Sample Examination One l'zo) |

SECTION I
Time—1 hour and 30 mimztes
Number of questions—4¢
Percent of total grade—50

Directions: Solve each of the following problems, using the available space for scratch
work, Decide which is the best of the choices given and fill in the corresponding oval on
the answer sheet. No credit will be given for anything written in the test book. Do not
spend too much time on any-one problem.

1. A company has recently given some pay raises. The distribution of the amounts by
which the employees® salaries have been increased is illustrated by the boxplot below.

e
Pay Raise (thousand doilars)

- ‘Which of the following best describes the shape of the distribution and the interquartile
range (IQR) of the salary increases?

: : Tar = 23—
(A) symmetrical; IQR is approximately 3700 - -
(B) positively skewed; IQR is approximately $700 TOR = ASDO~ o2
(C) negatively skewed; IQR is approximately $700 ref = 1900
positively skewed; IGR is approximately 52000
(E) negatively skewed; IQR is approximately $2000
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4. In a company, 78% of the employees opt for medical insurance and 42% of the
employees opt for life insurance. 82% of the employees opt for at least one of these

benefits. What percent of the empfGyees opt for both of these benefits? S

Egg??% pm U L) = P(M'\+F(¢) ~pimn L)
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Answer
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5 A sqdety has 160 members. A relative cumulative frequency praph of their ages is
shown in the figure above. Approximately how many of the society’s members are over

43 years old? =
(Ay25 267 vader 43

(B) 40 o
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e
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2. A researcher is studying an old edition of an encyclopedia. She wishes to-estimate the.
proportion of the printed matter in the encyclopedia that is dingrams and plctures (as
opposed to text), The encyclopedia consists of 30 volumes, and she abserves that the
proportion of printed matrer- that is diagrams and pictures is roughly the same in- each
of the volumes. The researcher randomly selects four of the volumes, and then stidies

" every page in those four volumes. This is an example of which type of sampling? -

Cluster —=EWMeH VotbmE 15 A & LieTErt
Convenience — muel
- (C) Simple randem
(D) Stratified random = #<, $2.3¢.54
- (B) Systematic — EvEty ZOR pftsew o= R LT

Anéwer .

A

‘3. A company produces cloth for use in airplane seats. The company claims that the mean
breaking strength 4 for specimens of the cloth is 80 pounds of farce, but the airlines
who buy the clofh are concemed that the cloth mt@t be weaker than that. A group
working on behalf of the zirlines takes a random sample of specimens of the cloth and
finds the breaking strenpth of cach specimen in the sample. What hypothieses should the
group use to test the manufacturer’s claim? . .

(EPHep =80, Hig<80
(B) Hegt =80, Hap+80
(C) Hu i = 80, Hau>80
(D) Hafr <80, Hapt=380 -
(E) Hop >80, Hou=80
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6. Atrack and field coach wants to find out whether z particular hammer thrower performs
better, on average, in the morning or in the afternoon. The coach observes a random
sample of the athlete's morning throws and a random sample of the athlete’s afternoon
throws, Which one of the following significance tests could be used to analyze the
resulis? ' .

One sample #test for a mean —102& Z SH.mpess '
Two sample &-test for means = Z Groufs ~ WATY PR SRl -bgrf
Paired t-test . 2. Prdusin oF DT oy Swmey poiost
One proportion z-test »
(2] Two proportion z-test :fv:d
R Fitol.

Answer

C

-7. Diana has several children and each of'ker children has several friends, so she can never
be sure how many children will come to dinner. However, over long experience she has
worked out that the probability distribution for the number of children who will come

" to dinner is a3 shown below. . .

Numberofchildren{ 0 | 1 [ 2 [ 3 (4 | 5| 6 | 7|85 |10
Probability 0.01]0.0410.13]|0.15[0.16(0.17}0.12[0.0910,07{0.04 (0.02|

On any given evening, what is the minimum number of places that she should set at the
dinrer table for the children in order to be at least B0% sure that all the children can be
seated? .

@) 6 F(?f5)= ._66
@7 plp-eN = TE
) 8

@9 Pla-D= &P
(E) 10 )

Angwer
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8. A machine produces metal springs for computer lids. Over a long period of time it has .
been found that 10% of the springs produced by the machine are defective. A:ﬁ‘er some
adjustments to the machine, a random sample of 200 springs is selected and it is found
that 16 of the springs in the sample are defective. The appropriate sigmﬁcanc.:e test is
carried out in order to determine whether the proportion of defective springs has
changed. Which of the following is the correct p-value for the test?

. P=.to
' .. 008 — 0.1 A
@'P(‘“ [T 00) P é—i’; 2. of
(8) 2.8z 0'05";’;;) ‘
Jeng Hoi p=-10
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10. In a particular country it is known that 40% of the 1esidents have blue eyes, 35% of the
residents have brown eyes, and 23% of the residents have green eyes. A student carries
out a study to determine whether, in terms of color, the ejes of dolls manufactured in
that country are representative of the residents of the country. The student takes a
‘Tandom sample of 40 brands of doll, and finds that 10 of them have blue eyes, 19 of
them have brown eyes, and 11 of them have. gresn eyes. She then camies out the
apprapriate significance test and obtains the p-valne for the test, Which of the following
is iriie? - : '

1a
&-EY
(A) The p-value is between 0 and 0,05. DBE, ERP g
(B) The p-value is between 0.05 and 0.1. 2 T : 2,05
e p-value is between 0.1 and 0.15. BI_"’: lo ’b. . pes? P
) The p-value is between 0.15 and 0.2. A28 ¥ 19 . aempety . peé
{E) The p-value iz greater than 0.2, fnggs Ul Laestodld o 0.9
. ' ¥ e s
. ) Answer

.

. 11, A machine at a casiro retumns money to the player on 20% of plays. A player makes
_plays on the machine repeatedly, hoping fo get a retumn. Assuming that the outcomes of

the plays are independent, what is the probability that it takes it least three plays for the
player to0 get a retum? : :

Pl PLNT LR Pl (oo [

(A) 0.128
(B) 0312
(C) 0.488

(D) 0.512
0.640

e gl

Answer
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9. The scatterplot above shaws 52 points with the associated least squares repression line

for predieting velues of y from values of x. One of the two [abeled points — either P ar
0 — will be removed. Which of the following is trme?

emaoval of the point P would substantially increase the slope of the least squares
regression line. Removal of the point @ would have little effect on the slope of
the lenst squares repression [ine. - .
(B) Removal of the point P would substantially decrease the slope of the Jeas
squares regression line. Removal of the point O would have little effect on the
slope of the least squares regression line. ’
(C} Removal of the point  would substantially increase the slope of the least squares
regression line. Removat of the point P would have little effect on the slope of
+ the least squares régression line, . '
(D3} Removal of the point O would substantially decrease the slope of the least
squares regression line, Removal of the point P would have little effect on the
slope of the least squares regression line. .
(E) Remuoval of the point P would have a substantial effect on the slope of the least
" squares regression line and removal of the point Q would have a substantial
effect on the slope of the least squares regression line.

ﬁv&l .

42' Sample Examination One Section I

12: A vending machine delivers varying amounts of coffee, The standard deviation of the
amount per serving is keown, but the mean amount per .serving has recently been’
adjusted to an unknown value. The person responsible for the machine takes ten
servings of coffes from the machine, and is willing to assume that these fen servings
form a random sample, She calculates the sample mean serving size to be 10.8 ounces.

She now intends to carry out a z-test about the mean serving size /2 for afl servings of
cofiee from this machine, Which of the following pairs of hypotheses wiil result in the

smaflest E-value? - .
XHE it Poviiod = RETEST H, +

}:Imi;ig 1;‘”:1‘0 CouetshE He 15T
m_l-h:y:ll, Higi<1l
(B) Hope =11, Haoge# 11 - :
Hep=11, Hag>1l My 15 closdie TO U Thaw 19,

& i gRE Lieliy TR RETEEY

w/H.fﬂ.zm 2o £,D. & —
AlE o g

13. A student named Russell doss a survey concerning the amount of sleep his fellow

students are getting, Having taken a sample of students and asked each student the total

-amount of sleep hefshe has had over the past week, he discovers that one of the

responses is an outlier. Russell strongly suspects that this response was untrue, but he

does nat feel able to exclude it from his data set. In order to summarize the center and
the spread of the complete set of responses he should auote the :

(A} mean and the standard deviation
(B) mean and the interquartile range
(C) mean and the range

median and the interquartile range
(E) median and the range

SpEwWEN WiT - 5 S unmey
Symm. WisT. = X +o”

Ansﬁer
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ut the high school to drive to school. The

14, In a high school there ars 638 underclassmen (9th-and 10th graders) and 523 16. A school disu'ict.cun.'emly ellows 12th grade'm e hig X 0
upperclassmen (11th end 12th graders). Of the underclassmen 83.1% take the bus to . . Board of Education is considering withdrawing this policy, and wishes to determine the
school, and of the upperclassmen 70.9% take the bus to school. If a student is chosenat - opinions _of the parents of students in grades K-12 on the issuel :
random fr om thase students who take the bus to school, what is the probability that this . The Roard has a list of email addresses covering the parents of most of the students in
student s an underclassman? ' the district. An emsil contnining the following message is sent to the parents on the list.

A4 whm . A 2 LaEgE 530 = :
Eg)' ggg; évs 7 /a . ? 7 3?!- Please read the fellowing statement:
7™ A7 x528 = '
- g gg’?'ll; o "“/12 ’ ?ﬂ ) . #12th graders should not be allowed to drive to

. school.. The reduction in parking would allow fer a

() 0.831 ‘ . : 1d allow .
A ) . bstantial expansion in student activities,
() = ST T T Th e o g R0
- - . : Wl o oal,
» 530+3 %! o Do you strongly agree, Agree, Af35qree, Sfrongiy -
. ' digagres, ox have no opinion? Please reply with
your response. . .

F(F?J N bus) j B

IS 535*3‘-?‘ Answer After tires days, the responses are gathered and are analyzed, Which of the following
F {5 US\ .-",‘,‘Er could NOT be considered a source of bias in this stady? )
. (A} The statement is worded in a way that is lilely to influence the reader ina-
articular direction, :

i i i i : in the 12th grade.
15. A survey is conducted to compore the proportions of men and women who access their e message is sent to parents of students who are not in ; -
" bank statements online. Denoting the population proportions by pw and pw, & 'two- {C) The list of email addresses does siat include the parents gf all sn‘ldfl,m in the district, -
i is card :pu = pu against Ha: ; (D) Some parents wilt not read the email within the three-day period.
pmpom.on-r.mr. is caeied out to test Hepy = p a £ EHeipw> pi. The valus of the . (E) Some parents who read the email will choose not to respond.
test statistic is found to be z = 0.784, and the p-value for the test is found to be 0.216. ’ . Answer
‘Which of the following is a correct interpreiation of the p-value? ' E

{A) Given the resulis of the survey, the probability that py > p. is 0.216.
(B) Given the results of the survey, the probability that pi = pw is 0.216. \

17. For a group of students, the correlation between their heights (in inches) and their

OGEIVST .lhgtﬁ‘é = P, the probability of geiting a value of z at least as large 6s — bEFw. weights (in pounds) is 0.332. You are given that 1 inch = 2.54 centimefers and that 1
784 13 0.216. ) . ; f-vaet pound = 0.454 kilogram, If the heights are exprassed in centimeters and the weights are
@) s;:in_m;tzqg > pw, the probability of getting a value of z at least as large as expressed in kilograms, what will be the value of the correlation? .
3 18 0. . . .
(E) Given that pu # pu, the probability of getting a value of z at least as large as (A) 0,059
0.784 is 0.216. (B gggg wE A WREM You p TRE Ve iTe
D) 0.283 o OME VARIABLE 4% BITR.
Answer’ (B} 1837 -
Answer

wouLn &

18, A track and field coach has observed two javelin throwers for a long period of time, and

now hag fo select one of them for the team. Which of the following would NOT be a 20, An airling observes 2 rndom sample of its flights on a particular routs. The 95%

confidence interval for the mean time (in minutes) for ail flights on this route is

The maximum for thrower A is greater than the maximum for thrower B.
e distribution of A’s throws is positively skewed whereas the distribution of
B's throws is roughly symmetrical.

. good reason to choose WaA in prefe;epce to B? - calenlated to be (47.0, 53.0). Which of the following is NOT trye?
* (A) The mean for thrower A is greater than the mean for thrower B, : . % co . ight i 5 witht i
(B) The median for thrower A is greater then the median for thrower B. -~ . ok (A.) ii?:::lf;::f‘flﬁg;: ;::l’ the frue mean fight time s withia 3.0 miavtes of
.m Ehird 1 0 N - - - N N . -
(C) The third quartile for thrower A is greater than the third quartile for thrower B. -~ gi(B) Ifthe true mean flight time were outside the interval (47.0, 53.0) then the sample

mean that was found wonld be vety unlikely,
Approximately 24 % of flights on this route are longer than 53 minutes,
ou.(D) We are 95% confident that the true mean flight time is between 47.0 and 53.0

W ARE A o B cEvnRE, proven? . rimates.

. . s (B) If many random samples of the same size were taken and the 95% CDnﬁdence
: Answer : intervals were calculated, then 95% of the confidence intervals would contain the
-/.'\""" /__';\ /I’-\\“-‘ .ﬁ% e AR : true mean flight time.
. g 8 ® n & . :
19, A company is developing a new drug for reducing the symptoms of pollen allergies, - RIS s el WHAT

They have developed two forms of the drug: A and B, The company wants to find out = ’

which fofm of the drug is most effective and to determine whether the amount to be I - ‘
. taken each day should be split info one, two, or three doses, A set of volunteers who : . R« I TERkS VS,

su]ii’t'er from pt;llen alleries is split into six groups fo receive treatments according to the ’ . - 3 A :

following table. " ) ) et &

ing table _ . ‘iz —w . €T RESes TU THE
' : 1 . )
] 1 Dose | 2Doses | 3 Doses 2:7 sZ . % foff MEAL  wdT" Iuinlh Answer

] Drug A ' ' ’ ’ - '

_ - [DrgB FLHTS: C

How many exglanatu% varfables (factors) are there in this experiment?

N1 ‘ '

A 2 brvi- TYPE ’

5 3 ‘ bose Léve,

@) 5

E) 6

Answer
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21. A “popuiation” is formed by placing five balls in a bag. The balls are lebeled 1, 2, 3, 4,
© and 5, respectively, The mean of this population is # = 3. Sotneone who does not know
the contents of the bag will estimate the value of & by randomly teking a sample of
thres of the balls {without replacemient) and finding gither the sample mean or the
sample median, D - " APl AR '

. (o Busen ' b S
In the meantime, a statistician has listed all the possible samples of size thres (sampling
without replacement) and has calculated the sample mean and the sample median for
cach possible sdtple, The statistician finds that:

» All the possible sample fueans form a distribution whose mean is 3 and whose
standard deviation is 0.577. '

+ All the possible sample medians form a distribution whose mean is 3 and whose
standard deviation s 0.775.

Regarding the choice between using the sarnple mean and using the sample median for
estimating 4, which of the following is tie? :

'(A) Both the sample mean and the sample median are unbiased, but the sample

median i3 preferable as it has the larger standard deviation, :
ath the sample mean and the sample median are unbiased, but the sample mean

is prefurable as it has the smaller standard deviation, ~ 242452 o /At

(C) The sample mean is unbiased and the sample median is bj,ﬁ(ed, 50 the sample
mean is preferable. : ' )

(D) The sample median is unbiased and the sample mean is %d, so the sample
median is preferable. o

{E} Both the sample mean and the sample median are biyded.

Answer
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24. A set of scores has mean 70.3 and a standard deviation 8.8. The scores are now sealed
according to the formmula y = 0.7xherex {s the old score and y is the new score.
‘What is the standard deviation of {15 new-sseres .

?\/ 4/~ MRS

{4) 431
: 6.16
- {6 736

(D) 36.16
{E) 3736 .

APD | MPALCT

S/ e &.7 Sk " 57\‘?1'-""'_

Sy = B (88D

=5 ;Ié.ﬂ,l

Answer

25. In a high school, all of the 1th graders take both math and physics. After the students

have taken the midyear exam in both sybjects, the physics teachers are considering fhe -

. results, ind have found the value of 2, the square of the comelation coefficient between
tie math scores and the physics scores. Which of the following is best answered by
. consideration of the value of r37 . )

HIGR F™ sovey g
(A) Whether high phiysics scores are associated with high math siores #* #8%. Assae.” {-r

(BY Whether the relationship between physics scores and math scores would be better
' To what extent the variation in physics scores ean be explained by a linear
relationship between physics scores and math scores :

(D) Whether there is an-outlier in the scatterplot of physics scores and math scores = il
(E) Whether the physics scores are on the whole higher than the math scores — g T
Ly gEF TME @
geRngeaet  LIG bltoes o
e Loal LEE
A, R Olive ol is associated with frying, and frying is unheathy.

Axnswer

C

- Tepresented by a curve or a straight Ene~ mIENT 87728 HRVE 4 2o wf g hsabit ©

a5 a0
i el AFTRE
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22. Aregular deck of cards has four suits each consisting of thirteen cards. One of the suits
is “hearts” and one card in each suit is a “queen.” Orie card is going to be picked at
random from the deck, Let A be the event that the card is & heart and let 3 be the event
that the card is & queen, Which of the following is true? - . ’

J—C RN
{X] The events 4 and B are independent snd futually exclusivy ~ A AP Sasrs
’ The events 4 and B are independent but not mutually exciusive.
The events 4 and B are nokindepandant but are mutually exclusive.
(B) The events 4 and B are net-independent and not mutually exclusive.
(B} Ttis not passible to tell from the information given whether o not the events 4
and B are mutually exclusive. . .

wnge? PURIBY £ p00)

T
pmnﬁ = en
% o
oL
A 7 Answer
Kl
ik _

23, A new warm-up procedure has been suggested for nse before working out, and it is
hoped that the procedure will encourage a preater increase in muscle mass. Fn order to
test this, a study is designed using 40 volunteers who already work out regularly.

The volunteers will be randomly split inte two groups, each of size 20, The first group

will be taught the warm-up exercises and will be supervised doing the exercises prior to

their regular warkouts. The secand group will merely continue with their reguiar

workouts. At the beginning and at the end of the study, the muscle mass of each of the

volunteers will be measured by people who do not know which volunteers were in

which group, ’

Which of the following is NOT the case in the study described?

(A) This study is an experiment.

(B) Randomization is used,

{C) A control grop is used, } L .
The study is conduted in a double-blind manner, ~THE SyeaTs g Bitwd

(B) There is no blocking involved in the study. Hwies oy S

Answer -

D]
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26. Ina random sample of 400 aduits, each person stated his or her pniitical preference, The
sex {male/female) of each respondent was also noted. The results aze shown in the table

below,
Democtat [Republican| Otier | TBTHE
Mate | 94 | 78 18 :
- Female 88 | . 88 36 =2
TETY | &2 . Yo :

If political preference is independent of sex, which of the following s the expected
number of respondents who are female and support the Democratic Pasty? .

ExP = fow T X tor 0T
A Pt S P

(A) 40.04

{B) 46.20 TR&E TOT

(C) 86.45 . .
9555 - Eaps Tl ke
103.805 Hao

s [Fnes] Answer
= B

27. Supposs that en observational study has shown that people whoa regularly consume
substantiaf amonnts of olive oil live longer lives, on average, than those who do not. OF

the following arguments, which Is strongest in explaining why the fesult of the study ©
does not impl¥ythat in order to live longer one should start to reégularly consume
substantial amounts of olive oil? (Dafs wo¥ 1mPLY LHME Jorprer) =wir G

Ar e M Olive oil is high in fat, and it's not & good idea to eat high-fat foods.
(B) There are maiy ofher facfors contributing to how long you live that were not
considered by the study, : . :
I a person is recorded a5 eating substantial amounts of olive oil and living a long
o life, we don’t know whether the long life was cn%d by the olive oil eating or,
for example, regular exercige, : .

BT ‘mﬂ”b@ People who choose to include substantial amounts of olive ol in their diets might

well be the sort of people who have heﬂ]er lifestyles in general, and o henlthy
lifestyle leads to a dong life. w10 < Hewymy = dowg s . : .

Answer

o]
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30, Inthe context of z- and #-tests for the mean using small samp]es, which of the following
i3 (are) true?

The z-test requires the assumption thait the population distribution is nornal,
The #-test requires the assumption that the population distribution is nommal, -
The t-test i3 used when the population standard deviation is unknown,

(A) Ionly
(B) land II only
(C} Tand 0IT only

Hand IH only |
I I, and 1T

Answer
€]

31, Wien a farge number of a particular type of seed is planted, it is known that 70% of the
seeds will germinate. In addition, the germination of any one seed is independent of the
germination of any other seed. H 20 of the seeds are planted, what are the mean and the
stendard deviation of the munber of seeds that germinate?

 (A) mean = 0.7, standard deviation = 0.102 BiwgamialL
¢ (B) mean = 0.7, standard deviation = 0.458 FYeEs n =Lo
(C.E mean = 14, standard deviation = 0.102

‘mean = [4, standard deviation = 2.049
gan = l4, standard deviation=4.2

s
o= Jnpli-eN
C 07 | R AEY

SectonI . Sample Examination One 53

32. A company has a machine that preduces ¢ans of coconut milk, and it hes been noticed
that the amount of coconut milk varies from can to can, The amounts are normally
distributed with standard deviation 8 milliliters. The label used on the cans states that
each can ¢ontaing 414 milliliters, The management of the company decides to get the
mean j¢ of the amount of coconut mitk per can so that 95% of the cans.contain more
than 414 milliliters, OF the following, which i is the closest approximation to x in

- milliliters?

(&) 400
(B) 415
(C) 420

425

(E) 430

LS = i - _
& Answer

WA 5N

33. A politics] party wishes to estirnate the proportion of voters that support the party in.a
particular state, The party will poll a random sample of # voters from the state. Which
of the following is likely to result in the smalest margin of emor?

-
(A) n=4ph, confidence level = 95% E *" go- h)
®)n= ,conﬁdem:: l:v:l =38% e Z hﬁ
( , confidence level =588 - Ao e
' é)

500 confidence level = 95% .oom
n =500, confidence level =
DBEC,
Lzr

Tn
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28, A team of psychologlsts is studying the behavior of the students in a first grade class.
There are 16 girls and 16 boys in the class, and for cach student the psychologists record
the number of minutes “on fask™ during a forty minute class. The team wishes to
compare the on-task times of the girls with the on-task times of the boys. Which of the
following would NOT be a suitalde graph for displaying the results?

(A) Parallel dotplots with equal scales
(B) Back-to-back stemplot
(C) Histograms with equal scales

y-values

: »
. . £u -
| 487 oF PGl wfZ vALMoLEs — D TREKTOEE

Answer

£

29. The amount of flowr per bag deliverad by a muchme is known to have a standard
‘deviation of 0.4 ounce, What is the minimum sample size required to estimate the mean
amount of flour per bag to within 0.1 ounce with 95% confidence?

(A) 3

®s 270 im
C 43
62 o ‘rﬁ
(B) 154 1.5 (‘4) L
I
190 NS L),
o
e
é!-’ ) Answer
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34. A pharmaceutical company wishes to compare the effectiveness of three drugs, A, B,
and C,-that are designed to reduce blood pressure. The company believes that the
younger a person is, the more likely he is to respond to a drug of this sort. The company

" intends to design an experiment in whick each subject will be instructed to take one of
the drugs regularly for 2 four week period. Each subject’s blood pressure will be
measared at the beginning and at the end of the four week period.

There are three young men, three middle-aged men, and three elderly men available to
take part in this study. Which of the following is the most appropriate method for
assigning the treatment groups? :

(A} For each man, randomly cheose which drug he will be piven.

(B) From the whole set of nine men, randomly choose three to receive drug A, three
to receive B, and three fo receive C.

For the three young men, randomly asmgn one man to drug A, one man to drug
B, and one man to dmp C; repeat this process for the uuddla—aged men and fm‘
the elderly men.

(D) Randomly choose one of the drugs, and give that dmg to all the young men;
randomly choose one of the remaining drugs and give that to all the middle-aged
maen; and then give the third drog to all the elderly men.

(E} Randomly pick one man from cach age group and firom thess three randomly
assign ons to drg A, one to drug B, and one to drug C; then pick anather msm
from ench age group and do the same thing; then'do the same thing for the
remaining three men.

;
w &
ot
]
Ay <1'
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Answer
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35. A manufacturer of tires has used & particular type of rubber for  long time, and has ' 37, In a test of the null hyp.othesis Ha gi = 50 against the alternative hypothesis Ha 22 < 50

established over the years that the mean life of the tires is 40,000 miles. However, the P " . . o
company has now changed the type of rubber used and needs to find out wheth ext the with significance level & using sample size n, which of the following is {he smallest]
mean life of the tires has changed. Having tested a random sample of the tires, a t-test . . - s L
for the mean is carried out using He: 2 = 40,000 versus He g # 40,000, The £value (2) The probab}i}ty of Type I error when /2 = 48, gfven that 71 = 40 and ot = 0.05
9_#9 for the test is found to be —1.902 and the p-vaiue is found to be 0.063. Using a 5% %ﬂe prubabfh.ty of Type Il ervor when /2 = 46, given-that » = 40 and @ = 0.05
Ntf g significance level, which of the following is 4 correct conclusion for the test? The probability of Type Il error when /¢ = 48, given that # = 40 and @ = OX]1 -
I\:(“? @ i w05 ] . ) ) ) The probability of Type II error when # = 46, given that # = 40 and & = 0}l
o B ,Jfr m;: fn":s S m\:fz :uc; rtc:%\;fusouﬁfgnt evidence to conclude that the mean life The probability of Type II error when #z = 48, given that = %Q and @ = 0.05
4-\“‘ (®) Since p > 0.05 we do not have sufiicient evidence to conclude that the mean life e K o8 aedTemt ‘DE{LO’ - R

of the tires is less than 40,000 miles. =» /= $+HE0
—— (@Smce p > 0.05 we havosuificient evidence to conclude that the mean life of the twe 1 (40)
af tires is equal to 40,000 miles, (WEVER “ReccPT" M, Y Hy Fotic Ruoky { A= 40y 3
(@) Sinee p > 0.05 we have sufficient evidence {o conclide that the mean life of the . .
tires is not equal to 40,000 miles.

wr £ " Answer

E) 'Si;::isp > Ot'grsth“;l}ta;g ;gﬁ;f:t evidence {o conclede that the mean life of the 38, Having graded a test, a teacher was interested in the relationship between the amaunt of
greater 0, 3 time the students studied for the test and the scores they received. She asked the 24
» Answer ) students individually how much they studied, and then compiled a list giving for each
{W . ?(’; ’3?) . student the amount o_f time studied and the score on the test. The teacher performed a
i 2,007, (24\ , 200 {4 ) c - ;a:‘;:sgl:;z: regression analysis, Part of the computer output from that analysis is
 36. A very large population has standard deviation denoted by . A random sample of size Dependent variable: Score on test
. ) . g . : Predictor Coef  SE Coef T ..P
n will be taken from this population. The quanutyﬁls pEb Constant  69.5535184 . 3.721432 18.6% <.0001
. . ok 0 Time 0.2642443 0.109218 2.42 . 0.0243
(A) the mean of ihe disttibution of the sample standard deviation - . . . :
the standard deviation of the distribution of the sample mean : § = 6.3241 R-sq = 21.0% R-sg (adj) = 17.5%
the standard deviation of the sample . ‘ . .
(D) an estimate of the population standard deviation : Which of the following is & §9% confidence intérval for the s} ion }i
(BY an estimate of the sample standard deviation calcnlated from the population . . that relates the time spent studying and the scnren; ﬂ:; te:t'; ope ofthe regrossion fino .
standerd deviation ' ; .
(A) 69.555 £ (2.807)(3.721) o Py
(B) 69.555 + (2.819)(3.721) é! r f.' 5é
(C) 69.555 +(18.69)(3.721) ’
(D), 0.264 & (2.807)(0.109) ‘
_ @0.264 + (2.819)(0:105) 2bd T(2819 Yte#)
Answer . p ’ :
R w/n-2 Answer ..
5] s £
; o A I
Section I Sample Examination One © 57 .58 Sample Examination One o . SectionI
38 }?vmhﬂmmhasmn’ .T?nn.i_fer ynraits fo.r a subwa_y train. The density curve for the amount of 40, Two vanables =z and y, were mezsured for a random sample of 10 subjects. In the ﬁrst
time she has to wait (i minutes) is shown in the diagram below, of two transformations, logy was plotted (on the vertical axis) against x (en the
' ' horizontal axis),  least squares regression was performed on the transformed veriables,
and the following residual plot was obtained.
0.0F -
2 0125 ‘U] WL. . . .
éf% ‘ gx? A/C 0.005 *
. | i . . s
' /% & 8 2 22 24 26 28 3
0 s -0.005 . o :
Wait Time ) ‘ .
. ‘ 001+
'l'l::r mean and standard deviation of the wait time are 4 and 2.309, respectively. If a i - In the second transformation, log y was plotted (on the vertical axis) agmust log x (on )
] }m: o;n sarnp]e[ of 40 afternoons is teken, what ia the approximate probability that the horizontal axis), a least squares regression was performed on the 4ransformed
ennifer’s sample mean wait time is Jess than 5 minutes? . variables, and the folfowing residual plot was oblained.
(A) 0.003 wotant” W 0.003
(8) 0332 N30 . (30 00027 - : . *
) 0625 - X o 001 .
(D) 0.568 ' . .
@Eosy /dl‘/f-g = ﬁ/ . 0 E . . : 4 log x
o 5 . 0.3 0.35 04 , 045 5
g -0.0007 . . .
- ﬂ-_ = O 2.309 & . . .
g 0% "= = z 3Lt . -0.002 .
: L 7 - ~0.003
. -
-0.004 _
P Z X & ;’) ' Which of the following conclusions is best supported by the evidence above? ‘
- : ' . ' and y-are related sccording to an equation of the form y = ax*, wheregandp .
Pl ¢ = \ are constants,
- 365 ) (B) x and y are relatéd according to an equanou of the form y = a + x°, where g and
bt p are constants.
(C) x and y are related according to an equation of the form y=a: b*, where o and b
F(Z" 2-?‘9’) . ’ ’ are constants.. |
' (D) xand y are related accordmg to an equation of the form y =a+ b, where a and
’ ’ b are constanis.
normal ca/'F /—/ﬂanl .34 9. 34;,) ‘ (E} xandyarerelatedaccordmgto an equanunofthe fonny—a+blugx,wherea
} Answer and b are constants.
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SECTION X
Time—1 hour and 30 minutes
Numiber of questions——40
Percent of total- grade—350

Drections: Solve cech of the follo{ving problems, using the available space for scratch

_work. Decide which is the best of the choices given and fill in the corresponding oval on

;}mwéﬂf

74

the answer sheet. No credit will be given for anything writien in the test book, Do not
spend too much time on any one problem.

1. A school administrater in a large high school thinks that an SAT preparation course will

improve the mean performance of his students on the SAT exam. Five hundred of his

seniors who have not yet taken the exam volunteer to take part in a SRy ly to-test the
administrator’s theory, He randomly selects Falf of the 500 students to take the prep
gourse, When the course is over, all 500 students take the SAT. The scores of those Who
ook the prep course are compared to the scores of those who did rot take the prep
course, :

This study would be classified as

(A}, a survey for which no causal inference could be drawn about the effectiveness of
“an SAT preparation course for the seniors et this schoal

{B) an observational study for which the results are valid in determining whether an
SAT preparation course is effective in improving the scores of the seniors at this
school

(C} an observational study for which the results are only valid in determining whether
an SAT preparation course is effective in improving the scores of' the 500 seniors
in this study .
an expetiment for which resulls are only valid in determining whether an SAT
preparationt course is effective in improving the scotes of the 500 seniors in this
study - .. [ -

(B) an experiment for which results are valid in determining whether an SAT

preparation course is effective in improving the scores of afl seniors in this scl::il)

Wowl BE TE Aws. )5
THE srhewrs wErE

Ans
Ritvbomty HETED st

T cornET
4

. Seciion 1
Sample Examination Two

4, A test s 10 muiple-choice questions each with four possible answers, You ate to
" gedign a Siulation to esdienate the probebility of 2 studeat amgwering o least three

auestions correctly if the stadent guesses on every auestion, Which of the followi
would be an appropriate assignment of the' digits in a random number table’
accomplish this task?

32, {A) Choose the r.lumbers 0, 1,2, 3, 4 to represent a corvect answer, and 6,7, 8, 9 to -

e LISTNAGON 1W0 3

2 Using a hypothesic test, an airline wishes to provide convincing evidence that its
airplanes are, on average, less than 8 mimtes late in landing, Denoting the mean amount

of time by which its
used arg :

(A) Hepr <8,
(B) Hopt=8,

Hept = 8,
(D) Hep =38,

Huft=8
Hop#8
Huop<8
Hap»8

(B) Hep<8, Hippz8

airplanes are Iate in landing by 4, the hypotheses that should be

Answer

<]

3. A student takes three standardized tests, She scores 600 on each of the tests, The scores
of all students who taok the tests are summarized in the table below. ‘

Mean
Test I 500
Test I 420

Test I 560

Standard Deviation — — A
30 2= Xt
120 o
30

Using standardized scores (z-scores), which of the following gives the ranking of her
performances on the three tests, from best to worst?

(&) LI, I == = e 10
B) III :
fc) EH;,I,I:: £ goosEe  Figoa-i7w 5 bS50
@HI,I,II [ 2o a0
Y IL 1, I :
© Z= LIS 2 log g L33
' ‘WersT e&T

Answe-r

Section1
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6. The correlation between the variables x and  is 0.3, Which of the following would

change the value of the correlation to —0.37

(A) Subtracting a value larger thian % from each of the x-values

represent an incorrect answer,

’ !A, (B) Choose the numbers 0, 1, 2 to represent a correct answer and 3,4, 5,6,7, 8 or @

to represent an incorrect answer.

H/m (C) Choose the numbers 0, 1, 2, 3 to represent & correct answer and the numbers 4, 5,

6,7, 8,9 to represent an incomect answer,

'jq @ Choose the number { 1o represent a correct answer and the numbers 1, 2,3 to

represent an iricorrect answer, Ignore il other digits,

26 - 99 to represent an incorrect answer,

;%{ > {E} Choose the numbers 00 — 25 to represent a correct answer and the numbers

Answrer

.5. A die with six faces has three 1, two 2's and one 3. Ka pair C'lf r.hes'e die are mllgd
together, what Is the expected number of 2's in one roll of the pair of die?

&) 18 z J
®) 29 P(2)=7 =3
C) 153 N
(D) 5/ Plwr D= T
. y fe 2
tlo2*) &2+ 5523
- \ _!'_ -L _--l
et 2 (32N (57) 7
PR S S A
(220" "7 "3 "9

- (B) Switching the values of x with the valies of ¥
(C) Subtractiog % from the each of the values of x and subtracting 3
values of the y

) Multiplying the x-values by —1 and the y-values by —t
@ Multiplying the x-values by ~ 1

==l

2 ,/rﬂ' __éf'z-, C \\ ’ .
} . i
[ -

——— =1

e X

‘lﬁy -

from each of the%
—

e i,
5

i

Answer

[£]

* STh.bev: Junr

/éx”’(?;r)“’("i)*

N,

7. What is the effect of multiplying every elesent in 2 data set by an integer £7

There is no change in the mean and there is no change-in the variance.

The variance is divided by /% and the mean ig multiplied by k.

- The mean is multiplicd by & and the variance is multiplied by &2,
The meaun is multiplied by kand the variance is moltiplied by /%.

One cannot determine the effect on the mean and the variance of

VA

‘ . Ge-by
e = vae

the data set.
e

PEY vt

0:4—&; = Ld? mbéu

Angwer
fal
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8. A researcher wants to determine if there is a difference in the eﬂ'ectivlene'ss of two
vaccines, A and B. Subjects were essigned at random to the two vaccines. All of the
subjects were then exposed to a virus, OF the 210 people who were assigned 10 vaceing

10. In conducting a Chi-Square test of association between géuder and grade, what is the
expected count for the number of males who eamed a grade of B? .

A, 84 were infected, and 77 of the 220 assigned to vaccine B were infected: Which of Grade
the following would be used to compute a 95% confidence interval for the difference A ]# C D
between the proportion of people infected when injected with vaccine A and the - — o
proportion of people infected when injected with vaccine B? . Male 16 ol >
[ .

‘ A SN Female 5 41 14§12

(A) 05£ 186 X /0.37x0.63(2—%6-+271_—0) (F,—pz\iZ*‘&T’?— « Pl .69 — ¥
v - 141 v KL 7?3
L TET &7
(B) 05+ 196X [04x 0.6(—2—}—0 + 7'55) g o : @ B Mx = 77
° 10 TH
. BLE TOT

& .
0AX06 L UBX0E £ oo c -1
.05+ 1.96 X [S5EE2 + S50 2w © 321‘.1?3

04 035 . .
(D) 05+ 196 X (m‘*m) b _ © 2.8
04 — 0.35 69 .32
B 05t 198 X e 037 % 687 4, ~fuz .08 B
' 1
¢ Answer
Z¥s 196 Answer

9, A large college statistics class has 400 students, The students’ final exam scores in the ‘ B
11. A student wishes to know if SUV drivers at his school are more likely 1o be male thap
female. He takes a simple random: sample of 60 students from a large list of students

class are normally distributed with a mean of 80 and a standard deviation of 6, What is
the highest score thet the top 60 students in the class exceeded?

That consists of ail the SUV drivers af the school, and records the gender of each student
i the sample. What would be the appropriate inference procedure o use?

{A) 81
@ & o

w Two sample #-test; testing to see if the mean number of females differs from the
mean number of males drfving SUV's = $am§  AEntemete A% (W
Chi-square test of independence '
st for a population proportion; testing to see-if the proportion of SUV drivers
who are males is greater than 50% ~#oRE LHEy T0 A MALE,
Test for the, difference of two proportions; testing to see if the propartion of SUV

drivers who are male is greater than the proliorti?n :{f';syv driverg ‘glég l:ama i
- ALk i, Pley = 1= e oe :
female — RLL WEAE (RGBS . THE OTHEY Pitep. |

@1 Pairedtlest « | pitgew - 22875 of = 2 WIFE P,
Answer : o ’ Answer
78  Sample Examitation Two Section I Section I Sample Examination Twe 79

14. A student is interested in the effests of different walking styles on heart rate, He decides
1o use 30 volunteers from his schoe] for his experiment. All 30 participants find their at-
sest pulse rates. Each participant walks twice, for 10 minutes each: once using a fast
pace with o arm movement and once using a fast pace with an exaggerated arm
movement. The student throws a coin to determine which style of walking each

12, A random sample is taken from a population and a 90% confidence interval for
population mean is calculated. If the confidence level is increased fo 95%, the

confidence interval for £

(A) becomes parower

(B} becomes 0.05 b 5’2 participant will use first. All participants get sufficient rest between the walks to let their
(). docs not change pulse rates return to normal. The student thien compares the mean increase (calculated
becomes wider ' over all the participants} in pulse rate as & result of the walk with no arm moveRitent to
(E) becomes 0.025 95? - the mean increase (caleulated over.all the participants) in pulse rate as a result of the
- walk with exaggerated arm movement, !
34, ?- 7 . Answer Which of the following statements isfare true?
& —_ This is an experiment, | pErtsow =2 SETS 8F LHTR
This study uses a matched-pairs design, ™ (ExpERmESTY

y& A two-sample r-test could be used to analyze the results of the stady.

13. A smaH school has 40 algebra students. A boxplot shown l}elow was constructed from 0 A-) 1T only

the final exam scores of all forty students. (% Tand 1 only i
) II ard III only
(D} I, il and NI
P 90 7 ' (E)} None of the statements is true
g' 80 . L ) Answer
& 7 ‘ . A
60 V

15. A statistics student withes ta compare the strengths of 'v;arious brands of paper towel.
Which of the following statements isfare true about the distribution of exam grades? He chooses 5 brands and selects & towels from each brand. He numbers the towels
. 1-30. He then randomly selects a towel and places it in a device to hold the towel taut.

The distribution of the 40 grades is skewed to the left.

The mean of the distiibution is larger than 70, ~ SKEwED RIEHT
The interquartile range is less than 10. R3~A * So- L= /3

Fifty percent of the students received scores greater than 70 on the final exam.

. (A) Henly
IV only
1I and IV only
) LI, and IV
(E) I, I, and IV
Answet

Exactly 10 ml of water and a farge welght are placed in the center of the towel and the
time it takes for the towel {o break i recorded. In this case the explanatory vatfable is the

() amonnt of time it takes for the towel to break
(BY 10 mt of water and the large weight

(CV brand of paper towels

(D) large weight ;

(E) number of paper towels used in the experiment

C.‘am(-'néwa— BREAR TME v, BRRcD oF TOWEL Amsorer

Exnnwnmﬂ)/ C.

RES s
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16. For the students |

ssion equation was computed to
thy of the term, The equation
exam score and x i5 the score on the first test,
George scored 80 on the first test. On the final exam George scored 85. What is the
value of George's residual?

4 gtatistics course, a linear regre:
predict {ha eracoTEOnihg

T A —4 REaibhuaL = )/-f; 9 cas . Fim)
¥ FASHSL

4
%s. g5l o)
D) 81 =gt
(B} None of the above :ﬂ

Answer

Section I

Sample Examination Twe 81

18. In a particular country a census revealed that fifty percent of the adult population had

attended college and obtained a degree. Twenty percent had attended college but had not
obtained a degree. Thirty percent had not attended college, A number of years later a
study was conducted to defermine whether any changes in the distribution of adult
education levels had occured. Among 1000 randomly selected adults from the
population it was found that 510 had attended college and abtained a degree. 160 had
atiended college but had not obtained a degree, The remainder had not attended college,
The approptiate hypothesis test was then performed, Assuming all the conditions for
inference were met, do the sample data provide convincing evidence that there had been
a change in the distribution of 2dult education levels? ) '

(A) Yes, because the percentage of adults who had ntot attended collége had

decreased.
% 85 4
@Yes, because the p-value is tess than 0.01. BEG- 'Ef_?' %—:,';” %;

(C) Yes, becauss the p-value is greater than 0,10,

(D) Mo, because the p-value is lesa than 0.01. ~ #7 BES 202 Moo 200

wa eoite 2 330 oo

{E} Mo, because p-value is greater than 0.10.

a—

x‘l—

17. Which

of the following statements about the sampling distribution of a sample mean

isfare true?.

@
@

The larger the sample size, the smalier the spread of the sampling distribution.
Provided that the population size is significantly greater than the sample size,
the spread of the sampling distribution is about the same no_matter what the
sgmple size.

ampling distributions from non-pormeal populations are approximately normal
provided # is large.

(A) 1 only
(B) II only
(C) I only
T and Itk
{E) T aod Iit
Answer
82 Sample Exzmination Two Section X

20. A study was conducted to investigate the relationship between the ages of cars and their

mileage. Using a random sample of 30 cars, a least squares regression line was found
to be an appropridte model for the relationship between age and miles driven, The
resulis of the regression analysis are shown below: )

Source =~ DF SumofSquares MeanSquare  F Ratio
. |Regression 1 166.24523 166.245 93.5562

Residinal 28 49.75477 1777

Variasble Coefficient Std Error tRatic . Prob

constant 1.B636179  0.405433 4.60 <.0001

mileage  0.0000515  0.000005 9.67 =,0001

R squared = 76.965% R squared {adjusted) = 76.14%

5=133 Sample size =30

‘Which of the following should be used to compute a 95% percent confidence interval

for the slope of the regression line?
(A) L.8636179 + 1.96 x 0.405433 b .{—ffgé

(B) LB636179+2.048 x 133
(C) 00000515+ 1.96 % 1.33 N
(D) 00000515+ 1701 x 0000005 .
(P 00000515 £ 2,048 % 00005 ~oeeo s £ 2.04F (.a0000 ¢

17 = Zote N
win-r. Sb (26} '

Ho? piz P2=F3 Y::- S (2, B, D K/—:;s;.-:r
Ha: pitP2ies P-vALVE = . ooy

o REIR"’_ H a

19, The proportion of a popuiation that supports a particular candidate will be estimated

using & 97% confidence interval. What is the minfmurm sample size to ensure a margin
of error less than 0.037__.

(A) 153 {2
(B) 458 -

@983 ;
1309 5
} 5233 - 985 f

2]

23 Eesy 03
n

- T
/2.'?J.5'(.s\)£ n

203

ot

I~
3.

Answer

130803 &N
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21, Astudy measured the, pulse rates of 92 peopls after ﬂtey hed run for 1 mile, Here are
same descriptive statistics for the vadable, Fulse

Variable N Mean Med:l.an TrMean StDev SE Mean
Pulse 92 80.00 76.00 78.85 17.09 1.78

Variable Minimum ¢l Q3 -

- Palse 50.00 68.00 &7.00

I 50% of fité pulse rates are greater tian 50 but less than 68.
g;) . 4 Approkimately 40% of the data fall within 1 smndard deviation of the mean,
It oﬁtams at least one outlier.
saad) —{ T —  Answer
“63-44). ot ¢ At e s 2o
£ 5 Lo FS) fo o jao- n@  fdo  i3g yHe

0 i3 He 2SR o MrYRE s (R T

84 Sample Examination Two
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-22. A candidate for mayor hires & statistician to determine the amount of support he has for '

the upcoming election. The statistician tests the null hypothesis that the population
proportion who say they would vote for the candidate equals 0.5 against the alternative
hypothesis that the population proportion is greater than 0.5. The results from a s1mple
random sample of 91 registered votets can be found in the pnntout below:

Test of p = 0.5 vs p > 0.5
Success = for Candidate
: pezer N
Variable X N ‘Sample p Exact P-Value damwb‘f
For Candidate 58 91 0.637363 0,0044
P

Which of the following three conglusions can be reached?

@ The candidate can be quite confident that he has support ﬁ'om more than 506%,
of registered voters.
The p-value of 0.0044 teils us that we canrot reject the null hypothesis and that
the candidate has support from 50% or less of registered voters,
The p-value of 0.0044 indicates that it is not very likely to get an observed
sample proportion as largs as 0,637 if the muil hypothesis is true.—;

(A) [ only
(B) II only
*{C) Il only

D) Land I
Tand I

: EFM o F-VﬂLUE

i‘;&;i'sw €L
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:23, The figure helow shows a cumulative relative frequency hlstogram of the amounts of .

c.,;l'\) carbuhydra!es {in grams per serving) in 12 brands of cereal. 1

sl 100 ——=-— === mme e mm oo
128 43} .

-t £
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Carbohdrates in Grams
Which of the following cunclusmnsmm made from the graph?

T '(fQ There is greater variability among the 6 brands of cereal with luweri’ amounts of

carbohydrates than there is among the 6 brands of cereal with hlgher amounts of

carbohydrates, - i

The median amount of carbohydrates for the 12 brands it least 23 grams of

carbohydrates. < A7 wosT 257

? @ At least seventy-five percent of the cereals have at least 25 grams of
casbofiydrates. i

/‘ ?ﬁ) If a person is on a diet that requires less than 23 grams of carbohydrates most most of
these cereals would be off limits. .
None of these brands of cereal contains at least 15 grams and less than 19 grams
of carbohydrates.

-

gu(yg aed

Answer

C

24. In a test of the hypothesis Hot gt = 10 against the altemnative, Ha gt # 10, where 4 is
the populition mean, the power of the test is greatest for which values of g and n (the

sample size)?
(&) g=9andn =10 4 Toutn = Pk o REET A,
. (B) p=15endn=10 Al whEw Ha 13T
(C) p=10andn=30 [ = i-p
H=22min=3

Ha Potmne pusy

® f#=15adn=>5
; )

Answer

25, Suppose that you have been asked to design an experiment to test a new drug intended

" to reduce cholesterol against the most populer current medication. You have been told
that age and gender influence the effectiveness of the drugs, Twenty men and twenty
women ranging in age from 20 to 80, all with high cholesterol have volunteered to take
part in the experiment, The patients will take the medication for 3 months. At the-end
of the 3-month periad, each patient’s cholestero] level will be compared to the patient’s
initial cholesterol level. Which of the following would be the best method to determine
which drug is more effective in reducing cholesterol?

Randomly assign ail the subjects to take the old or the new drug, then compare
the changes in cholesterol for the two groups (old dmg and new drug). afee,
Block the.two youngest females together, the second two youngest females MUTE.
together, end continue the blocking using this pattern, Do the same for the males. PrsK%
Within each black, randomly assign one subject #o the new drug and the otherto 5, oy
the old, Compare the changes in cholesterol for the two groups (old dimg and new
drug). ' :
Block the youngest male with the youngest female, the second youngest male with
" the second youngest female, contimuing the blocking along this pattern. Within

each block, randomly assign ene subject to the new drug and the other to the old.
Compare the changes in cholesterol for the two groups (old drug and new drug).

GSQ( Block the subjeets by age by pafring the two youngest subjects jogether, the ”~ / I
second two youngest together, and so on, Within each pm#ﬁnaom[y assign one
subject to the new drug and the other to the old. Compare the changes in
cholestezol for the two groups (old drug and new drug).
Create two groups of 20 subjects each, The fitst group will contain all the men,

the second all the women. Then randomly select which group will take the old
drug and which will take the new drug, Compare thle changes in cholesterol for
the two Id drug and drug).

& goups(o g and new drug) o 1 oﬁ/yguw&-

g g s
oM PrELS e oy

Answer
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26. Suppose that the mean and standard deviation of the heights of all twelve-year-old boys
in a country are 58 inches and 3.3 inches, respectively. The mean and the standard
deviation of the heights of all twelve-year-cld girls in the country are 56 inches and 2.6
inches, respectively. Independent random samples of 100 twelve-year-old boys and 100
twelve-year-old gitls will be taken. What is the standard deviation of the samphng
distribution of %, — %, the difference in the sample means?

(A) 0.1765
0.42 0 o - ’o‘,‘;‘ ot
N 0.7 Xy -fx(, "?T: +* -

.k—g.‘-/ F-é

D) 1.33 e
(E) 1765
% S P A
P I
Wl roo
G+ X1

Answer

8 Sample Exammaﬂon Two Section X

28, A Iarge number of students at Morris Knolls High School have taken the SAT, A random
sample of 25 students at the school who have taken the SAT was used to construct a
95% confidence interval for the mean SAT score of all stedents at the school who have
taken the test, The confidence itterval was found to be (900, 1100). Which of the
following is true?

(A) 95% of the 25 students have mean scares between 900 and 1100,

(B) 95% of ail students at Morris Knolls who have taken the test have scores between
900 and 1100,
If this procedure were repeated many times, 95% of the resullmg confidence
intervals would contain the true mean SAT scare for students at Moeis Knollg
who have taken the test.

(D) If this procedure wete repeated many times, 95% of the samp[e means would be
between 900 and 1100.

(B) If 100 samples of size 25 were taken from the same population and a 95%
confidence interval was computed for each of the 100 samples, 5 of the intervals
would be the interval from 900 to 1160,

Answer

29, For each of the years 1950-1980, the number of‘ heart disease deaths per 100,000 pecple
in the United States was recorded, The regressmn line below was computed using a
_ statistical software packagc Which statement is a correct interpretation of the slope?

The regression eq-uati_on is
Number of deaths = 7387 m year }‘,:q by

@ The number of heart disease deaths per 100,000 people has been dropping by
zhout 3.63 deaths per yzar, on average.

(B) There is an increase of approximately 7387 deaths per vear

(C) Every 3.63 years there is a decrease on average of 1 death dye to heart disease
per 100,000 people:

(D) The regression line estimates that for every 3.63 yeurs there is an average
increase of [ death due to heart disease per 100,000 people,

(E) Heart disease will be cured in the year 2036.

Aunswer

Section I
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mile in a northwest suburb can be

4 whete 718 1he population per squere

27. For the years 1790-1980, the populatio
modeled using an equation of the fo

mile, x {3 the time in years since 1790; and & are constants. A Seatterplot showing
the populations during the years E790-1980 is shown below. ’
01 PR PovELTIRE
1]
g w0 ‘ . X, wby
§ 50 . . 0y
o -
& 40 - :
LA . PHRSEE THRo06H
'gc 20 o o o A
—E;- 10, el
B et
1800 1900 2000
Year

‘Which of the following is true?

If an attempt is made at fitting & stralght line o the data shown, the
corresponding residual plot would show roughly a straight-line pattern, <t/ vED
If an attempt is made at fitting a straight line to the data shown, the
comesponding residual plot would show & random pattern. e'vEvED
If an-attemnpt is made at fitting a straight line mode! to the data shown, the sum of
" the squares of the residuals would be zero. AT LIvERMRL
lotting the logarithm of the population per square mile against the year would
produce an approximately linear pattern, = 4. LY PRESEL THEWEH (T
{E) Plotting the logarithm of the population per £quare mile against the logarithm of
the year would pruduce an approximately linear pattem - Pow g

/=ax

—~u fohxt

Pawfr!.

Answer
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30. Which of the following is tme‘?

}( If the sample size is constam then reducing the pmbabxllty of Type I error will
reduce the probability of Type I emar.
Incraased power can be achieved by reducing the probability of a Type IT ertor,
If the p-value of a test is 0.015, the probability tha}the null hyputhes:s is true
is 0.015,

(&) I only

IE only -
{C) I and III only
(D) II and TIT only
(&) I, Mand 1T -

BE /s, 15 .of

Answer
=)

31, The stem and leaf plot below displays the heiphts of 40'children in an cighth grade class.

Stem  Leaf - Count
Tlo 1
6| 8889 - 4
6166 4 o
6 4-42?5'5555 9 =§757
6loz22333 8 7
§[ooontit 7
5899 .3
. 5(6 1
- 5% 1
5|2 1
511 1
* ‘Which of the following is closest to the percentile rank of the child who is 67 inches
tall?
() 12
(B) 15
C) 75
- 85
(B} 95
’ Answer

|

PASsIE THUOUSR f0,0)

THE 085 X 14 RS SEEaE
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2.A smdent was interested in the relahonshlp between the weight of a car (in pounds) and
its gas consumption (in miles per gallon). He selected sixteen different automobiles and
recorded their welghts along with their advertised ges consumyptions, The tegression
equation and regression-plot are shown below.

¥ = 62.5 - 0.0109x

Regression Plot
¥262.5416 - 1.09E-02%
R-5gm02,18&

e
=

Miles Per Gallon
=1

20

2000 3000

4000
Weight in Pounds ' /—E

10 ¥
Wimt effect would the addition of the point (4,300 1bs., 15.63 mpg) have on the value -
of r*?

(A) Et will have no effect on r? because the added point lies on the least squares
regression Fine,

(B) It will have no effect on r* because the added point lies at {x,¥).

(C)_It will decrease r? because the added point is an cutlier.

&It will increase r? because the added pomt lies on the least squares line and is far

from the point (x,5)

(E) It will increase r* because any point that is added to the seatterplot will increase
the proportion of the variation in y that can be explained by the least squédres line.

Answer

92 Sample Examination Two

1
¥
. L

Seeu‘on I

35. Suppose that 70% of the population of a city supports the pohctes of the current

administration and 30% are against these policies. If a random sample of 1600 people -

from this city are interviewed, what is the probebility that fewer fewer than 448 will be against

the policies of the current administration?

X (‘600) @7 (0:31)

i1- Gfgg)(o.sm)fo.?"ﬂ)

(z>028_ 03)

J8.7-03

A

/44; @ =3
{2}

feoes - [
O—F: Ff:"f-' = r‘;-;-;-

072 — 0.7
D} A (Z > To 1 0.23)
1860 f’z’ z > £
012 =07 [.% P30 P
T vy
1600 S0, AvD
[ Mmébrm"‘”
s

27 P2 Tf’)
3.3

# = ..:.:_= ?EE 3 HoRiasT ﬂ;t.rc./
P2 FoR Pailey

Answer

[£]

" 36. The student government at a high school wants to conduct a survey of student opinion,
‘Which of the following sampling metkods will produce a simple random sample of 60

students?

(A) Survey the first 60 students to astive i school in the morning.

(B) Survey'every 10th student entering the school library until 60 students are

surveyed.

éﬁd‘b £~ (C) Use random numbers to choose 15 each of first-year, second-yeat, third-year, and
fourth-yenr students, .

&U; Py (D) Number the cafeteria seats, Use 2 lable cf random numbers to choose seats and

L Interview the students until 60 have been interviewed.

to choose 60} students from this roster for the survey.

(Z]

Number the students on the official school roster. Use a table of random numbers

Answer
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33, When two fair dice are rolled, what is the probability of getting a sum of 7 given that

the first die rolled is an odd number? : ("
2,4
-
L (;[abh\ P{?n EE 52
. ___________....
® & X Pl =i b).
1 A
© 3 - -5 _c_'; o
- Ei) = &
1 =
E 5

Answer

[A]

34. To determine the reliability of a specifiad test to determine the existence of a given
disease, 300 patients were studied, 160 who had the disease and 140 who did not. The

resu[ts were!
True States -
Had Disease | Did Not Have Disease
Test Indicated Discase Was Present 150 (ly
Test Indicated Disease Was Not Present 10 125

14D
Suppose now that the test will be used on a patient. Tt is not known whether or not the
patient has the disease. The following hypotheses will be uzed:

He: the patient has the disease; H.: the patient does not have the disease

" According to the information given in the table, what is the probablhty that a Type II
error will acenr?

|
37. Die A has three 2%, two 1’z and one 0 on its faces, Die B has two 2's and four 3's on its
faces, Whea cither of these dice is rolled, each face has an equaf chance of landing on
_top, The two dice are tossed. Which of the following represents the probability
distribution for the sum of the numbers showing on the two dice?

(&) 157300 TYRE T ¢ pEEET Ho , Ho 15T ()
(B)_107300 . :

15/140 Yt eesrT Ho, Ho 156 -
Qwuo : TyrEL TREECT e N
(E} 15/160 _ .

Digprosch Ris Disswss @;:—— Answer
- It PRET TUEY bowTe — 4p a
. L
L, . 3 i .
Section I 4.“- E 5:; Sample Exa; innﬁon1£m 93
j

‘ z 3 4 5 J N
- L1z | Z |1 Ploum 2Nz G2 = %73
@ | 15 5 18 5 . -
: plswm = b =373
® x 2 3 4 5 T -
IR RN TR I
l 1=
Ol eT2i3]4]s Plevaasty = L2 273
1 1 1 L -ar=
kel I 90 I 0 B O O L. 2.
- 1,333
O T ] s 5
i 1 7 i ‘ a0
px) 18 9 B Bl svm ;):. ?.,3- o5 é-
® T2 4 5
| & =%
Answer

el
=h
i
"Eyu
>
=
sli'
;
by ?
Y
3
7
Ll
-3
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39, For the manager of the Mini Mart in question 38, assume that it costs $0.35to pmduce-
ane cup of coffes, Given that hie charges $1.00 if the die showa 2 1, 2,3, 4or5 and 30
ifthe die shows a 6, which of the following is closest fo the expected value of the profit

38.. The manager of a Mini Matt is running a promotion. For each customer who orders a
cup of coffes, he will roll a fair die. If the die shows a six, the customer will be given
the coffee for no charge, If the die does not show a six, the customer will pay the usuat

price for the coffee. One particular customer will order coffee on five separate } per cup_? . - y .
occasions, and the students in a statistics class will use a simulation meke an estimate ’ (A} $0.33 . & . :
of the distribution of the rumber of free cups of coffee this customer will abtain. The @bso' 48 X -f f,o00 |~ o - ’
students will perform 109 runs of the simulation. When the results of the simulation are © SO-SO - : . S
shown in 8 frequency table, which of the following is most likely to resuit? D) SO: P __F [X\ e l C e
- B $0.83 N B A
(A) MRumber (®B) Tumber (€) MTamber @ ! % e
| of Free | of Free of Free . j ‘ S e
Cups Frequency, Cups Frequency| Cups Frequency! S ay Pt 3
of Coffee of Coffee of Coffes . . /,ga /z ) = .g
0 14 o | o 6 0 peidl S
1 18 1 3 ’ 1 ] ‘ . . ‘7_ B
2 17 2 3 2 3 e PRE -t0% S
3 21 3 14 3 17 : (1= g =~ /7/&_  Answer
3 14 4 a1 4 19 : o = 83 -.38 7 .7¢C _
5 16 5 37 3 4 —
@ arber B} MNumber _ 40. A lasge sample hypothesis test of the null ypothesis Ha: &2 =15 agalast the alternative
of Free of Free i o hypothesis Hu g2 # 15 results in the test statigtic of z = 1.36, Assuming the population
L g F; . .
Cups Frequency Cups | e _ standard deviation/js known, the corresponding p-value is .
of Coffee of Coffee T L =
0 19 0 3 ‘ : 0.0869 :
‘ &o 1738
i 4 3 17 ) -
2 (C) 02131 25D ED .
2 14 2 36 @)ool LI R T et
3 4 3 30 ' ' L ) . (B 09v4az o ] g L
4 4 13 B - ‘ S : : L
, 5 a 5 1 : e [0%?) _ « OFL  poop
| . o cors [ R Abs ) THELE |
. — - = 7 = - . ' . . . )
Linomped- (€, T) = How (o) = 02 "0 s L
, S (r0d) B AP - L2325
A6l Fipa) 2z Ml -
2+ B3% fopY 23,2 Answer

Angwer

Leod ) T LB ' : )~ ML MALEDE (~.36,0:36,2,1) ' ‘_3
L0000 (o) * O _ . . . . .

TUnisionized copyiag or reaiog
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SECTION I
Time—1 hour and 30 minutes
Number of questions—40
Percent of total grade—>50

Divections: Solve sach of the following problems, using the available space for scratch
work. Decide which is the best of the choices given and fill in the corresponding oval on
the answer sheet, Mo credit will be given for anything written in the test boole. Do not
spend too much time on any one problem.

1. A survey was conducted to determine the proportioa of high school seniors who planmed
{o go to college after high scheol. Questionnaires were sent to a random sample of high
school seniors in the United States during the month of May, The results were: 78% of
the sample stated that they planned to attend college after high school, The survey had
a margin of error of £6% at a 95% cenfidence level. Which conclusion is valid?

(A) 6% of the population of all high school senjors was surveyed.

(B} Between 72% and 84% of the sample of seniors stated that they would be going
to college after high scheol. : .

(C) The proportion of the entire population of high school seniors who plan to go to
college is now known to be between 0.72 and 0.84. '
1t i3 unlikely that the given sample result would have been obtained unless the
true population proportion was between 0.72 and 0.84.

(E) Between 72% and 84% of the population was surveyed.

9;7 ZouF.

87 chnack

P T RP
7 R
. !5 vy

Answer

Z';bz, 9’!‘)

110
L
oy part of 41 pegn fn kgl
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Questions 4 and 5 refer to the information below,
Regearchers wa( child development.fodnd a linear regression model for infant

ages that uses/gelin months to predic A sample of 12 babies was randomly
selected and thefaformation shown belowWas generated,
_ [g=0.258 R-5q = 68.9% R-3qlad3] = 69.5%
¥ |Variable N Mean Median  TrMean StDev  SE Mean
. age 12 23.500 23.500 23.500 3.610 1.040
/ height 12 79.850 79.800 79.860 2.302 0.665
. 4. What is the slope of the least squares regression line?
< 2.%02
(A) 0.4 b;r-z-: pig ——= = .53
0.53 : =X Bl
(C) 1.08 ‘
(D) 130 W oav £S5k

(E) The slope cannot be determined from the given infonn-aﬁon‘

- . 5. What percentage of the observed variation in height can be explained by the least
squares repression line of height on age?,

(A) 26% -

(B) 29% { >
9% _

) 83%

®) 95%

Section I Sample Examination Three 111

2, Aweight loss program claims that participants will lose on average st least 4 pounds a
week. A skeptical wishes to provide convincing evidence that the
program's claim is false. Let the mean weight loss per week in pounds by all
participants in the program be represented by . Which of the following gives thé nuil
and alternative hypotheses that the eonsumer group should test?

®nvep=1
Hapt<4

(B) Hept» 4
Hipted

© Hepp=14

Hape >4

@ Hep=4
Heppz4 -

B Hepr=4

Hett # 4

Answer

3, A'small community college has 3,000 registered students, of whom 40% are full-time
and the rest are part-time. Seventy-five percent of the full-time students are education
majors and 40% of the part-time students are education majors, If a random sample of
200 students is selected, what is the expected number of stadents in the sample who ate
education majors? '

(A) 80 3o TOTH &
@) 100
Bun W7 g deeo = 1200 Fm
(® 120 C 1§00  PRAT TME
FET g P ang Fovenmes (78 11200)* F00
: . Answer
ygzgmﬁ AR &, ﬁ'fax}m‘)) lz
720
P00t20  caf o pumns S SYR2005 106
300
‘ uymurﬁlspphum
Section T . Samp]eEx;lminnﬁan Three 113

. 6. Below is a probability distritution showing the year after purchase in which a certain
brand of compnuter first fails: ' :

Year 1 2 3 4 5 5 or more
Probability 12 02 05 .08 11 0.62 °

+(This means, for examplé, thata cemputer that experiences ifs first failure in year 1 has
failed in Jess than one‘yearyA small business buys three of these computers. Assuming
that the three computers fimetion independently, whatis the probability that exactly two
of the three compnuters will fail in less than three years? . .
- i
(&) (0.19081) £, (19 (&N
(EV30.197(0.81) E i AR
{C) {0.14)*(0.86)
o {D) 3(0.14)2(0.86) ’
® 30127088 +3(0020098)  PfFmnvrE )= F (43yns )
) . z frtap2te3

, _= L1
tr = ,
binamp e (3,.19,2)

Answer

=
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refer to the graphs below ALl b i 9. The results of « simple random sample of size 30 will be used to test the null hypothesis
A Lﬂ!"&'ﬁg’ Bs '" c ’ B = 0 against the altemnative hypothesis B # 0, where 3 is the slope of a population
regression line. The resulting test statistic is # = 2,046, Concerning the p-value for the
test, which of the following is true?
(A) 0.01 <p<0.02 2«51 DED . (— 4 .
(B) 0.02<p<0.03 Z (2,044, s, 2]
20 30 0 30 o 0 3 0 (C) 0.03.<p <0.04 bris @ L‘
(D) 0.04<p <005 &/'F"" n-2= 34_2 =26~ Pz, 050
(EP005 <p<0.1 ' ' -
7. Which distribmtion has the smatlest standard deviation? — 41027 2 88, CEWTRCED Lof Nts
N | RBOTTHE M ERA T
”Q /.o 2.08l  2.0%F
C
(D} The answer cannot be determined from the graphs, . Ans
(E) They all have the same standard deviation. of 2 F__ vALUE £, I .,wer
Angwer

8. In which distribution are the mean and the median equal?

(A) Aonly

(B} B only

(C) Conly

(@) Aand B cnly
A,BandC

-+ Answer

10. An inspection precedure at a manufaciuring plant involves picking three items at
random from z large batch, and then accepting the whole batch if at least two of the
three items are in perfect condition. If in reality 80% of the iters in the whole batch are
perfect, what is the probability that the batch will be accepted?

& ot broV+oLy AP !
C) 0640, g

0.896
(B) 0.992

/-blnomc/4(3,-391 = ?’?’é

-
Y2y eV (Y
_,’CZ(,:—\{.Q *y Cj (9‘\ 2 —
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11. Which of the following statements about simple random samples is true?

Section I Sample Examination Three 117

13. A study was performed to determine whether there is an 2ssocfation betweea the miethod
of teaching — lecture or discussion — and the subject matter of the class that was being

- ; : : taught. Nine art classes, 11 math classes and 10 sci i were observed, and the
:fstlh?::;;i%[: ;:I:fhl: ;‘Lﬁ;ﬁie&tﬁz 1:;:;?2; wa that each element type of feaching was recorded for each class. The following results were obtained. Zﬁfg
A simple random sample of size # is a sample chosen in such a way that every _ - (£x ) A!o lave RisoL. T‘f}%ﬁf
set of 1 elements from the population has the same chance of forming the whies Diseussion| Lecturs b 15 Kar Kadee N MET
"sample, Apif gbEn necs oo | Art 1t 8/ 7 % -
\K A sample of 4 students is selected from a ¢lass of 10 girls and 10 boys by 1, A ’-""’"'rf . Noth sl 3| X ES 5
randomly selecting 2 of the 10 girls and 2 of the 10 boys. This is an example Ha ‘ol LhREEZS - L 2
of a simple random sample. WiET 5 Mgt we HEre€ Science 6| 4810 N PoppLeE s .of;-
Fa' 18 A Rafe 15 73
(A) Tonly Which of the following best describes the refationship between method of teaching and
M only type of clags?
(C) Manly .
(D) I and IF only There appears to be no association since the number of discussion classes and the
(B) 1, Hand Il nusmber of lecture classes were exactly the same.
’ No association can be determined since the numbers of art, math and science
Answer classes were not exactly the same.

B3

12. The level of significance of a hypothesis test is always equal to the

A) probability that 2 Type II error occurs
probability that a Type I error occurs
C) probability that a Type I error does not accur
" (D) _prohbability that a Type II error does not oceur
(B) p-value of the test

Answer

There eppears 1o be an association since the art olasses were less likely to use
discnssion than either the math or the science classes, = ARREET connt e 1958 ( 272
(D) There appears to be an association since both the number of math and the number

of science classes were greater than the number of ards classes, Ms‘_“,ﬂ;m
gBi No information regarding this asseciation can be gained from the data given in
the table.
Answer

a

14. A researcher interested in the age at which women are having their first child surveyed
a simple random sample of 250 women who had at least one child, He found that the
distribution of the age at which women have their first child was approximately normal
with a mean of 22,3 and a staadard deviation of 5.4, According to the empirical rule,
approximately 95% of the women have their first child between the ages of

@1.5 years and 33.1 years :\/— = 2s
) 16.9 years and 27,7 years. )
. (C) 16.9 years and 33.1 years &)
(D) 20.0 yeats and 24.6 years 22.3 3 2¢
{E} 20.0 years and 36.9 years 22, T /0. &

Answer

(1.5, 32
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5, At a certain high schoaol, 1/7 of all students take AP Statistics, 1/4 of all students play S ¥ The' residual plot below came from a linsar rc:gmssinu using dala on grade at midterm
football, and these two events are independent, If 2 stadent is chosen at random from agﬂ_lnst grade on final exam, Which conclusion could be reached by analyzing the
the school, what is the probability that the student is involved in at least one of these residual plot?
two pursuits?” :

; e o /6y P orsnE Y Residuat Plot

A) 128 = V=P - FES _ ‘

(B} 9/28 P( SUF ) F s , . .

(©) 1128 -t 1 L L : 104

(D)_13128 T Sl AR e

14 . Y
TS : ER 2
— -
z S‘ Z B 5 L
~104 o
w5 .
T o T e - -
¢ 1Y - Y
Answer . 30 4 S5 & 70 8 9 100
' Midterm
- - (A) An exponentigl curve should be used to predict the final grade from the midterm ng sody

16. Barly studies of probability were conducted by the Italian mathematician Girolamo  grade. ) .

Cardano {1501-1576}. One of the many dice games that Cardano studied was played (B) A parabola should be used to predict the final grade from the midterm grade.

with six 6-sided dice. Bach of these six dice had five blank faces and one face with a (C). A cubic curve should be used to predict the final grade from the midterm grade.

number; and each of the msmbers 1 through 6 appeared on exactly one of the six dice. @Thﬂe.fs evidence of a greater variation from the regression line for students with

All 6 dice were rolled at once, and the payoff to the gambler was based on the sum of low midterm scores than for students with high midterm scores. = PRI E  ERITER A7

the numbers showing oh the up faces. What is the the expected value of the sum (E) Students did better on the fina) exam than they did on the midterm.

obtained by rolling ail 6 dice? : . ' : Answer

2 5 .
(A).3 i 34 s -
s x| D
T

1 —

6 1 I [ 1 ! ‘g - .
L A LI R EN . 18. The heights of American men aged 18 to 24 are approximately normal with a mean of
- ?:]3 32 Plkq \ [A \ L l b1l _ b 68 inches and a standard deviation of 2.5 inches. About 20% of these men are taller than

(A) 66 inches :W' E ;.w
B) 68 inches >

. (
! Iy - .
AN +2lE) * o 2 6(E) ; @);'2;::::

M =
b i :
- (E) 74 inches
2 X

ﬁx = 3. { . ) - %__ IUV”#M 68‘0', &6’: 2.{) Answer

. : _} .8“{'—" X'H’ \ [ )

el R e L2 -
X = Fo.1 \)

Unubodized copying or reasing
any pact af this page i jflegal.
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19, Which of the following will most likely approximate a uniform distribution? 1

(A) The heights of students at a particular high school

(B) The weights of stedents at a particular high school

(C) The SAT scores of seniors at a particular high school

(D) The IQ scores of students at a particular high scheol
The ages of students at 2 particular high school

20. At a certain high school, a simple random sample of fifty-two 111 and 12' graders was
asked about their political affiliations, The results are summarized in the following two-
- way table, If a }* test were performed using these data, what would be the appropriate .

number of degrees of freedom? :
111 Girade] 121 Grade

Republican H 5

Demaocrat 10 - 158 L L

Independent| . 5 A
# -
B2 . SRV
©3 - d/le‘ (r e 3
o 6 Yt
(E) 25 ot {z-1) ,

Y . Angwer
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21, The scores on & standardized teat deslgned o measure math enxiety are normally
distributed with a mean of 100 and a standard deviation of 10 for a peplation of first
year college students. Which of t‘ne followmg observations would be considered an
outlier?

(A) 90 .
(®)_100 :
50 —_—— e
) Al of the above o $o e Joo 1o 120 (38

(E) None of A, B, or C would be ait outlier.

Answer

B

22. A six-sided die has one 1, two 3's, two #'s and one 6. The mean and the stondard
deviation of the score on this die are 3.5 and 1.5, respectively. What are the mean and
the standard deviation of the total score when this die is rolled five times?

Mean = 3.5, standard deviation = 0.67 \/}4 EIRwveEe A fbfb

Mean = 3.5, standard deviation = 0.95

(©) Mean =17.5, standard deviation = 2.74 ;?72 ~o ,up?" / !
Mean = 17.5, standard deviation = 3.35 b&u
Mean == 17.5, standard deviation = 7.5

/a = 3,4 0-;5 /8"
g2 385 : L rz -
Mg o SN 5(3.8) O O~ O30T r
2125 g s (1S OESE 05T +m>»~(m

Answer

Oy = 3,35 -
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_ 200 L. M5 "
25. Using & random integer generator, Natalie generates 200 Samptes of 30 random integers
between 0 and 4, inclusive. She records the total number of 0% znd 1% in each of the
200 samples. Which of the following ia the distribution she has simufated? = £ . "
T s

A sampling distribution of sample preportions with r = 200, p = 0.4
A sampling distribution of sample propottions with & = 30, p = 0.2
(C) A binomial distribution with n = 5, p = 0.2
@Abmomlal distribution with " 30,p=04
(E) A binomial disiribution with 2 = 200, p = 0.4

Answer

122

Sample Examination Three Section X

23,

The heights of 17-year-old boys are normally distributed with a standard deviation of
2.25 inches. How does the height of a boy at the 108 percentile compare with the mean

 height of 17-year-old boys?

(A) Approximately 1.89 inches below the mean
(B) Approximately 2.5 inches below the mean
Approximately 2.88 inches below the mean
(D} Approximately 3.7 inches below the mean
(B) Approximately 4.5 inches befow the mean

Jo 7= X2
g ot
x 18
2 =i .
? Losrn, 2y todaows THEMEN 2
Yol = (2.25)) b2l =2, 58 Answer
<
24. Which of the following statements about a least sq‘uares linear regression model is true?

The sum of the residuals is always zero.

Ef r? = 0, the regression line js horizontal, ) .

A random pattern in the residual plot is an indication that a ffilinenr model
will fit the data better than the straight-line regression modél.

A) 1 only
éﬁl and 1T only
(T} T and UI onky
(D} II and IIT onky

(®) LI, and I
Answer
=3
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26, A study attempted to coinpa_are the at rest pulss rates of men and women between the
ages of 35 and 60, Two independent random samples were taken, one from the
population of females and the ather from the population of males, and the at rest pulse
rates of the men and women in the samples were measured, The computer output shown
below gives the results for a test of Hy w versus Ha i £ < e,

M:Z . M ‘L=

Boxplot of Rest Pulse by Gender
‘(means are indicated by solid circle) Twwo sample Titest and confidence interval

70
Gender N Mean StDev SBEMean
F 16 5137 6.86 1.7
3 60T M 15 5573 6.69 1.7
=
A . .
B 95% CI for Z(F) — p(M):{—9.3,0.6)
& 50t #
T-Test £(F) = (M) (vs <):
40 =-179 P=0.042 DF = 28

+ + P
- Female Male /
Geader . o
e

fcb of the following is a correct conclusion from the analysis shown above?

The mean at rest pulse rate for the females xsﬁ(sngmf‘ icantly lower than the
mean at rest pulse rate of the males at the 0.05 level of significance.

(5! The mean at rest pulse rate for the females is siguificantly lowsr than the mean at
rest pulse rate of the males at the 0.05 level of significance,

(C) The mean at rest pulse rate for the females is significantly lower than the mean at
test pulse mte of the males at the Tbﬂ]\[;wel of significence.

(D) The mean at rest pulse rate for the females is significantly h}}ifgr than the mean
at rest pulge rate of the males at the 0,05 level of significance.

(E) There is evidence at the 0.05 level of significance that the mean at rest pulse of
men is dlﬁ‘e)@t from the mean 2t rest pulse of women,

Answe.r




Section T

- graphs all 1000 of the shmy#€ means using a histogrami~Which of the following is most
likely for this simulated sampling distribution of the mean?

i

.0 10 20 30 40 50 60 70

@ 300
2501
200
§150
00

50

??. ?? w//ﬂ 2 575

b Ev.

G4 Jendd Y 2.3 1326 Mz 15UF
R -

’ 9%?2’ Answer
£ |
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30. The massed marching bands of the Middle States region have gathered for their annual
gala, The musicians present consist entirely of brass players, woodwind players, and
percussionists, Certain changes in procedure have been implemented this year, and 50,
in order to gather opinion on these changes, the organizers decide to take a sample of
the musicians and to intetview the people selected. The organizers suspect that there
might be differences of opinion between the players of different types of instrument,
Therzfore, in order to form the sarnple, the orgaaizers select a rendom sample of brass
players, a random sample of woodwind players, and a random semple of percussionists,
This is an example of a

{A) simple random sample
(B) cluster sample ~ &rlovds Fort wo gikzon
@sn’aﬁﬂed random sample

} systematic sample ~ EFuERy oM picon sar R v et
(E) convenience sample — g

Answer

31, The table below shows the heights in inches of ¢ randomly selected masried couples,
Which of the following significance tests could be used to determing if, on average, men
are taller than the women they marry? (You may assume that all conditions for inference

are met.) '
Couple 1 2 3 4 5 [ 7 8 9
Husband | 72 | 70 | 74 {65 |71 | 70 | 71 | 66 | 67
Wife 69 [ 62 | 65 | 67 | 68 | 65 | 68 | 64 | 67

(A) Two sample z-test Algr wbEF, £ AMPLES
(B) Two sample r-test :-)a
Paired f-fest — AvRitA 158 oupada
(D} Chi-square test for homdgeneity
(E) t-test for the slope of the regression kine

Answer
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’ : ’ 2-54b5H
28, A two-tsiled hypothesis test is conducted to determine if there is a Jiffsrence between two
population means, The poprlation standard déviations are unknown. The test reports a p-
value of 074. Using the same data, a confidence interval for Jh — ff: 18 caleulated, Of the
following, which is the lowest level of confidence for which the interval will contain 02

S EA) 0% 2(p )=.0%
L1 B) 92%
u‘:zfﬁck & 93% ? = .,03%
@™ 95% . -
(E) 58%

g -
37
o] 0? Azwer

29. The histogram below displays the ages of a random sample of 41 pennies drawn from
& population of 1,000 pennics, Which of the following boxplots could represent this
distribution of ages? .

= @5 o8
10-15 (2,4r)

LT
9
a ¥

[EXED ——

‘05 10 15 20 25 30 3540

0 5 10 15 20 25 30 35 40
. Age in Years
D 5 10 15 20 25 30 35 40
' Agé in Years

0 5 10 15 20 25 30 35 40

Age in Years
"0 5 10 15 20 25 30 35 40
Age in Years

0 5 10 15 20 25 30 35 40 .

Apge in Years
Answer
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32, The principal of a school wants to know if the method of instruction {lecture vs, lecture
end exploratory activities) influences how well classes leam. Using two statistics
classes taught by the same teacher, the principal flips a coin to decide which class will
be taught using lecture only, The other class is to be taught by both lecturs and group
explomatory activities. Which statement does NOT explain why the design of this
experiment is flawed. =

(A) Since the same teacher teaches both classes, classes must mest at different times
of the day. influences of time of day may be confonnded with teaching method.
(B) There is insufficient replication in the experiment. . ’
(C) 1tis possible that the two classes differ in ability. Therefors, ability could be
confounded with teaching method,
ﬁo There is no control group in the experiment. .
Y (B) Since the principal is using only statistics classes taught by the same teacher, the
principal cannot generalize the resulis of the study to all classes and teachers in

’ﬁnglfr + n the school,
gv2, g

ME W ‘:“r ngi“ .

Nﬂ:\ Q'ﬂ\ i Answer

33. If a fair coin is tossed five times and cotmes up heads all five times, then the probability
of a tail on the sixth toss is

&) 25
®

(C) Slightly less than %
& 3

(E) More ths;n %:

. Answer
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34, Suppose A and B are events with the given probabilities; P(4) = %, and P(B) = %, and

P(é given A) = %— Which of the following conclusions can ]_\‘I_O_'_I' be dravm from the
given information? -
-0 PAand By =3

1.3, 2

* P(Aor_B)=% TP{ANPL&)-ﬂ“"“'?ﬁ*; g ‘5‘"5% i3
3
i

@P(A given B) =%'rp[gla>= P{z:;?)g _

&4 and B are not mutually exclusive events. . 2
A and B are independent events,

pouypades 2.3 3

Z "
> PlAn Q F Answer

pm]gjzﬁfh‘\ o war
y "7

35. A farmer has a 100-acre square field that has been planted with comn. The field has been
divided into a 10 by 10 grid of plots, making 100 squate plots, each of area ! acre, The
east end of his field is next to a forest. Because of the shade the trees offer, this side of
the field is the least productive. On the west end of the field is & river. The closer the
plots of land are to the river, the more fertile the soil is and the more productive the land.
He wished to estimate the yield of the whole field by taking 2 sample of ten of the cne.
tundred plots, OFf the methods given helow, which is likely to give the most accurate!;
egtimate of the yield of his field?

(% He should randomly select 5 plots frori the ten 1-zcre plots closest to the river
and 5 plots from the ten 1-acre plots furthest from the river.

He should number all the plots of land from 1 to 100 and use a random number
generatorto select the ten plots. .

(C) Heshould divide the field into 10 rows, each row starting on the east and ending
oa the west end of the field. He should number each of the 1-acre plots in each of
the ten rows ftom 1-10. Then using a random number generator select one 1-acre
field from each of the east/west rows. :

(D) He should divide the field into 16 rows, each row starting on the east and ending

' on the west end of the field. He should number the rows from 1 to 10, Then using
a random number generator, he should select one of the east/west rows and
sample all ten 1-acre fields in that row, :

e should divide the field into 10 columns, each column starting on the north and
ending on the south end of the field, He should number each of the !-acre plots in
each of'the ten columns from 1-10. Then using a random number gencrator,
sefect one 1-acre field from each of the north/south columns.

Y

Answer
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38. A hypothesis test Bt be conducted using the results from a simple random sample.
Which of the following fs true?

(A) The power of the test increages as , the probability of making a Type I error,
decreases.

(B) The power of the test decreases 25 the sample size; #, increases,
‘The power of the test increases as ¢ increases.

(D) The power of the test is the probability that the mil hypothesis is false.

(E) The power of the test increases as 3, the probability of making 2 Type 11 error,
increases.

Cowge = 1= TwEE = -3
' Hs ol 1o, (B DET

As o hie, Pral Answer

=

-39, Suppose that, for a particular set of date, the regression line, 3 = 3x + b, passes
through the point {2, 3). If ¥ and § are the sample means of the x- and y-values

respectively, then 5 = .
- A A :aved

VR C'X,}/)arv/ ¢+rb Ly

@ 2-2 . 3 Zfré

C)E+5 1t - e

s SEF b

.@3:?-1 | ;’
| /

{f
2

AN IS

o> W
o P T
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36. Considor the set of r points, (x,1), (#4¥s}....{#u ). Let the inear of the x-values be
% and the mean of the y-valhres be 7. Suppose, now, that an attempt is made to ft a
straight line to the set of points, and for each x-value, 1, the value of ypredicted by the
line is J. If the line that is fitted to the set of points is, in fact, the least squares
regression line, which of the following is being minimized?

A5 P
B) xn-% Y - lagT
© Xln-3y
@) Fiw -9
S~ 30 ——__ @5 -f??F
y -y Answer

1£]

37. Astudent wishes {o know if a majority of students at his school approve of changing the
food selections in the cafeteriz, He takes a simple randem sample of 100 students from
a list of the 4,000 in the entire school. He then asks each student in the sample whether
he/she is in favor of changing the food selections in the cafetera, If 65 of the students’
are in favor of changing the selections, the valve of the test statistic is

Hot p= .57
Hatp=.&”

(0.65 — 0.5)

) z=
[(063)(0.35)
- w00 .

7= f

&= (Oﬂgss)—(g 5 | Al Lo bET Lo
00 : n f Tt 1
(©) 2= (065 - 0.5) )
(0653 (0.35) - -5
R Fwrs55
0.65 — 0.5 '
D) z= A
(05){0.35)
. 100 joe
) z=085_05)
[(0:5)(0:3)
—4000
’ - Answer
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40. Temperature data were recorded in degrees Celsius for a certain community in-
England. The data were converted fo degrees Fahrenheit using the formula,

Degres Fahreaheit = & (Degre;s Celsfus) +32. Which of the following fs NOT true
about the transformed data? -
The mean of the fransformed data in degrees Fahrenheit equals
% (imear in degrees Celsius) 32,
‘The median of the transformed data in degrees Fahrenheit equals
'3— {median in degrees Celsius) -+32.
) he variance of the transformed data in degrees Fahrenheit equals
ope (R o
(D) The standard deviation of the transformed data in degrees Fahrentheit equals
£ (standard doviation in degroes Celsius).
(E) The range of the transformed data i degrees Fahrenheit equals
% {range in degrees Celsius). )

% (variance in degrees Celsius).

Answer
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. SECTION I
Time—1 hour and 30 minutes

MNumber of questions—40
Percent of total grade—50

Dirertians: Solve cach of the following problems, using the available space ff)r scratch

" work. Decide which is the best of the choices given and fill in the corresponding oval on
the answer sheet. No credit will be given for anything written in the test book. Do not
spend too much time on any one problem. .

1, There are 24 people who work in a particular office. Their travel times (in minutes)
from home to work are listed below,

3035 35 395044 47 48 49 50 50 50 54 55 56 56 57 58 59 59 62 62 63 66

‘Which of the following is closest to the 20th percentile travel time (in minutes) for these
24 people?

A) 30 - a 2‘V='%?Ef"$’
(@é:g L2044

(D) 60
(E) 70
Answer
H 145
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4. Suppose that a study of 500 randomly chosen teenagers established that those who had
regultly played video games over the previous yesr tended to have a greater
susceptibility to apathy (lack of motivation) than those who had not regu!ar_ly played

" video games. Of the following, which would be the best way to establish whether

regular playing of video games by teenagers causes apathy?

(A) Repeat the study, this time stratifying by gender ~

(B) Repeat the study, this time making sure that all ages between 13 and 19,
inclusive, are covered adequately ]

(C) Repeat the study, this ime increasing the sample size to IPOO feenagers
Repeat the study, this time making sure that all types of v1'deo game are user:;l
Perform a study using 50 teenagers. Randomly choose which 25 .wnll play video
games regularly and which 25 will not, and cbserve any ¢ cormection between
video game playing and apathy — ERPERIMENT

3 e company, it has been assumed for several years that approximately 65% of

: Iﬂ:eae;:a;gwee? regﬂlatly eat the fanches provided by the company. However, it is now

suspected that this figure hey jncreased. In order to test this, a tandom sample of 50

employees is selected, and it is found that 36 of them regular[.y eat the lunches provided.

If a significance test is to be performed, and the proportion of all employees “:IJD

regulazly eat the meals i3 to be denoted by p, what are the null and altemnative
hypotheses that should be used? .

(AY Hi:p =072, H:p< 072
(B) He:p=072;H,:p> 072
(Cy Hi:p =065 H:p=0.72
M) Hy:p = 0.65; H,:p < 0.65
' @ Haip = 0.65; H,:p » 0.65

Answer
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- A young basketball player estimates that he is successfil on one every three' free
" throws, He wishes to simulate a sequence of free throws using a table of random digits,
and he is willing to assume that the results of the throws are independent of each other.
Of the following, which would be the best strategy to use?

sllo Take one digit at a time, and have 02 represent suceess and 3-9 represent failure
J/Q Take ane digit at 2 time, and have 0-2 ‘tepresent success, 3-8 represent failure,
and ignore 9's . .
WoRRS, BT o= (C) Take l}@ digits at a time, and have 00-32 represent sutcess and 33-99 represent ©
LowtEa failure
g:% ~ Take two digits at a time, and have 00-29 Tepresent success and 30-99 represent
failure . : '
3!%‘ " (8} Take three digits at a time, and have 000-333 represent success and 334-999
represent failure * '
Answer

|

3. The director of a company wants fo know the mean salary of'the company's
cmployees, The most effective way of determining this is to

(A) record the salaries of a simple random sa.%le of employees
(B) record the salaries of a stratified randorn sm)ﬁ[e of employees
(C) record the salaries of a cluster samile of employees

(I} record the salaries of a convenienbe salple of employees

consult computer tecords regarding the salaries upluyeeé

Answer
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6. The sugar-level and the protein level were measwred for each animal in » sample of

- bulls. A scatterplot was drawn with sugar level plotted on the horizontal (x) axis and
protein level plotted on the vertical () axis. The coefficient of determination, r?,
between thess two variables was found to be 0.81. OF the following, which is the best
interpretation of this value of r27

p,j!ei", e, SR

- ¢ @31% of the(Variationin protein levels can be explained by the least squares
UW{L regression line relating protein level and sugar level. : ’

\(f, 4 81% of the variation in protein levels e sugar levels can be explained by the

W least squares regression line relating frotein level and sugar level.
Yo “" 81% of the protein levels can be explained by the least squares regression ling
relating protein level and sugar level,
81% of the sliperieVEls can be explained by the least squares regression line
relating protein level and sugar level,
81% of the relationship between sugar level and protein level can be explained by
the least squares regression [ine.

ﬁ

7, Inastady, 12 subjects were required to perform a task with their domjnant hand and the
same task with their non-dominant hand. The following results were obiained:

. Subject . 11293141516 7(8]9f1of11]12

' Time with Dominant Hand (scconds)  {30]20}24[17[26{27|19|22[18]24] 22133

Tirme with non-Dominant Hand (seconds)| 34|23 |26 [ 16] 28} 27|21 [ 25|20 28 | 26 |40

Assuming that the conditions for inference are met, which of the following significance
tests could legitimately be used to analyzs this dataset?

‘Two-sample {~fest
S Paired t-test
Q_?)é* t-test for the slope of the regression line
@6 Ionty
- {B) Honly
Iand If only
T and I only .
L 11, and I
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8 A f-air six-sided ld:'e with faces numbered 1 through 6 is rolled 5 times, What is the ' 10. A set of 23 measurements is summarized by the following boxplot.
probability that the number of sixes rolled is either 1 or 27 .

(A} 0.093 ;C/ \/__f)f/f_" . | ‘

(B) 0.161 ——t , ' r 1 1
(C) 0482 .0 k) 10 15 20 25 30
0.563 -+ ~(_")‘/f)3 :
{E) 0965 _; CZ. é 2— . Which of the following could be the mean of the 23 measurements?
- s — ) .
e G
T - ‘ ® 9 speweh R
— O = . . 12
B)-22

Z-'-namfa/'F (\{; é, /)--%L-'Hamp/'ﬂf-{i 35- | (E) 27 Xv > M |
| Answor

,sB2b . - | . a

1L A stady is carried out to compare the effectiveness of two types of fertilizer, A and B.
260 seed of a particular plant are randomly assigned to the two fypes of fortilizer, OF

9. A statistician takes a simple endom semple of size 15 from a very lage-population &% the 120 seeds assigned to fertilizer A, 83 are found to germinate, and of the 140 seedy
whose standard deviation is unfmown. The statisticizn’s ][{teﬂhon isto perfom:l a one- A2 assigred to fertilizer B, 78 arc found to gemminate, Which of the following is @
sample ¢-test for the mean. A boxplot of the sample values 15_dmwn, and it is found that &0 confidence interval for pa — ps, the di o8 between the two proportions of all S55ds
the distribution of the sample values is roughly symmetrical and that there are no ¢ e N _ﬁheﬂ 1

g ot . . germinating for the two types of fertilizer?
outliers. The statistician is now justified in using the #test because B - % :
f

(A) the boxplot hes shown thiat the sample i:?(w enpifgh for use of the s.distribution

(83 _ 78 (83/120)(37/120) , (78/140)(§2/140) . Deox
9'{) (m - iEG) *%/ 20 + 14 =
3 .

(B) itis kni#m that the sample is f-distribm
(C) itis knpim that the population is distributed zf{) ( 83 _ ﬁ) + ?>(6 / (SSI!ZO)(?SIMO) + (37/120) (62/140)
(D) it is kngwn that the semple is normally distfbuted ' \120 140 120 - 140
dﬁ?iti g-ew];; that the population fs normally distribated : 183 78 L 991 , 1
: AR W (55— )= 0 [ 15) 50(135* o)

83 _ 78 \.rys5o-(B3I120)(37/120) . (78/140)(62/140)
@(m‘ﬁc‘)’ﬁﬂ { i Ly 140

® (%_%j#z.svam

Answer (A . 4 _"\“Z_’j Faﬂ'?:) ﬁz {12 7 ‘Answer
R N N
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12. In a particular stale, 2 polling organization wishes to find out whether thers s a 14. Of the distributions represented by the histograms below, which has the smallest
difference in political preference between the over-forties and the under-forties. A standard deviation? ’
random sample of people over the age of forty will be taken, and a random ssmple of
people under the age of forty will be taken, Each person will be asked whether he/she (&)
supports the democrats, the republicans, or some other party. Of the following, which
would be the most appropriate significance test o analyze the results of the study? You
may assume that the conditions for inference are met, '

®
ﬁi'lﬂ

Frequency

Ll LT P SV Y

(A) One-proportion z-teat
(B} Two-sample r-test for the difference of two means
(C) Paired r-test for the difference of two means
(D) Chi-square test for goodness of fit
Chi-square test for homogeneity . ' ©)

bEm | REP | STHER

o)

[ ovee 2 .
rUjls £ ya Answer

£]

Frequency
il Bl S

13. A marketing company is inferested in finding out whether telsphone salespeople would
perform better if they did relaxation or stretching exercises before they start their work.
A set of salespeople will be randomly assigned to thres gtoups. For & few minutes
before they start work, the salespeople in the first group will do relaxation exercises, the
salespeople in the second group will do stretching exercises, and the salespeople in the
third group will be given some free time. The sales performances of the peaple in the ol p b L B
three groups will then be compared, In the context of this experiment, which of the 1 2 3 4 5
following is an instance of replication? ys)ari~ SEbadn suBTEETe 28 TRELE 1%

. N MEFLIGIGLE WFF, OF ZHAWLE Vi gTiod, ) ' J‘
(A) Using a set of salespeople that represents the population of interest BETs S e - ' & LB

(B) Making sure that the sales portion of the experience is the same for the thyee Erptoufs = V
Eroups : : ‘ £ -296 4
(C) Making sure that the groups contsin roughly equal numbers of experienced 1o TERT '
salespeople and inexpericaced selespeople
Using a large enough number of salespsople so that any differences between the
groups (in terms of the people assigned) become negligible
(B} Getfing a result for the experiment that is comect for the population of interest

Frequency
bl ol ol A

Answer ‘ - oo Answer
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15. A-college offers two courses in caleulus: Caleulus 1 and Caleulus 2. semester,

60.9% of calculus.students took Calculus 1 and the rest took Caleutus 2, (No student
took both courses.) OF the students who took Calenlus 1, 28.0% received A's, and of the
students who took Caleulus 2, 38.1% received A’s. If a student is selected at random
from ihose who received A’ in calculus, what is the probebility that the student took

154  Bample Examination Four
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16. A large number of students at a high sehool take an Algebra IT cémrse that emphasizes
caleulator use. The chairman of the math department is concerned that students® mental

arithmetic skills might be declining through

lack of practice during the course, He

se_lects @ random sample of students who take the course and gives them & menta]
arithmetic fest (scored out of 30) at the beginning of the course (PreTest) and a

comparable test at the end of the course (PostTest), The computer output shown below

Caleuluns 17 . 5
= | | = PlemeE AR
(30.280 -'P(Cf‘-?x.c:-;_-' l}q\ F.EC_-_M
@0-534 F((Kq 5.
D) 0.609 |
_ (28 b2
® 0720 T men ev TR
( 2 Y607 Y
‘( s e /6.8
:.{33?' " Answer
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17, Avery large population has mean g and standard deviation o, A random sample of size
n (wheére # is at least 2) is to be taken from the population, The sample mean will be
denoted by %, Which of the following is NOT known to be true?

(A} The mean of all the possible values of 7 is 4. /")(- <A

(O Tho standard deviation of tho sample&_%'._-“mﬁ‘ i

——

' -"‘-_-,_2::
TG =&

(C) If n is large, the distribution of all possible values of X is approximately normal,
(D} The larger the sample, the smailer the standard deviation of all the possible

values of %,

(E) The standard deviation of all the possible values of % is less than &.

Answer

- 18. The scores on a math test aro said to be negatively skowed (skewed to the left). Which

ing i i i Lowitr THe
of the following is the best interpretation of lh]s. statement? T

. The spread of the sno:res below the median is greater than the spread of the scores
abiove the median.

(B) The spread of the scores above the median is g}(ter thaa the spread of the scores
below the median, .
(C) When a histogram of the scores is drawn, the highest point in the histogram is

towards the
(1) There are more low scores than high scores,

of the distribution, - >
LN Stors -

(B) There are more high Sf:ores than low scores, Low EcamiE ?

Answer

Mean Difference Prob < t
|8td Brror

N 14
Coryelation 0.8251

g’ivcs the results of a test of Hy: 2o = 0 versus Hitiin< 0, where D denotes the
difference i scoreg{PostTest — PreTest).

Matched Pairs
Difference: PostTest - PreTest

28,4286
27.2857

PreTest Mean
FPostTest Mean

t-Ratio -2.065591

DF ' 1

(B} There is evidence at the

s T

Ssuming that the conditions for inference are met, which of the following is the best
conciusion that ¢an be drawn from the analysis? ’ :

(A) There is evidence at the 5% level (but not the 1% level) that on average the
students’ mental arithmetic abilities have iu@%xed. . o

o%e] that oa average the students’ mental arithmetic

abilities have increased, . L

{C) There is evidence at the 5% level that there has been a nh@ge in the students’
average mental arithmetic ability, ’
There is avidence at the 5% level (but not the 1% level) that on average the

. students’ mental arithmetic abilities have decreased. .

(E} Thers is evidence at the

abilities have decreased. -

Wel that on average the students’ mental arithmetic
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19. The students in a statistics class participated in an activity conceming the value of a

particular population parameter. An observational
results of the study were analyzed by means of a

study was corducted, and then the
significance fest involving the null |

hypothesis H, After the analysis was completed, the teacher, who knew the true value
of the parameter, announced {correctly) that a Type II error had occurred. '
Lo "Reagrr” Mo, Ha £~

‘Which of the following can NOT be concluded from the information given?

"@The study was copdu&ed poorly.

{B) The significance test failed to reach a correct conclusion.—r
Exito &

" {C) H, was false.
() Hy was not rejected.
{E)- A Type 1 emvor did not aecar,

L CETET s M 15T [ BT

2 oec
/
/'/) i

Answer

A

)\

T

20. A study is conducted to compare the effects of aerobic and anaerobic exercise on the
production of a particular growth horrrone. Forty volunteer teenagers with slowed
growth are randomly assigned fo bwo groups. The teenagers in the first group are
supervised doing aercbic exercise and the teenagers in the second group are supervised
doing anzerobic exercise. The Jevels of the growth hormone in the volunteers are
measured at the beginning and at the end of the study. Is the study an experiment or an

observational study?

(A) Ttis an experiment because the teenagers used did not form a random sample.
(BY It is an experiment because the teenagers were made to exercise in particular

ways. = 1\ AHE TS ELT

{C) Itis an experimant because the hormone levels were measured before and afler

the exercise.

Tt is an observational study because. there is no control group.
It is an observational study because the teenagers were observed exercising.

Answer

2
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21. There is & standard weight In ounces for squash balis. A machine produces squash bells
whose weights are normally distributed, The machine is adjusted so that the mean
weight of the balls produced is the standard weight. To the nearest one thousandth, what
should be the standard deviation of the weights of the balls praduced by the rachine so
that 98% of the balls have weights that are within 0.2 ('tlilce of the standard weight?

; ‘ b prfers THE B -deoBl
(&) 0.086 ounce ; . o =
(B) 0.097 ource R FE7 < 3
{C) 0.372 ounce
(D) 0.408 ounce
(E) 0.602 ounce

T 188
gezarl Tt

z

z‘gzé'a/:.
r-;- .0511’

Answer

22. For a random sample of 20 salamanders, the slope of the regression line for predicting
weights from lengths i6 found to be 4,169, and the standard error of this estimate is

found to be-2.142, When performing a test of Hg 8 = 0 against He§ # 0, where § is
the slops of the regression line for the population of salamanders, the /-value is

(&) 0435

0514 Z = é’ﬁ
1.946 —

B i 5L,
LMo, 1963
T -'-
An.ﬁver
Secﬁonl
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25. A random sample of size 15 is taken from a population, and a 95% confidence interval
for the population mean is calculated, from the sample datd, to be (64,06, 66.96). Of the
following, which gives the best interpretation of 95% confidence in this context?

If many rendom samples of size 15 from this population are taken, then 95% of
the time the population mean will be within the interval (64.06, 66.96).
If many random samples of size 15 from this population are taken, then $5% of
the time the sample mean will be within the intecval (64.06, 66.96),
If many random samples of siza 15 from this population are taken and the *
confidence intervals are calculated in the same way, then 95% of the confidence
intervals will contain the population mean,” .
If many random samples of size 15 from this population are taken and the
.confidence intervals are calculated in the same way, then 95% of the confidence
, intervals will contain the sample mean. : ‘
% 95% of the population measurements lie within the interval (64.06, 66.96).

Answer

26. Terry is standing in line waiting for a snack. He will receive one serving of chips and
one serving of salsa. The amount of chips (in grams) per serving is a random variable
with standard devistion 3,7. The amount of salsa (in grams) per serving is a random
varizble with standard deviation 2.8, The chips contain 5 calories per gram and the salsa
contains 05 calories per gram. The amounts of the two snacks that Terry receives can
be considered to be independent. Wihat is the standerd deviation (in grams) of the total
number of caloties Terry receives? ’

A} 446 ‘ 2 Gl P E R
()3.51 . &/. ‘-'-é’@ *(Eaj Asd,
18,55 Teis .

(D) 19.90 ' e : =7h . D&Y Y

® 142 — 2 7+
+ 528 Do 4%

Ors 26063 *3(: |
'&;—s’ /§.5527 Auswer
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23, In the context of an observational study, which of the following is most appropriate as
an ihstance'ofbia&" METHOD 0F Spetinile

(A} Getling 2 sample that over-emphasizes some characteristic of the population that

is relevant to the shidy
Designing a sampling method that is likely to result in a sample that will over-
einphasiza sorme characteristic of the population that is relevant to the study
‘Wrongly interpreting an nssociation between two characteristics as the capsation
of one by the other

. (BY Getting a false conclusion to the study

& Revesling a prejudiced attitude amongst the population

Answer

24. A customer at a supermarket buys 11 items. The prices (in doBars) of the items are
summarized in the table below. .

Mean 3.4572727

5td Dev .|1.6129916

Std Err Mean 0.4863353

upper 9%5% Mean |4.5408852

lower %5% Mean (2.3736502 . ){_”4
N 11 Z’ e
Min - (1.490¢ "
Q1 2.5000 -
Median z.os00 ] 27 :Eﬂé
Q3 4.6600 b3
Max 7.1300 X=2z.99

The z-score for one of the items is — 0.200. What is the price of this item?
i S

% $2.84
$2.99

290 gTh BBL LS Thitis THE mErie

(C) $3.32 .

(D) $3.37 —

(E) $3.93 ¥ -.295 ,
el 290 1-613) o

*2,9%

160 Sample Examination Four

27. A spelling quiz is taken by 12 gi:ié and 20 boys. The mean score for the girls is 8.25
and the mean scove for the boys is 7.3, OFf the following, which is closest to the mean

seore for afl of the students?

@66 . '
®) 771 - - s
Qs 12(f25) = 7% prs - &

7.78
@ 7.89 20(3.3) = [ 75 - il

24570 5 5tz
22 .

28, Four regular (fair) six-sided dice are rolled. To the nearest one-thowsandth, what is the

‘probability that the largest of the four scores is a gix?

(A) 0.096
B} 0.386

0,518 —
Ay pey Plaf=

Ducs  polpon-papayn 2
| et

({:
<1 (£

-, 513

O R LT 005 &)

Answer
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29. The manager of a clothing store selects a random sample of 30 items of clothing that
have been returned to the store, For each item in the satnple the menager determines
whether the item has been worn (W) or has not been worn (N), The following results
are obitaived. .

.WNNNNW'WNNWWWWW\Vi"':-é'

WWNBNNNWWNWWWNWW

A significance test is to be conducted in order to determine whether these results
provide convincing evidence that a majority of items returned to the store have been
thh of the following is closest to the p-value for the test‘?

A) 0.032 - & £ e 7 1 Pitel®

g 0.137 Mot p=-5 (; ke .75

(C) 0264 Hatp > "-"’”"" 7._,5—

@) 0273 3

(B) 0282 P (Z. = ) ot
(.SYS' Answer

- vihLuE

30, Max randomly selecis a sample of five students from his math class, and asks each
student in the sample how many phones he/she has at home. Having calculated the
" sample mean number of phones, ¥, Max finds, for each student in the sample, the

squared deviation, (x %)°. The squared dewaﬂons are listed below.

162

Sectlon I,

43 e Pz > /.09';'; ,

(x-%)° .

e g (X-%)
324 &
324 5

-
17.654 n
0,04
064
‘What is the standard deviation of the number of phones for this sample of five students?
A} 2,23 : ;
B N Y
(C) 4.9 -
(D) 6.20 . "
(B) 7.24
,‘642 - 2‘!7/? Answer
| | =
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33. For a group of I5 male students the mean height is 70.2 inches and the mean waight is
160.3 pounds. The slope of the Jeast squares regression line for predicting weights from
heights is 2,75, What does the regression line predict for the weight of a student whose
@Uﬁf&'}iﬂeﬂ a L X+ bywa

= . - +
& 154,25 pounds )/ :
(B) 159.5 pounds ? - b}{_+a

{C) 161.1 pounds
(@) 16635 pounds 4,59 2'_;5'(?0.2\1-4
a4z ~32,95

(E) 187 pounds
Answer

4]

34. A random sample of 25 students at a large college is taken. The 1Q of each student is
measured by two different methods, Method A and Method B, A repression analysis is
performed, and part of the computer output is shown below,

bependent variable: MethodS

Pradictor .- Coef  BE Coef T TP
Constant 74.949%887 288098t IvoYy TTRUTeT
Metheda 0.3409875 0.185475 1.74 ( §.0944_

A test ofthe Tollowing hypotheses is performed:
He: There is 1o cotrelation between the results of Method A and Method B (true slope = 0)
H.: There is a correlation between the results of Method A and Method B (true slope #0)

Assnming that conditions for inference are met and wsing a 5% sigpificance level,
which of the following is a commect conclusion ¢o the test?

(A} We have sufficient evidence to conclude that there is a nonzero correlation
- between the results of the two methods.
@ ‘We do not have sufficient evidence to conclude that there is a nonzero comelation
" between the results of the two methods,
(C) We have sufficient evidence to conclude that there is no correlation between the
results of the two methods.

(D) We either do or do not have sufficient evidence to conelude that there is a
nonzere correlation between the results of the two methods, aceording to which
part of the table we use.

(B) No information regarding correlation cen be inferred from the computer oul'put

Answer

2

O =235(ee) 32,75
L '/_51/. 25
4

3L

Sample Examination Four
Let X be the score when a fair six—sided die is rolled, You are given that 2y = 3.5 and.
gy = 1.708,

A fair six-sided die is rolled 50 times, Which of the following most closely
approximates the probability that the total score is at least 2007

(&) 0.000 syt A
Epooio X
T (©) 0385 netinal ol oy
(@) 0483 J. 1
(E) 0.500 p(% 2 __—- ) {3, nooo, 2! {ﬁ)
» 7 "5
? (2‘ / ?pl" .
(‘571, L . Answer
p(z= 20%) povRes = o2 =]
32. The owner of a machine that makes ball bearings wishes to estimate the mean weight

of all ball bearings made by the machine. The standard deviation of the weights of all
ball bearings made by the machine is known. The owner at first intends to use a 95%
confidence interval based on a sample of 50 ball bearings, but then decides to use a 95%
confidence interval based on a szmple of 200 ball bearings. Which of the foilowmg is
true? RalEr 1 '
T Ny Tdoo = ‘fm\ '
The: width of the second confidence interval will be 4 times the width of the first
confidence interval.
The width of the second confidence interval will be twice the width of the first
confidence interval.
/The width of the second confidence interval will be half the width of the first
confidence interval.
(D) The width of the second confidence interval will be a quarter of the width of the
first confidence interval.
(B) The width of the second confidence interval will be one sixteenth of the w1d1h of
the first confidence interval,

"X_Izj'r As nT;m‘L_ Answer

164
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35,

Whiich of the following distributions is NOT symmetrical?

@The chi-square distribution with & degtees of freedom

(B} The t-distribution with 8 degrees of freedom

(C) The normel disiribution with mean 52 and standard devistion 6

(D) The binomiat distribution with # ='43 aud p = 0.5

(E) The distribution of the score when a fair sm-suied dic with faces numbarad 1
through 6 is rolled .

Answer

[A]

36,

- "in Group A arg told to take

An experiment is performed to measure the effectiveness of a new drug designed to
encourage weight loss, The drug is in the form of a tablet, Forty voluntear overweight
adults are randomly assigned to two groups, A and B, each with 20 people. The people
g on a remular basis, and otherwise 1o bout their

lives in the normal way. The people in Group B are simply told io go about their live lives
ift the normal | way, and are given no medication. After a month, the weight loss for each

experimental subject is recorded, {If someone has gained weight then the weight loss is

" recorded as a negative number.} Throughout the experiment, each expenmental subject

is completely unaware of the other experimental subjects,

It is found that the people fa Gmug A undergu ! slgmﬁcanﬂx greator we1ght loss on
average than the people in Gmug

Accotdm 10 one of the experimenters, this result gives evidence that the chemical in

the drug is effective in encouragmg weight logs, Of the followmg, which provides the

strongest ent against this claim?
" —————

p\ﬂ_ Twenty is not & large enough number of people to pive evidence of the
effectiveness of the dmp. .
@ The peap!e in Group A might have just been eating less than the peaple in Group

o © The we.xght loss of the people in Group A could be attributed to the psychological

factor of taking a tablet. .
5N“ £ -ﬂ* W The loss of weight could have beea brought zbout by the warmer weather durmg
/ the month of the experiment and the fact that this encourages increased exercise.
mwui’{‘ Some of the people in Group A might not have taken the tablets.
TREA THE
V4. W LOE Answer
wiotil HHVE

GiEn LoulH, 3
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37, Independent samples from two populations are taken, and a f-statistic is used to test the 39. In a large country, the heights of the men are normally distributed with mean ,m' inches

null hypothesis Hy: 2 = [; against the alternative H,: it > ffa. The resulting p-value -~ : and standard deviation 3 inches, A recruitment a ency considers & man suitable for
is 0.043. Using the same samples, a (two-sided) confidence interval will now be : ) physical labor if his height is{between 67 fiches an Tthess A man s chosen at
. constructed for ) — 4. Of the following, which is the smallest confidence fevel for : tandom from the set of 2l men who satisfy this condition. What is the proBability that

which the confidence interval will contain zero? is man s less than 70 inches tall?

23 , ' : " (A)os4l A
& 33&:2:23;1 _’m,m o7 notmal ot (é?‘.?of 7, 2) = 4
(C) 94% confidence p—— ) 05 — 50, 3 = .47
(D) 96% confldence 42.% @088 ey led t (6% T, 70, 3)
(E) 98% confidence (B) 0.715 : .

g(ﬁ(i‘-}b' 6exein)

Answer ’
i , = Plo7 X 72) (Gl =]
38. Ina listing of 42 honses available for rent, for cach house the size (in hundreds of square ) } ) ) -
feat) and the monthly rent (in dollars) is given. A scatterplot is constructed with house ¥’ 40. A spiurter has four sectors, tsbeled 1, 2, 3, and 4, espestively, Each spin resulis in one-
size on the horizontal axis and monthly rent on the vertical axis, and a linear regression of the four sectors being selected, The spinner is spun 120 times, and the number of 1%
analysis is run. The coniputer otpnf 1s SE0WIL belaw. v . is denoted by f£, the number of 2's is denoted by A, the number of 3's {s dennfed by £,
7 and the number of 4's is denoted by f. .
Dependent variable: Rent: i 7
Bredictoxr Coef SE Coef T ) ] Let p be the probability thet
Constant 602.50858 88.29774 _6.82 <.0001 : : % .
size 24.926936  3.686165 6.76  <.0001 o {o8g -5eo) (ﬁ-30)’+(ﬁ—30)’+(ﬁ—30)’ {£—30)
. X = = W 10 I
$ = 165.62 R-sq = 53.3% R-sq (adj) = 52.2% ]
j is preater than 6,25,
The size of one of the houses (in hundreds of square feet) is 32, and the monthly rent is ) )
$1450, Which of the following (in dollars) is closest to the residual for this house? Given that the'four outcomes on the spinner are equaily likely, which of the following
7 : is closest to the value of p7
) -90 ) a+bx o
(B) -70 y" : Lol BVEEE + 24920586 K : S @ o F( 7% s5¢ z.s")
B . ' ©03 X >b.zs
© WHE# ¥ 3% : © DY o4

(E) 70 " ) (E) 0.5 2 ) _ .
$e 0.1 - : Y e/t (4,25, ro00z 3} = L 1o0)
A Answer T ' An
sWer

e Y ") : :
it =/J;59-ﬂ¢'mf?'=‘f?.?3 : - E




" Sample Examination Five (i -20)

SECTIONI
Time—1 bour and 30 minutes
Number of questions—-40
Parcent of tota] grade—50

Directions: Solvé each of the following problems, using the available space for seratch
work. Decide-which is the best of ths choices given and fill in the corresponding oval an
the answer sheet, No credit will be given for anything written in the test book. Do not
spend too much time on any one problem.

I. A package delivery company keeps track of the weight of each package it bandles.
During a particular monith, the company handles 14,532 packages. The weights of these
packages are summarized in the following table:

Weight Gto=5 [5t0<10 :!Dtu<20]20to<404010<6060to<90901n<120'
(pounds)

| Momberef goeq | aps | 2662 | 2219 | 887 555 444
packages ) :
) ' 735 | 102F ‘ -
Which of the following coutd be the 70th percentile package weight (in pounds) for
that month? N
C%ﬁ‘ Lol 14532N= folR2.
19 .
(C) 42 ’
) 48
(E) 34
Answer
181
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4, Thie board of directors of a kealth club is considering making changes to the club's
facilities, As part of the decision making process the board wishes to find out whether
members of the club feel that improvements are necessary. The board asks the manager
of the club to investigate, and the manager sends out a survey that asks the question,
“Do %u want to spend at least $10 million to renovate the facilities?” The survey is sent
to all Tnermbers Of the club, and 308 of them reapond. Seventy-five percent of the
respondents answer “No,” and so the manager reports to the board that a majority of the
membership is against making improvements. '

Of the following, which is the most likely source of bias in the study?

(A) Some people included in the survey did not respond.
Some parts of the population of interest were not included in the study.
e question is worded in a way that is likely to infiuence the response.
(D) The study makes use of a census, and so no sampling is involved.
(B) The study does not make use of a stratified sample.

AIISWCT.
(<]

Thera are six students enrolled in an evening chass, It has been estimated that, for any
cvening when the class meets, the probability distribution of the number of stadents
who attend is as shown below. :

©

Numberume_dts 0 1 2131} 4 51 6
Probability 0.05]015]10.16}0.18;022 | 0.16 | 0.08).

Suppose that, on_a perticular evening, it is known that pt least two students are -,

attending. What is the probabili on that evening, af most four students are
attending? e -

A) 0.34

213; 043 Lt i 2

) 0.56 ; — 7
@poTe oMot Ao 22 I 08

() 0.76 :

p(nrmas?.#[ﬁr LEAST2Y) . e
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2. Suppose that you are given 4 set of points, each with an x-coordinate and a}gcoordinate.

The points have been plotted on a geaph. We cm consider x to be the explanatory
varizhle and y to be the response variable. The least squares regressian lineof yonx Is
the line that minimizes : . .

(A) the sum of the horizontal distances of the points from the line
(B) the sum of the vertical distances of the points from the line .
(C) the sum of the squares of the horizontal distances of the points from the line’
the sum of the squares of the vertical distances of the points from the line
(E) the sum of the squares of the perpendicular distances of the points from the line

Answer

3. A random tumber generator produces positive whole mumbers between 1 and 3
"+ inclusive. The five possible outcomes are equally likely, The random muimber generator

will now be used to produce ten numbess. What is the probability that exacily four of
these numbers will be less than 37

ey e ()R

@ a3 )

© &G
® (3 3]
® (&
Answer
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6. One hundred subjects are to be assigned to two groups (Group 1 and Group 2) for an

experitnent that requires & completely randomized design. A method of randomization
needs to be chosen that results in two groups of equal size. Which of the following
methods is correct? . ' '

. (A) For each subject, flip a coin. If the coin lands “heads,” the subject is put into

Group 1. If the coin lands “ails”, the subject is put into Group 2, .

(B) List the subjects in alphabetical order by name. Starting with the first subject, flip
a coin. If the'coin lands “heads,” the subject is put into Group 1. If the coin Tands
“tails", the subject {s put into Group 2. Continue in the same way wntil one of the
groups containg 50 subjects. Ther put the remaining subjects into the other group.
List the subjects in alphabetical order by name. Using a table of random digits,
assign a random four-digit number between 0001 and 9999 (inclusive) to each
subject, ignoring four-digit numbers that have already been assigned. Those
subjects with the 50 lawest four-digit nurnbers are assigned to Group 1, The
remaining subjects ave assigned to Group 2.

(I¥) Put the mate subjects into Group 1 and the female subjects into Groap 2,

(B) List the subjects in alphabetical order, and number the fist 1 through 100, Those
subjects with odd numbers are put into Group 1 and those with even numbers are
put into Group 2.~ :

Answer

.

7. Which of the following is NOT true?

(A) The menn is a measurs of the center of a distribution,
B) The median is a measure of the center of a digtribution,

The third (upper) quartile is 2 measure of the spread of a distribution.
(D) The standard deviation is a measure of the spread of a distribution.
(B) The range ‘is‘a measure of the spread of 2 distribution,

Answer
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8. Suppose that professional photographers generally use cameras made by manufacturer
C, manufacturer N, or some other manufacturer. A photography magazine publishes an
article that cleims that research has been done and that particular percentages of the
population of professional photographers fall into these three categories (C, N, and
Other). One of the manufacturers doubts the figures published in the article, and so
conducts its own research, The company takes a random sample of professional
photographers, and finds out for each photographer what make of camera he/she uses,
1t then performis a chi-square goodness of fit test, using the null hypothesis that the
magazing’s claim is correct, The resuiting chi-square statistic is 4,19, and & 5%
significance level is used. Concerning the p-vahie and the corclusion for this test, which
of the following is tae?

(A) p=0.123. We have convincing evidence at the 5% level that the magazine's
claim is incorrect,
) p=0.123. We do not have convincing evidence at the 5% level that the
magazine’s ¢laim is incorrect.
P k@ p = 0,123, We have convincing evidence at the 5% level that the mapazine's
A claim is correct,
(D) p = 0.242. We do not have convincing evidence at the 5% level that the
magazine’s claim is incotrect.
(E) p=0.242. We have convincing evidence at the 5% level that the magazine’s
_claim is correct,

X 4/#(4/7 /9000, 2) 123

L, : @ooF. ProT. Free 1w 3 o (c A b GTRERE)

e s

Hooooo T

Answer

- |
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Questions 10-12 refer to the following scenarfo and computer ontput,

-A student had access to rainfall-and sunshine data for a particular location over a period of
6} years. She randomly selected a sample of 25 menths from the 720 months available, and
noted for each month in the sample the total rainfall (in millimeters) and the total sunshine
{in hours). She then performed a regression analysis. Part of the computer output is shown
below. .

Dependent variable: Sunshine

Predictor Coef SE Coef T P
_|constant 24B.98414 s B e ) — et ey
Rainfall =1.67023 0.654083 -2.55 0.0178

S = 57,834 R-sg = 22.1% R-sg (adj) = 18.7%

10. Which of the following is closest to the cnn'elahon between rainfall and sunshine for
STt

.this data set?
@ -0.470 = l e
(B) ~0.432

© 0018 - | :
(D) 0.432 _ r_ 2zl
(E) 0470 : KB,

LORRECHTION  Angwer

2 % HYFol
o A |

11, The computer ontput gives “8 = 57.834", This value gives us an idea of the

{A) slope of the regression line
(B} varinbility of the rainfall values
(C) variability of the sunshine values
D) . variability of the rainfall values and the sunshine vatues
@') varishility of the sunshine values from those predicted by the regression line

Answer
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9. The counselor =t a high school took a random saraple of girls and a random sample of
bays at the school-and asked each student whether he or she had sought out extra help
- from a teacher during the previous five school days. The counselor wishes to investigate
. whether the data obtained provide convincing evidence that there iz a difference
betwgen the propumnn of girls at the school who would say they have sought out extra
help during the previous five days and the pmportlon of boys at the school who would
say they have sought out extra help during the previous five days. Of the following,
which ean[NOT]be part of the process of conducting a hypothesis test to investigate the .
counselor’s question using a 0.0 levet of significance?

(&) Checking that all four counts (the number of boys who say they have sought
extra help, the number of boys who say they have not sought extra help, the
munber of gicls who say they have sought extra help, and the number of girls
who say they have not sought extea help) are large enough to justify using the
inference procedure
Assuming a normal distribution for a population

(C) Calculating a combined {pooled) sample prupumon

(D) Usinge z—stanstic to carry out the test

(E) Given that the p-value is less than 0.01, rejecting the nulk hypothes:s and
concluding that there is convineing evidenca of a difference between girls and
Troys in this regard

Answer
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12, The regression analysis provided mformat:on about the regression line that can be used
for predicting sunshine values from rainfall values using the data from the 25 months in
the sample. The student now wishes to perform a significance test to determine whether
these data provide convincing evidence that the equ:\ralent regression line for all 720
months in the 60-year period has a slepe that Is not equal to- zero, Which of the
foltewing is closest to the p-value for this test?

(A) 6

0.0178

(C) 0.0089

(D} 0.0356
(&) 0.187

Answer

=]
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* 13. The rniom v?m_-iablc X is normelly distributed with mean 120 and standard deviation
20. Which of the following is equal o P(110 5 X < 130)7

(a) P(X < 110) + P(X = 130)
® PX 2z 110)- P(X = 130}
(C) P{X < 130) - P(X = 110}

19¢  Sample Examination Five

Section I

15. In place of & die, the ancient Grecks would roll an astragalus. Suppose that one

-astragalug has four possible outcomes, which we will name “King," “Steward,”
“Peasant,” and “Thief," respectively, If “Pensent” is four times as likely as *King,”
“Thief” is four times as likely as “Steward,” and “King" and “Steward” are equally
Tikedy, which of the following is closest to the pmbablhty that one roll of this astragalus
results in “Peasant”?

D) 2-P(0 < X 5 130} 6o £ o0, 120 o loo 160 (o x L% s ¢ T
@)2-10(1205}:5130) ‘ : g) 0:3‘ 769 \ ‘i. L A ‘."/
0.4
(E) 0.5 ’

Answer

14, The weights of the sheep in & very large population are known to be normally

distributed, however the population mean and the pepulation standard deviation are
unknown, A random sample of 20 sheep is selected from the population and the weight
of aach sheep in the sample is measured, The sample values are displayed by mezms of
a dofplet, and the distribution of the sample values is observed to be roughly
symumetsical and to include no outliers.

Following this, a hypnthesls test will be performed concerning the mean weight of the
population of sheep. What distribution should be used to find the p-value for this test?

(AY A normal distribution should be used because the population is known to be
normally distributed.

(B) Anormal distribution shonld be used because the distribution of the sample
values is observed to be roughly symmetriczl and to include no outliers,

(C) A t-distribution should be used because the sample standard deviation is
unknown.

@ A t-distribution should be used because the population standard deviation is

unknown.

(E) A tdistribution should be used because the sample is too smail for it to be known
that the distribution of the sample mean is normal.

Answer

Angwer

D

16,

A company is comparing two types of additive for gasoline: Additive A and Additive B,
A random saraple of ten brands of car is selected and, under controlied driving
‘conditions, each brand is tested for gasoline mileage (in miles per ga!lon) with each of
the two additives. For each brand of car, the difference (gas mileage with Additive B —
gas snileage with Additive A) is calculated,

The distribution of the 10 differences is displayed by means of a boxplot and is found
to be roughly symmetrical and ta contain no outfiers. The mean of the differences is
0.48 and the standard deviation of the differences is 0.766. Which of the following is a
95% confidence interval for the mean difference in gas mileage for the two addmves

" over all brands of car?

(A) 048+ 1812 %"%6

7ot

¥ o 957
w//a-k 9ot
5 2. 242

: 0.766
0482 .
@) 228 % =7
0.766

C) 048+ 2,228 x
© il

(D) 0.48 & 2.262 %’g‘i

. -, 0766
{EDoa8+ 2262 oS
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17. The weights of the items made by a machine (Machine 1) are normally distributed with 19. A company has developed a new chemical designed to prevent sunbura, and is planning

standard deviation 2.1 grams and unknown mean, f4. The weights of the items made by
a second machine (Machine 2) are normally distributed with standard deviation 2.9

an experiment to defermine whether ‘the chemical iz effective, A lotion has been
produced consisting of the chemical in a liquid base, and an mtem workmg for the
company suggests the following experimental design:

" grams and unknown mean, 4. A random sample of 18 items made by Machine 1 is
selected, and the resulh.ng 95% confidence interval for i is found to ba (14.223,
16.164). A random sample (independent of the first mndom sample) of 20 items made
by Machine 2 is selected, and the resulting 95% confidence interval for 4 is found to

" be (16.388, 18.930). Which of the following is the 95% confidence interval

calculated from these two samples? . s gl
: — - 7=
2" [o= 7
XFB - he e

A set of volunteers will be randomly assigned to two ggaugs a_treatment group and a
controf groun. The experiment will be conducted at a location where there is consistent
sunshine. All the experimental subjects will be given identical instructions as to when
and how to sunbathe during a one-weel period, and will have their skin inspected af the
beginning and af the end of that period, In addition, people in the treatment - group will
be piven instructions as to when and how to apply the lotion. People in the control group
wili be told not to use any protection against the sun.

(-
(abeSP0-15 3T ). %} 2‘ ";_“; Z7 X

(.sw, Yoed)

Answer

18, énppose that a study has revealed a correlation of —(.898 between the time spent
watching TV and vorbal ability amongst a large oumber of kindergarten girls. The study
was carried out using verbal test scores and by u‘ﬁhﬁ girls’ parents aboui the girls’

the

(4) (3807, ~1.123)
(B) (1.650,3.281)
(E0.867,4.064}
(D) (1.123,3.807)
(B) (2.165,2.766)

z 2 E'{f’!'.zl's‘;i"!_!-.fd-‘f) = s
T2 £ (138 +18930\ = 4550

What useful information might be gained by including a control group in the way
described rather than using only a treatment group in the expenment?

@Q’ If the people in the treatment group seem to have been protected from buming,
the results from the control group could give an idea as to whether it was the
chemical being tested{ophjust the liquid bass that was providing this protection.

(‘ﬁj If the peopte in the treatment group seem to have been protected from buming,
the results for the control group could enable the experimenters to detect whether -
this protection camte about as a result of the Glacebo

e result for the control group could give the experimenters information as to

whether the combined effects of the chemical, the liquid base, and any poasible
- placebo effect is providing protection against the sim.

The results for the control grouy could give the experimenters information as to
whether the results of the experiment could be general:zed -@» euplo who
might be exposed to the sun.

The results for the control group conld gwe the expenmenters mfo:mauuu as to
whether the randomization has produce ¢m~ that are roughly equal in terms

TV-watching habits, Which of the fellowing can, be concluded about these gir.]s '
from the information given? (You may assume that the patents have been accurate in
their reporting of the girls’ TV-watching habits.}

. (A) There is a strong linear relationship between the time spent watching TV and the

test sEOTES of vulaerabifity to burning,
(B) Most of th;, variability in the test scores can be explained by a lincar refationship 'Tﬂfﬁrm Z W ngp
‘between time spent watching TV and test-scores. Rie " PR THaes ©

(C) Gencrally a large amount of TV-watching was associated with low test scores,
(D). Generally a small amomnt of TV-watching was asseciated with high test scores.
Watching a large amount of TV hasfcaused|low test scores.

Bhpwsr Bulers,

Vet
}4&'&-’7}’ Answer

T |

Answer

LC]
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20, It is has been estimated that 20% of the students at a Jarge college own bicycles. In order
ta detertnine the accuracy of this estimate a random sample of students from the college -
ia selected. Each student in the sample is asked whether he or she owns a bicycle. Using
the data obtained fiom the sample, a test is condueted of the null hypothesis Hyp = 0.2
against the alternative hypothesis H,:p # 0.2, where p is the proportion of afl students
at the college who own bicycles. Of the fotlowing, which is the best interpretation of
the p-value for the test?

- {A) The probability that Hs is tue
{B) The probability that H, is true
{C) The probability that H, should be rejected
The probability-of getting a sample proportion at least as far from 0.2 as the one
cbézined, given that Ho is true = DEFA. oF A p-vALUE.
(E) The probability of getting a sample propertion at least as far from 0.2 as the one
obtained, given that H, is true

Answer




(21-40)
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22, A 95% confidence m!enral is to be constructed to estimate the proportion p_of |
2! The distribution of the taxable values of the homes in & Iarge city is observed to be - subscrihers to a magazinie wha favor an increase in advertising in retun for a lower
positively skewed, Roughly what percentage of the taxable values will be within two price. In addition, a hypothesis fest (using a 0.05 signiffcance level) conceming the
standard deviations of the mean? ‘ . value of p will be petformed, Initiully, it is thought that the data will be abtained from
B . 7 o a simple random sample of 1600 subscribers, Subsequenily, use of a simple random
(A) 68 ‘ ) sample of 2000 subscribers is considered. Which of the following ish’kely fo
B) 954 7 : - result from this increass in the sample size? i
) 97.7 )
D) 99.7 A decrease in the width of the confidence interval T, m 4
@) The percentage cannot be estimated from the information given. ‘A decrease in the probability of a Type 1 eror in the hypothesis test -
’ A decrease in the probability of a Type I error in the hypothesis test TG == Pow e
e PewiE g An increase in the power of the hypothesis fest PowsStai= 3=
o e o A decrease in the stendard deviation of the sampling d:smbuhon of the sample
LAHEN . proportion
gLl e
.:.[&Fam\*‘?ﬁ A_*_l-_ '2#' p(:-p') .
Fide P \ —-"""—’h
‘ ) ' Answer
Answer ,—P
23, Consider the following three distributions;
"+ the standard normal distribution (written a5 “N(0, 1))
+  the r-distribution with 5 degrees of freedom (written as “#™)
+  the i-distribution with 10 degrees of fieedom (written as “fs")
The task here is to List these three distributions according to the values of their standard
deviations, giving the distribution with the smallest standard deviation ﬁrst Wliich of ~
the following is the correct list? ~
(A) N(O. l), Is, fo
N(O, 1), fio, Js
(C) t N0, 1). to
{0} 4, fo, N(O,1)
(B) fo, &, N(O. 1)
. Answer
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26. The mean Jength of a [arge population of crayfish is /2. A random sample of crayfish
will be taken, and then a test will be performed of the null hypothesis Hz gt = 7.5

24, A government education committee is planning a study of the reading ability of third
graders in a large city, The committee intends to use cluster sampling for the study. As
part of the planning process, the population of third grade children in the city will be

divided into clusters, Of the following, which would be the most suitable criterion for against the alternative hypor.hes‘is H. g > 7.5, using a significance level of @ = 0.05. If
the choice of clusters? . the true value of 4 is actually greater than 7.5, then the power of the testis
M Each cluster should be & simple-sandemrymmple of third grade-children from the e probability that Ho s rejected in favor of H, ~DEFw. oF Powisw

(B) the probability that Ho is not rejected in favor of H,

city,
Each cluster should as much as possible be representative of third graders in the (C) the probability that H, is rejected in fivor of He

city as a whole in terme of reading ability.

-{C) All the clusters stiould be different from each other in terms of reading alnllty . W 0.05 _WFE I
(D) Each cluster should represent a certain level of third gmde reading ability. } . (B) 0.95
(E) There shonld be as many chusters as possible. _ .. Answer
- POT (F 147D c:z-usm’%zf . : H
- T SpmE LLUSTERS Answer . - 7
552-& " S = 27. The administration of a large college is considering intreducing random drug testing for
- b Frtgan ‘ -3 students at the college. A random sample of 80 male students has been selected, and 23

of them have responded that they approve of random drug testing, with the remaining
57 responding that they do not approve. In addition, a random sample of 100 female

25. A car dealership sells Sedans, Vans, and SUVs, only. The dealership has a downtown students has been selected, and 38 of them have responded that they approve of random’
office and a ‘x;ubuﬂ.:uan ofﬁcﬁ-:. The nmbers of veh.i_clﬁ in the various categories sold by o drug testing, with the remaining 62 responding that they do not approve. {The two
the dealership during & particular year ate shown in the table below. * samples were selected independently.) The administration now needs to estimate the

: - - Lo propottion of all students at the coltege who would apprave of the policy. Sincs there
] Sedans Vans SUVs are roughly cqual numbers of males and females at the callege, this could be done by
Downtown Office 977 244 610 | }&3r . calculating the mean of the two sample proportions:
Suburban Office 471 361 326 | heg ' 23/80 £ 3800 _ 53y
¥ &o8 73w 9929 ' ' 2.
Supposas that a vehicle is chosen at random from the list of all the vehicles sold by the - /W ﬁ“" &/ 4

dealership during that year. Let.A be the event that the vehicle is a sedan and let B be

the eyent that the vehicle was boupht frum the downtown office. Which of the fo[lowmg

z
D [T G, 4y DEV ‘q;?’

e 1 {(23/80}(57/20) , (38/100)(62/100 fﬂ" 3 ﬂ
The events 4 and B are independent and mutually exclusive. (®) j 7(_BT'_)' + _l'ﬁo—l)
The events A and B are independent but not mutually exclusive. y
(C) The events 4 and B are not independent, but they are mutually exclusive. - @ -é—‘/ 23/80)(57/80) + Lmo%wl
The events A and B are not independent and are not imitua]ly exclusive,
(B) It is impossible to tell frorm the jnfermation given whether the events 4 and B are \ﬁ) J @ﬁ%@ - Qg_f_!ﬂ)%g?ﬂ_ﬂo)
mutually exclusive,
1((23/80)(57/80) _ (38/100){62/100
PR ed BN PR PIB)  MyTVALLY ERatisvE Answe (e 180580 _ G100 6100)) -
= 1afe LR CHr A SR 35 D S Angwer
555 3939 ‘2739 R4 HT Dpwaroits | . . | C
S = w0 MUTVHLLY . |
3324 #.2%6% VE LreeusivE

R T
e T (o
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28. An experiment is being designed to compare the effectiveness of two types of fertilizer.
Seeds of a single species of plant will bensed in the experiment. The site for the experiment
is a rectangular fiekd that is positioned symmetrically between two tivers. One of the rivers
is to the wast of the field and the other is to the cast. The ficld has been divided into twelve

plots of approximately the same area, and the plots are numbered 1 through 12 as showa
in the diagram. It is understood that the closer a plot is to a river, the more water it wifl
receive, and the further a plot is to the south, the more light it will receive.

o | [1]2]3]4 North
S s[6]7]8

9 |10f11{12| | ®
itfed that the plots should be blocked. Within
sestpnied 1o equal mumbers of plots,

g, to mean that plots [, 2, dnd 3 form a block;

Of the following bluckmg sche: es, vhich is the most suitable for this experimeat?

(A) {1,3,5,7,9,11} {2,4,6, 8, i0, 12}
®) {1,2,5,6,9, 10} {3,4,7,8,11,12)
© 1,23 4} {5,6,7, 8} {9, 10, L1, [2}
{1, 5,9} {2,6, 10 {3, 7, 11} {4,8, 12}
{1,4} {2,3} {5, a} 16,7} {9, 12} {10,.11}

29, A random sample of size 20 is taken from a large population of horses. The heights of the
horses in the sample are measured in centimeters, Using a &-distribution, the resuiting 95%
confidence interval for the population mean height, 4, is found to be (£58.28, 160.92),
‘Which of the following conclusions can be deduced from the information given?

\QP(—@We have comvineing evidence at the 5% level that £ = 158.4,
(B) We have convincing evidence at the 5% level that z # 158.4.
(C) We have convmcing evidence at the 2.5% level that #2 £ 158.4.
@ We do not have convincing evidence at the 5% level that ﬂ # 158.4,
(E) We do not have convincing evidence at the 5% level that & > 158.4.
. : . Answer

N
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Section X

31. In 2 large country, the distribution of the heights of married men is normal with mean
68.9 inches and standard deviation 2.9 inches. The distribution of the heights of married
wornen is normal with mean 63.8 mches and standard deviation 2,5 inches,

A married wuple is to be chosen at random. Let the random variable Z be the sum of
the height of the man and the height of the woman,

Which of the following statements can be concluded from the information given?

@. Hr=0689 4 638
)i( Oz=/28 4 25°

II. The distribution of Z i3 normal.

@I only
(B) IIf only
{(C) Land Il only
{D) L, 11, and IT
. (B) None of the statements can be concluded from the information given.

; /-a.m+w = /_6"" A

L 0L e 040, sem m H*h/’"”r
a£ Mtbﬁ’t’ THEY

WEEE 5&&7‘&:

weeTHER. = #OT

1DEF

Answer

Urauiborized ceping or rning I
anypart of ihiypaze ks Dieeal..
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30, An employes warking at a lost-and-found office in a large railvoad station is interested
in the designs of umbrellas, For a sequence of 300 umbrellag that puss through the
office, he notes for each its color (with categories “black,” “'single non-black color,” and
“at least twa colors™) and its type (with catepories “telescopic’” gud “non-telescopic™).
He compiles the resuits in a table, some of which is shown below. (Some of the numbers
have been replaced by asterisks.)

. Non- ‘
Telescopic Telescopic Total
Black * 59 o
, 123 1§t
Single
non-Black 47 * . nm
"Color -y
At Least ' -
Two 13 * 35
Colors Z2
Total - * 300
ANl il

We can consider the set of 300 umbrellas to be a random sample of umbrellas that pass
.through the office, If color is independent of type, which of the following is cIosest to
the expected number of black telescopic umbrellas? .

(A) T0.0
(B) 78.7

) 79.2
1159
) 127.7

Answer

o]
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32 A random sample of size 15 is taken from a pupulauon that is known to be norma’
distributed. The population mean and the population standard deviation are be
unknown, The sample values are displayed in the dotplot below, along with a dotted Ii
representing the sample mearl, (Note that oné point cannot be seen as it is very close

4 another point., ) .

]
. ]
L] . L] LI L] Is = = & L .
1
1
3

-
f

0 W0 2 36 40 3 & 70 80 e 100

A 95% confidence mtervai for the population mean is calculated usmg the samg
“values. Which of the t‘ollowmg could represent that confidence mterval?

% L - 5

X H 7

- L] - a“m ee * & & L] - L]
L

10 20 ®. 4 s & 70 & 90 100

0 20 30 40 50 60 70 8 90 100

x
&
¥

0 10 2 30 490 S0 60 70 8 - 90 100

® ( : ] hY
L L - - . - e - LI T - L] }.

0 -10 20 30 -40. 50 60 70 8 90 160

Answe:

Unaziherizad etying ez rewsing.
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33, Adata set with mean 52.3 and standard deviation 10.8 is to be transformed to 2 new data
set using one of the transformations below, where x represents a value in the eriginal
data set and y represents its corresponding value in the new data set, If the new data set
is fo have mesn 80.6 and standard devistion 7.9, which of the tranefermations is
correct?

L . Lt
(ﬁﬁy 1°8x+23.3 —a — lE-,
10.3 ' i
(B) y = 75 (x = 523) + 806 | : —
My:m(x+ 28.3) -)-(.:5"2.3 ¥ =&"b
, =79
dﬁy:%x+28.3 Sk 57

79
= %z« 52.3) + 806
@ WHEY + IF X 15 813, Y =8.6 B8 on &

IF & 15 0.8, 3-/.;:,9) 2119 u-m:,:fs;:

£

34, Arandom sample of oréamsms from a particular species is obtained, and the mumber of
ma!es and the number of femﬂles in the semple are counted. A biologist wishes to

of males in the species as a whole i different from 0.5. Je biologist uses a one-
proportion z-test for this purpose. Whicle i pference procedures could
also be wsed to investigate the bielogist's question? (Yo mey assume that the
conditions for inference are met.)
(A) Two-sample t-test for the difference of two means,
(B) Paired r-test for the difference of two means
(C) Two-sample z-test for the difference of two proportions
Chi-square test for gondness of fit
Chi-square test for homogeneity — wat AOLTELE SfEe iy

gns (Exf’-s

MALES | 14 ( 2 )
éf/”ﬂ 15 T (ﬁ Tﬂﬂl&\ " . Answer
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EIS

X

The scatterplot for a particular datn sst is shown above, The feast squares regression line
has been added. Which of the following could be the residual plot for this data set?

&

Residuals

Residoals

(C) e .
A et . aetm ™ e “ * .. R
g : El LRt ek
g £7: « d AR e - x
BT TR 3 AR
-t . . . - .
® . ’

Residuals

Answer

“Urairhortecd cogytog U raaing
iy pat of thls page e dllegal .
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35, A company employs a fotal of 810 people, consisting of 500 manuat warkers, 280
clerical workers, and 30 managertal staff. An investigator intends to conduet a survey
using a sample of the company’s employees, Using the company’s computer records,
the investigator will mndomly. select 50 manual workers, 28 clerical workers, and 3
managerial staff, Will the sample cbtained in this way be a simple random sample of the
company’s employees? .

(A} ‘Yes, because every employee has an equal pro'babﬂlty of being included in the
sample. .

{B) Yes, because every set of 81 employees has an equat chance of being the sample.

{C) No, becanse not every employee has an equal probablllty of being included in the
sample,

@ No, because not every set of 81 emp[oyees has an equal chance of being the
sample.

(E) 1t is impossibls to teil from the information given whether or not this will bea
simple nmdom sample of employees.

Answer

D

36. The standard deviation of the lifetime of a particular brand of car battery is 4.3 months.
A random sample of 10 of these batteries is tzken. Assuming that the lifetimes of ail
‘batteries of this brand are normally distributed, what is the probability that the mean
lifetime for this sample is within 1 month of the mean lifetime for ail batterdes of this
brand?

(A 0.019
(@) 0519 8= H3B . a59E
0.538 -

(E) 0.769

Plz - )
( 35_%' é// Answer
Pz = %zs';’) 'F/l;d—~”

n

":.ﬁf

]

notwal co/f GF25%, 735¥, 0, Nz .53?7
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38. Drew goes to a magic store and buys a coin called “Jerry's Weighted Coin.” He flips the
coin 200 times-and 107 of the flips result in “heads.” Denoting the proportion of all flips
of this coin that result in “heads™ bm which of the fullowmg can be deduced from this

result?
r = 0535,
p=05

& are 95% confident that p js between 0.466 and 0.604. -
(D) If the procedure of flipping the coin 200 times were to be repeated a large
number of times, then on 95% of occasions the propoertion of the 200 flips that
. are “heads” would be between 0.466 and 0.604.
(E) Ifthe coin were to be flipped a forther 200 times, we ate 95% confident that the
proportion of flips that are “keads™ would be between 0.466 and 0.604. -

10 prz* [Ep
200
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Answer
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3.

A set of measurements takes whole number values between | and 10 inclusive, and has
the histogram shown above. Which of the following is the cumlative relative

Frequency

K‘/{ﬂu‘%

—
o h

(=]

012343567891
Measurement

frequency graph for the same data set?

) g

Cummulative Rel, Freq.  Cumulative Rel. Freq

Curmulative Rel. Freq.
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40. A bag contains 5 red beads, 3 green beads, aﬁd 2 blue beads, If three beads are piciced -
from the bag at random (without replacement), what is the probability that the beads -
that are picked are all different colors?

W  Re 8
® 3(35)(%) () R& 6
© (%)B)(E) G125
B Fr i
i) & R&

B 1%
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o
< 084
=06
3
5 0]
=t g.o.::‘f:::::::
012345678910 012345678910
Moeasurerment ) Measurement
m ’
gfoé“ '
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£ 04t -
'50.2--
= . N E_o:::'f:s::::
012345678910 v 01.23456780910
Measurement Measurement
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