is
(a) 300 “
b) 33 Al
(%)D)-:B 300 W\M c»vvw\/kj %*QM o
) 0.30 q00
(e)0.15

O~ 14 The principle reason for the use of controls in designing experiments is that it
distinguishes a treatment effect from the effects of confounding variables.
b) allows double-blinding
(c) reduces sampling variability
(d) creates approximately equal groups for comparison
(e) eliminates the placebo effect
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Part 2: 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.

15. Read the following article about the connection between vitamin E and heart bypass surgery.

Vitamin E may have special health benefits

Large doses of vitamin E apparently can reduce harmful side effects of bypass surgery in heart patients. A
study involving 28 bypass patients found that the 14 randomly-assigned patients who took vitamin E for two
weeks before their operations had significantly better heart function after the procedure than the 14 randomly-
assigned patients who took placebos.

The vitamins apparently prevent damage to the heart muscle by destroying the toxic chemicals, called free
radicals, that form when blood is cut off during the surgery, said Dr. Terrance Yau of the University of Toronto.

(a) Explain why this is an experiment and not an observational study.

A char dreatent  waa twpesed on all pafiteks b ovitawiin Eoov o
p\w,&oo.

(b) Identify the explanatory and response variables. )
T Lrpanstony vadiawle is Yo Treat ment L iom £, ond Yua
ML e el poatteats et funeton  post - | odker
s repkmeny, P WW

(c) Identify the type of experimental design used in this study. Justify your answer.
TThe  expon kel desi gn wa cmwwxpu@ rondlonn gA. 28 pevpla

: . . ) f RO , - . —
weve S/‘LQ.,U% wio owe o WO opoUpS \/\‘ramiuqv\ E o P\MW)
mvxdm\fuo C T eard foneton we oo P ed A Bupcer s
ol

~
(d) In the second sentence above is the phrase, “...the 14 patients who took vitamin E for two weeks before

their operations had significantly better heart function after the procedure ...” What is the statistical meaning of
the word “significantly” in the context of this study?

Starishiakly 53‘\'\‘"9(,&“\” meone e didfaanee  in Yo heart funekion
of Yur Vil B aowp  vess  Tue P\Cvakao qump W <0
UW% Mot b would W\g Waup pen \Qﬂ chance ,

(e) This was a controlled experiment. Describe how it was controlled and explain the purpose of doing so.
o experimont  had o condvo) growp , e FW\OO goup,
wiidh  halps  axperimenters owpore  Hue  Areatment
oy oYwev \mvp\«ﬂ Vo dld\g Rowomzm_ﬁ halps  eliwmivate
R OrRwal Lmv\%u\w\ﬁwj Vonialdae, ol tedanigues  Wokp
flattomatnip  laekweun  WAMMWE Preadment ondd Wavk

Cunchon  obder o ) PMS 5’%%’(‘?



16. As a researcher for a pharmaceutical company, you are designing a study to test the effectiveness of a
new treatment for migraine headaches. You have been given a list of 126 people willing to participate in
the trial. The first 70 people are female; the remaining 56 are male.

(a) Preliminary research suggests that men and women respond differently to this new treatment. What sort of

experimental design would you choose for this study, and why?

Pur to gpedn dffouncea ) o lolodime doign Shewd e

\)\MA wwarae Fewodus  ow ows. \o\otk awd woalls e

L L AVE Y Yolodke - e Avead punt  effeeds VW e u‘)M.Pa\Ju_d

OO WALy %LV\M AYDAAPS
(b) Explain why an experiment involving 70 women and 56 men is preferable to one involving 10 women and 8
T Lar qer  Rewmmples  Yeduer the  fondowr  Jonehow. el

ev ocewn v swoll  Sowmpl\es | Lolaida Wil u\&‘r\“m@&\,\aﬂ

INCAL AR, Hae ooility +o  dddawmine o caunt - and-
eSlec) W‘\QM@ of Mo Areatmank

(c) Describe a design for this experiment. Be sure to include a description of how you assign individuals to the
treatment groups.

Pt e 10 females o olphalsetieal  order and namabee g \-110. (l%%iﬁn
l-26 +to H " new' treakmey avet 267100 4oy, M existing  dreatne., . For
o, et A S el Moalpnedaiical ol and walzen A\ =60
1-28 Wil e aAMigned YO W v hyeatwaeuwdr  and 94 -5,
o Ywo “exte\‘w\fj“‘ Fecdhwaedt . Covpone new wiba iz hieg awttng  qendu,
17. Bias is present in each of the following sample designs. In each case, identify the type of bias involved and
state whether you think the sample proportion obtained is higher or lower than the true population
proportion.
(a) A political pollster is seeking information on public attitudes toward funding of pornographic art by the
National Endowment for the Arts (NEA). He asks an SRS of 2000 U.S. adults, “Rather than support
government censorship of artistic expression, are you in favor of continuing federal funding of artists whose
work may be controversial?” 85% of those surveyed answer “yes.” Biased e M twe wordi of
the cLueJ\‘ﬂM) nga% ca,Uv:l e biwst por¥ion L YRoMun Yhawn SwppNt, =
oy Hishic eupression.” The quuion i< (rsing recpondants +o question teir
beliefe and  yinal fhey might vepresent rofion  Yuad Onswerilg Hae gueo Hov
mmm\gc Mo question 1o moek Likely  cauat o oveyestivuath  awdl
Srould SW?«\P e parased MAve you m FaVBT LN Rogaondanty will lae \ess

uded ow AWy Cesponse and Yue rgoss\\o‘\_o_ axker wald B\uo.m . ,
(b) In 2003, the AARP conducted a survey of their members (people over age 50 who p:@membershlp dues)

on proposed Medicare legislation. One of the questions was: ‘Even if this plan won't affect you personally
either way, do you think it should be passed so that people with low incomes or people with high drug costs
can be helped?” 75% of respondents answered yes.

Blased exeked v Yue Somgne Metod, &,p(efd\g-\ colha 1) g 5%%

Gppavs 40 loe ‘\QY@Q'\-‘\\S Yo WTDwg  popudadion | WMtse wlo
ove  way  alfecked pﬁ,rsm&&s_ W vs o ocadded
Those  Yuad YZWwd Yo recpond el

Tlaae  wdid wmosd W \acmhj Tesudy Y

wndea Covered o0 .
NoY gi\f*c Vvooaw QC\‘\,\.;L& eWwomee .
uinden eshnna ke o‘G Y

Trug pop\,ﬂah Mo Vespondt, Letawae iy pudience Fespon ding s
no Vested inkrest, 21 ‘



CH.6—Probability and Simulation

Part 1: Multiple Choice. Circle the letter corresponding to the best answer.

O\, 1. When rolling a fair die, you roll a 6 four times in a row. Given that each roll is independent,

what is the probability that the next roll yields a six also?
5 5 6

~ 1 1 5 1
- ) |~ 1-[= d) = -
CF ()(6) © (6) @ = <e>(6)

\7 2. Suppose there are three cards in a deck, one marked with a 1, one marked with a 2, and
one marked with a 5. You draw two cards at random and without replacement from the deck of
three cards. The sample space S ={(1, 2), (1, 5), (2, 5)} consists of these three equally likely
outcomes. Let X be the sum of the numbers on the two cards drawn. Which of the following is
the correct set of probabilities for X?

(@) [X [ PXX X [PX)] (0 [XTPX)] (@) [X]PX)] () [X]PX)
1] 173 3173 3 | 3/16 3] 1/4 1] 14
2| 173 6| 13 6 [ 6/16 6 [ 172 2 172
5] 13 7 [ 173 7 [ 7116 72 51 172

Use the following table for questions 3 - 5.

The following table compares the hand dominance of 200 Canadian high-school students and what
methods they prefer using to communicate with their friends. Suppose one student is chosen
randomly from this group of 200.

Cell phone/Text In person Online Total
Left-handed 12 13 9 34
Right-handed 43 72 51 166
Total 55 85 60 200
C 3. Whatis the probability that the student chosen prefers to communicate with friends in
person? {5
(a) 0.065 (b) 0.1563 @ 0.425 (d) 0.382 (e) 0.595 2060
d 4. If you know the person that has been randomly selected is left-handed, what is the
probability that they prefer to communicate with friends in person? |3
(a) 0.065 (b) 0.153 (c) 0.425 0.382 (e) 0.595 '3’._"

d 5. You select a student from the group at random. Which of the following statements is true
about the events “Left-Handed” and “Prefers to communicate with friends in person™?
(a) The events are mutually exclusive and independent.
(b) The events are not mutually exclusive but they are independent.
(c) The events are mutually exclusive, but they are not independent.
The events are not mutually exclusive, nor are they independent.
(e) The events are independent, but we do not have enough information to determine if they are mutually

1"""2;“% W ek, e P(A\E);P(A)” P(AlB) + PN
_ _ iy
p=in persow PA®> '%E':— P 2567 100 cl;e * o0
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o 6. Event A has probability 0.4. Event B has probability 0.5. If A and B are disjoint (mutually
exclusive), then the probability that both events occur is £ exclusivg
©o0g | Mty .

7 (b) 0.1 (c) 0.2 d) 0.7
P(ANB) =0

€& _ 7. Event A has probability 0.4. Event B has probability 0.5. If A and B are disjoint (mutually

exclusive), then the probability that either events occur is - ¥

(a) 0 (b) 0.1 (c) 0.2 (d) 0.7 ©09 P(A or B) =P(A) 1P (R)

= 604+ OS

C 8. Event A has probability 0.4. Event B has probability 0.5. If A and B are independent, then
the probability that both events gccur is ~

(@) 0 (b) 0.1 @.2 (d) 0.7 €09 PANRI=PAIR(R)

= 0.4(0.5)

d 9. Event A has probability 0.4. Event B has probability 0.5. If A and B are independent, then
the probability that either events occur is Mo Mcluaive

(a) 0 (b) 0.1 (c) 0.2 (@07 (€) 0.9 ey i _pans)

P(AorB) =PAS YPB) —F(

=04+0.5-0.2
Use the following situation for questions 10 and 11.
Ignoring twins and other multiple births, assume that babies born at a hospital are independent
random events with the probability that a baby is a boy and the probability that a baby is a girl both

ariinl ta N E
Syual W v.J.

5
e, 10. The probability that the next five babies are girls is Co,5>
(@1 (b) 0.5 (c) 0.1 (d) 0.0625 @0.03125

€ 11. The probability that at least one of the next three babies is a boy is
(a) 0.125 (b) 0.333 (c) 0.667 (d) 0.750 @0.875

P2 = I=P(xel) = I-P&=0) = |—p.&f

12. In a cookie jar, there are 12 chocolate chip cookies, 5 ocatmeal raison cookies, and 7
macadamia nut cookies. What is the probability that if two cookies were chosen (without
replacement), that both cookies were the same type of cookie? Q1 AULS i€

(a) 0.239 (b) 0.036 (c) 0.076 @0.351 (e) 0.378

Flpgmatte = Latned « 2macnt) = (E3[i5) » ()(35) * (20) [£2)

C 13. A die is loaded so that the number 3 comes up four times as often as any other number.

What is the probability of rolling a 1, 3, or 5? oxeIvsive
1 1 4 5
= b) — d) — =
(a) 5 (b) 3 @ (d) 9 (e) 5
122333456 Pl or 3 e 5) = POD + PB) +P(=)
x]uz.i%)bl\‘f'}(e =‘/<1+u‘/q+\/<%

NN
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Use the following for questions 14 and 15:
An event A will occur with probability 0.5. An event B will occur with probability 0.4. The probability that

both A and B will occur is 0.2. _
N The conditional probability of A, given B (¢ \\’\AQP-@V\&QM&' P(A_\LB) = P(x)
Bisoa  P(E PR Fh- o 2
(c)is 0.7 P(a)
(d)is 0.2 Aefechve (109  =0.0¢
(e) cannot be determined from the information gil\fD A% L ~defectve(a0%) = 0.5
0 15. We may conclude that — o (%) Aebecktve (3%) = 0-09
events A and B are independent. I} pa B 0} < o —
) events A and B are mutually exclusive. A £ \ — defechive (7%) =0.2)
(c) either A or B always occurs. delech A\ = .04
(d) events A and B are complementary. C (lo%) / ehive 0{0/»
(e) none of the above is correct. \;7 =1 delective [60%>:0.0 ¢

SD 16. 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. What is the probability
that a randomly chosen part is defective? Ly clwsite P(Adeh o Blel or C def)
(a) 0.8 @0.19 (c) 0.06 (d) 0.04 (e) 0.09 - p.ow + 0.09 ¥ 0.04

b 17. You are told that your score on an exam is at the 85 percentile of the distribution of

scores. This means that
(a) Your score was lower than approximately 85% of the people who took this exam.
@our score was higher than approximately 85% of the people who took this exam.
T¢) You answered 85% of the questions correctly.
(d) If you took this test (or one like it) again, you would score as well as you did this time 85% of the

time.
(e) 85% of the people who took this test earned the same score you did.
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Part 2: 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.

24. Based on previous records, 17% of the vehicles passing through a tollbooth have out-of-state plates. .
This can be expressed as P(out-of-state plates) = 0.17. Assume each vehicle plate is independent of
other vehicle plates.

(a) Describe what the Law of Large Numbers says in the context of this probability.

As M raumbor a’{ oy at posd -}'hrmﬁk Hasig PMH‘MM. Tollboote
@ﬂ,b veny  langt (approaches 00), He propotivn  of  ehucle wita
out- of - slale pﬁalkﬁ a1oprvack4n o 17,

(b) What is the probability that none of the next four vehicles have out-of-state plates?

Pnot ow-of - stateplate) = V-0.1T = 0.93

Mft Tle pro baloiti 4’3 VLo A e hext  vehicle
Y LWoil! hove owl —.f - sdate pAAlLS ig
(0.82) = 0474 apprnc rmelely. 1Y,

(c) You want to estimate the probability that exactly one of the next four vehicles have out of state plates.
Describe the design of a simulation to estimate this probability. Explain clearly how you will use the partial table
of random digits below to carry out your simulation.

what ¢t PY‘Dba&i!i-’t‘J exoetly mur of “)’W‘ oot pBWAIL W\’Mc(-u
howr  aowd -of - shets” gladis, To 4wd 0wl Lot ke vondom
ey . N0 -Vp = owd - of - shate Pl;ub.s‘ (e+ 17189 Le
in-state gl Coose N tWo-digit nuwkers, "ilfarQW‘i%j, |
On yeerats. Delermine  Hlo proporkion £ o -of - sfake Plﬁ«tl-s
for anch  Yrial . Repeat  Hus proced  for Severed  Frrado.

Averocy  daeh  Pripor ivh Fo aveiipuer ) G sl .
(d) Carry out 5 trials of your simulation. Mark on or above each line of the table so that someone can clearly
follow your method.

| - 3 i g
o0 GOk @a6ds shas .T:é@ﬁ‘e@@zaizﬂ@ufs:@

189 88296 95670 74932 65317 93848 43988 47597 83044
190 79485 92200 99401 54473 34336 82786 05457 60343
191 40830 24979 23333 37619 56227 95941 59494 86539
192 32006 76302 81221 00693 95197 75044 46596 11628

Y
, A
)2 ®1,21,08 80 A

2.lo 4
a: 99, 89, 69,58 % (v 5 Triaks , exactly

ne. 0\/\_5 ¢ "\ ‘Ll re [/\ { C«*U/J

0
3. e, 3%, T, 15 |/L’ had ovd - of —~sdate
ng ss, °2, 26 M Flcc‘-(cs a s
/ } 2 0/ 3 ovr  HO0Y,
g 35 ’75/ ’V)/ _))(A L| \YY) 5 g,
)
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25 . A counselor analyzes student’s course selection and calculates the following: The probability that a
randomly-chosen student is taking Spanish is 0.4, that the student is taking Chemistry is 0.3, and that the
student is taking BOTH Chemistry and Spanish is 0.1.

(a) Let S = Randomly-chosen student is taking Spanish, and C = Randomly-chosen student is taking
Chemistry. Sketch a Venn diagram or two-way table that summarizes the probabilities above.

Cnawn Spansin Cham —‘me‘
S,pani'sh 6.\
b4 Spam'sk 0.%
oM

(b) Find each of the following:

i. The probability that a randomly-selected student is taking Spanish OR Chemistry.

N = = sNED
st P(serc) = P IPIO - P( o°
@*C\ - 0.3 4 0.4 — o) = O.( (é /D
i. The probability that a randomly-selected student is taking Spanish or isn’'t taking Chemistry.
gt P(Ser 0 = P(2) + PO —P(eNTO 20Y
e - 0.2 + 0. —0.2 = 0.7 o
iii. The probability that a randomly-selected student doesn't take Spanish and doesn't take
Chemistry.

\— P(S er CB
= \ = 0.6 = 0.4

P (7% and "0 10Y,

26. A company has developed a drug test to detect steroid use by athletes. The test is accurate 95% of the
time when an athlete has taken steroids. 1t is 97% accurate when an athlete hasn't taken steroids. Suppose
the drug test will be used in a population of athletes in which 10% have actually taken steroids. Suppose we
know that the test was accurate, what is the probability that they didn’t take steriods?

e posifis, e
457
v 57
AL Adaletes Pw‘&m-\ﬁ.ﬁ = 0.027
\)non-surniA wsvs e . 0.8713
0% s wagadve st
)
e tw*) = \D(nom—b’rexoic\ war M seowma fd)
. WA :
P (d'\o\ nod Aake Steroids \ 0.CCW o= P(m'}B
- 0.813
LR A—
(0.095+ 04713 )
VRY X 90Y,
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CH.7 & 8—Random Variables, Binomial and Geometric Distributions

Part 1: Multiple Choice. Circle the letter corresponding to the best answer.
& 1. In the town of Tower Hill, the number of cell phones in a household is a random variable W with the
following distribution:

w 0 1 2 3 4 5
P(W) 0.1 0.1 0.25 0.3 0.2 0.05
The probability that a randomly-selected household has at least two cell phones is ?(X 22)
(a) 0.20. (b) 0.25. (c) 0.55. (d) 0.70. @0.80. = P(x=2)4 P(x Q-P(x:q)ﬂ%ss‘

Ov 2. A random variable Y has the following distribution:

= 0.2540.% ¥0.24 0-05

Y -1 0 1 2
P(Y) |[3C 2C 0.4 0.1 = | 2¢+ac todt+to.t = |
5ctos =1\
The value of the constant C is: sC = 0.6
[(a)0.10. b) 0.15. c) 0.20. d) 0.25. e) 0.75.
(b) (c) (d) (e) C=0-l

b 3. A rock concert producer has scheduled an outdoor concert. If it is warm that day, she expects to
make a $20,000 profit. If it is cool that day, she expects to make a $5000 profit. If it is very cold that day,
she expects to suffer a $12,000 loss. Based upon historical records, the weather office has estimated the
chances of a warm day to be 0.60; the chances of a cool day to be 0.25. What is the producer’s exnacted
profit?

(a) $5,000 11,450 (c) $13,000 (d) $13,250 (e) $15,050

4. Roll one 10-sided die 12 times. The probability of getting exactly 4 eights in those 12 rolls is

TH (e

Jeb x= Prohy
1Y.(o) ~(12 V(1) (9
(C)( 142 J.(EJ .(E) ( 4 ].(E) .(ﬁ) x]sgowo] $5000 | -$12000
bin (n=i2,p= s) P(*)( 0.b { 0.2% | o8

8 4
12 1 9 3
(e) ‘(—J '(—) 12\ AN /74
( 4 ) 10) (10) prx=y) - (L,) (75) (lO)
5. The variance of the sum of two random variables X and Y is
(@ o,+0,

2 2
®) (o) +(o,) -
(¢) o, +0,, butonly if X and Y are independent.

,(Ux )2 +(ay)2, but only if X and Y are independent.

(e) None of these. o

EQ) = Zxipe
= 20000(0.6)  H0X0.29)* (2000 Bt
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(v 6. Let the random variable X represent the weight of male black bears before they begin hibernation.
Research has shown that X is approximately Normally distributed with a mean of 250 pounds and a
standard deviation of 50 pounds. What is P(X > 325 pounds)?

0.0668 (b) 0.2514  (c) 0.7486  (d) 0.8531 () 0.9332 N (250, 50)
novmo \cdf

€, 7. A set of 10 cards consists of 5 red cards and 5 black cards. The cards are shuffled thoroughly and
you turn cards over, one at a time, beginning with the top card. Let Y be the number of cards you turn over
until you observe the first red card. The random variable Y has which of the following probability

distributions? Not \m@ﬂw\ vecause ive SO-‘«“?\"\"{']

(a) the N_orma_l dIS.tI'Il?utI(?n Wlt!’\ mean 5 WD WY - ﬂp\muz_x‘mm W woudd e

(b) the bmomlal'dls.trlb.utlo.n W|th p=05 - QQOM,M ¢ il uvR wene

(c) the geometric distribution with probability of success 0.5 . Mae oo gs

(d) the uniform distribution that takes value 1 on the interval from 0to 1~ Fépiactte e S
@none of the above

C\ 8. A factory makes silicon chips for use in computers. It is known that about 90% of the chips meet
specifications. Every hour a sample of 18 chips is selected at random for testing and the number of chips
that meet specifications is recorded. What is the approximate mean and standard deviation of the number
of chips meeting specifications?

(@) =162 0=1414 My=np =180y " -2
(b) u =1.62; 0 = 1.265 ‘
(©u=1620=162 0% =Jnpa-p> =\ €090 =1.27

@p =16.2; 0 =1.273
e) =162, 0=4.025
O. 9. In order for the random variable X to have a geometric distribution, which of the following conditions
must X satisfy?
Ip<05 X
Il The number of trials is fixed. X
Il Trials are independent. Vv
IV The probability of success has to be the same for each trial. Vv
V All outcomes in the sample space are equally likely. *

|| and IV ®) I, 1II, IV, and V (c) 1 and Il
@1, 111, and V (e) il and Il

c 10. If you buy one ticket in the Provincial Lottery, then the probability that you will win a prize is 0.11.
Given the nature of lotteries, the probability of winning is independent from month to month. If you buy one
ticket each month for five months, what is the probability that you will win at least one prize?

(a) 0.55

nw n-k
Gt Bin (15, §-0) (&) p0-p)
@ode PO = 1= POt

| — P(x=0)
=\ "Y_b‘mompc\C(n:S) p=o., K,:o‘):|

if
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Part 2: 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.

11. Picard Partners is planning a major investment. The amount of profit X is uncertain but a probabilistic
estimate gives the following distribution (in millions of dollars):

X 1 2 4 10

P(X) {0.2 0.5 0.2 0.1

(a) Find an interpret the mean (expected value) of X. ) ;
MeBo=B0ip 8 Picwd Partune e oxpecked to oaw o pofit !

&ppru”)(iv\mdl \3 2 milion o &y given UnveaTrtnt,
(b) Find and interpret the standard deviation of X.

= ‘ LI | Aol cvsen  investunt onfid wil Ty pi calhe
% JZ(X““}*"YP; 852 \/}a@w ﬁm tue vuan padd by obont $2.5 mi\\idc:m.

(c) Picard owes its source of capital a fee of $200,000 plus 10% of the profits X. So the firm actually
retains Y = 0.9X - 0.2 from the investment. Use a linear transformation of your results in (a) and (b) to
find the mean and standard deviation for Y.

)A)‘:/UM\\(—O.Z T 0aMx—0.2 0.9(3)-0.2 = a.5

-

RN 8
3= 4

- - nn
H 1

—~ A A ot A
Goax = O0aax = 04(a

D)

T

 ad C o )
VY  Ysax-o0.2

12. The length of human pregnancies from conception to birth varies according to a distribution that is
approximately Normal with mean 266 days and standard deviation 16 days. Choose two pregnancies
independently and at random.

(a) What is the expected difference in the lengths of the two pregnancies? Show your work.
Lot X,= pregrency V' ond X, = pregnancy 2

Y=X=%2 B My My oy, :/ux,"/ux}, TRl Dbl =0 _
We expect Hune o ke no differince M e dedation of Hwe prgnencio.

(b) What is the standard deviation of the difference in the lengths of the two pregnancies? Show your work
‘——\—q
O"yj-:a‘;"xz:"kr_‘;’z.{—a)‘éz :\/'ba‘*'kﬂ = p’?é?.(p ) ‘ / )
The | Pl cal elifiecirnee h L“‘E? # of Freg rancles é’f‘m cfa_fdg_‘
AfbeTs v O ke abouwd Fa b Aaye,

(c) Find the probability that the difference in the lengths of the two pregnancies is greater than 25 days.
Show your work

Difforence N(O) 43.6)
P(Y>as) novmal cdf (Lower 126, wpper: 10" A110, 071 8a.6) = 0.1343

The pﬁ'}bahih’ e differomee
Zew%w of 4wo ra.ml-mb chesin

‘ ‘p)”eﬁnnn etes Js ?u,aﬁf‘ Han 286 o{cu?o
et p b ;f:,;;f 29 js  apprix /mz‘ﬁ’gi‘}, 182
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13. Witney Pete, a professional dart player, has a 70% chance of hitting the bull's eye on a dartboard with
any throw. Assume that each throw of a dart is independent.
(a) Suppose Pete throws darts until he hits his first bull’'s eye. Find the probability that his first bull's eye

occurs on the third throw.
Geomerric p=01

P(y=3) = (\-0.Y (0:1) o geompad (pzo.1) k=3) = 0063

The probabithy will Yake Pele 3

- (0'%32(0’1) Yhrows  to Wit his Firs) bulls e is abowt (aa/u_
(b) What is the probability that Pete hits 5 or fewer of his next 10 shots?
binomial n=\0 , p=0.71 The pro bability Rt
P(XL5) =P (x=0) + P (X=) ¥PO=2)4. .-¥ P (X=5) hite S or  Soner shts

ot his wnxd \D tavsws
Y\. ‘L ﬂ"k H \._‘.( :\O :O_‘t k:s\) ':0 \5 . _ ‘ o
K)P (\~p) binomed ¥ {(N=10,P=0-4, . s aloowy  15%

(c) Pete forgets his eyeglasses one evening, but he’s confident he’s just as accurate without them. On his
first 10 shots of the night, he hits the bull’s eye only 5 times. s this evidence that his glasses are
important? Explain.

P(x=o) win ypgeese
bin (n=10, p=0.)

P(x£o) with 3\%«&%
‘1:5 l5a/o-

The probabiliby  Fete W Yo bulle eye exactly S Ao wikie
We wyt \3\0&% 6 Mbowt V0%, We Lypedd  Wim Yo Wi

o preximatily T oull'e Qs od ol 10 ghols Witk
hie Pm&»aulxﬂ"\j of "10%,, Howewver, o o mvw\uwk&«
Seleclhed vendea e nmuummlzor of Ladl$ (,bwo b buts
il %*P“Cﬁtﬁ% \/ayﬁ Gy e VLA \o% leYs.
Pleo, Yuere is o 1\ 8% daamee e will Wil 5 or less antb
il 10 Ywows, TThis TS convineay evdiv e \uol e

pmba\o\:ﬁ does wol  perfom  as wel  wiliowd  wio 3\&&%&.

30



