Practice Examination 1

1. Following is a histogram of home sale
prices (in thousands of dollars) in one
community:

50 75 100 125 150 175 200

Which of the following conclusions is most
_correct?

(A) The median price was $125,000.

(B) The mean price was $125,000.

(C) More homes sold for between
$100,000 and $125,000 than for over
$125,000.

(D) $10,000 is a reasonable estimate of the
standard deviation in selling prices.

(E) 1.5 X 107 ($2) is a reasonable estimate
of the variance in selling prices.

. Which of the following is most useful in

establishing cause-and-effect relationships?

(A) A complete census

(B) A least squares regression line showing
high correlation

“ (C) A simple random sample (SRS)

(D) A well-designed, well-conducted survey
incorporating chance to ensure a
representative sample

(E) An experiment

. The average yearly snowfall in a city is 55

inches. What is the standard deviation if
15% of the years have snowfalls above 60
inches? Asstime 'yearly snowfalls are
normally distributed.

(A) 4.83
(B) *5.18
(C) 6.04
(D) 8.93
(E) The standard deviation cannot be
- computed from the information given.
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4. To determine the average cost of running

for a congressional seat, a simple random
sample of 50 politicians is chosen and the
politicians’ records examined. The cost
figures show a mean of $125,000 with a
standard deviation of $32,000. Which of
the following is the best interpretation of a
90% confidence interval estimate for the
average cost of running for office?

(A) 90% of politicians running for a
congressional seat spend between
$117,500 and $132,500.

(B) 90% of politicians running for a
congressional seat spend a mean dollar
amount that is between $117,500 and
$132,500.

(C) We are 90% confident that politicians
running for a congressional seat spend
between $117,500 and $132,500.

(D) We are 90% confident that politicians
running for a congressional seat spend
a mean dollar amount between
$117,500 and $132,500.

(E) We are 90% confident that in the
chosen sample, the mean dollar
amount spent running for a
congressional seat is between $117,500
and $132,500.

5. In one study on the effect that eating meat

products has on weight level, an SRS of
500 subjects who admitted to eating meat
at least once a day had their weights
compared with those of an independent
SRS of 500 people who claimed to be
vegetarians. In a second study, an SRS of
500 subjects were served at least one meat
meal per day for 6 months, while an
independent SRS of 500 others were
chosen to receive a strictly vegetarian diet
for 6 months, with weights compared after
6 months.

(A) The first study is a controlled «
experiment, while the second is an
observational study.

(B) The first study is an observational
study, while the second is a controlled
experiment.

(C) Both studies are controlled
experiments. .

(D) Both studies are observational studies.

(E) Each study is part controlled
experiment and part observational
study.

@A plumbing contractor obtains 60% of

her boiler circulators from a company
whose defect rate is 0.005, and the rest
from a company whose defect rate is
0.010. If a circulator is defective, what
is the probability that it came from the
first company?

(A) 429

..(B),..500
(C) .571

(D) .600
(E) .750
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7,A kidney dialysis center periodically checks

a sample of its equipment and performs a

major recalibration if readings are

sufficiently off target. Similatly, a fabric
factory periodically checks the sizes of
towels coming off an assembly line and
halts production if measurements are
sufficiently off target. In both situations, we
have the null hypothesis that the
equipment is performing satisfactorily. For
each situation, which is the more serious
concern, a Type I or Type II error?

(A) Dialysis center: Type I error, towel
manufacturer: Type I error-

(B) Dialysis center: Type I error, towel

. manufacturer: Type II error

(C) Dialysis center: Type I error, towel
manufacturer: Type I error

(D) Dialysis center: Type II error, towel
manufacturer: Type II error

(E) This is impossible to answer without
making an expected value judgment
between human life and accurate towel
sizes.

. A coin is weighted so that the proBability

of heads is .75. The coin is tossed 10 times
and the number of heads is noted. This
procedure is repeated a total of 50 times,
and the number of heads is recorded each
time. What kind of distribution has been
simulated?

(A) The sampling distribution of the
sample proportion with # = 10 and
p=.75

(B) The sampling distribution of the

" sample proportion with 7 = 50 and
p=.75

(C) The sampling distribution of the
sample mean with ¥ = 10(.75) and

O =/10(.75)(.25)

(D) The binomial distribution with 7 = 10
and p=.75

~ (E) The binomial distribution with 7 = 50

and p=.75

©

70
‘HL/
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During the years 1886 through 2000 there
were an average of 8.7 tropical cyclones per
year, of which an average of 5.1 became
hurricanes. Assuming that the probability
of any cyclone becoming a hurricane is
independent of what happens to any-other
cyclone, if there are five cyclones in one
year, what is the probability that at least
three become hurricanes?

(A) 313
(B) .345
(C) .586
(D) .658
(E) .686

Given the probabilities P(4) = .3 and
P(B) = .2, what is gie probability of the
union P(4 U B) if A and B are mutually
exclusive? If 4 and B are independent? If B
is a subset of A?

(A) .44, .5, .2

(B) .44, .5, .3

Q) .5, 44, .2

(D) .5, 44, .3 {
(E) 0,.5,.3
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11. A nursery owner claims that a recent

drought stunted the growth of 22% of all
her evergreens. A botanist tests this claim
by examining an SRS of 1100 evergreens
and finds that 268 trees in the sample show
signs of stunted growth. With Hp: p = .22 h
and Hj

p # .22, what is the value of the test
statistic?

@A) z= 244 .22
J1100(.22)(1- .22)
244-.22
B) z=2
oz J1100(.22)(1- 22)
244-.22
Oy
) J(zle—.zz)
1100
24422
D) z=2
)= J(22X1—.22)
1100
>GD L= 244-.22

J1100(.244)(1- .244)

12. A medical research team tests for tumor

reduction in a sample of patients using
three different dosages of an experimental
cancer drug. Which of the following is
true?

(A) There are three explanatory variables
and one response variable.

(B) There is one explanatory variable with
three levels of response.

(C) Tumor reduction is the only
explanatory variable, but there are three
response variables corresponding to the

different dosages.

(D) There are three levels of a single

explanatory variable.
(E) Each explanatory level has an
associated level of response.

13.

14.

The graph below shows cumulative
proportion plotted against age for a
population.

0.8 +
0.6 +

0.4+

Cumulative proportion

0.2 1+

0.0

10 20 30 40 50 60 70
Age

The median is approximately what age?

@A) 17
(B) 30
© 35
(D) 40
(E) 45

Mr. Bee’s statistics class had a standard
deviation of 11.2 on a standardized test,
while Mr. Em’s class had a standard
deviation of 5.6 on the same test. Which of
the following is the most reasonable
conclusion concerning the two classes’
performance on the test?

(A) Mr. Bee’s class is less heterogeneous
than Mr. Em’s.

(B) Mr. Em’s class is more homogeneous
than Mr. Bee’s. :

(C) Mr. Bee’s class performed twice as well

~ as Mr. Ems. .

(b) Mr. Em’s class did not do as well as
Mr. Bee’s.

(E) Mr. Bee’s class had the higher mean,
but this may not be statistically
significant.
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15. A college admissions officer is interested in

comparing the SAT math scores of high
school applicants who have and have not
taken AP Statistics. She randomly pulls the
files of five applicants who took AP
Statistics and five applicants who did not,
and proceeds to run a #test to compare the
mean SAT math scores of the two groups.
Which of the following is a necessary
assumption?

(A) The population variances from each
group are known.

(B) The population variances from each
group are unknown.

(C) The population variances from the two
groups are equal.

(D) The population of SAT scores from
each group is normally distributed.

(E)" The samples must be independent
simple random samples, and for each
sample np and #(1 — p) must both be
at least 10.

. The appraised values of houses in a city

" have'a mean of $125,000 with a standard
deviation of $23,000. Because of a new
teachers’ contract, the school district needs
an extra 10% in funds compared to the
previous year. To raise this additional
money, the city instructs the assessment
office to raise all appraised house values by
$5,000. What will be the new standard
deviation of the appraised values of houses
in the city?

(A) $23,ooo
(B) $25,300
(C) $28,000
(D) $30,300
(E) $30,800
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17. A psychologist hypothesizes that scores on an

aptitude test are normally distributed with a
mean of 70 and a standard deviation of 10.
In a random sample of size 100, scores are

distributed as in the table below. What is the
%2 statistic for a goodness-of-fit test?

Score: below 60 {60-70 {70-80 Jabove 80
Number of
people: 10 40 35 15
(A) (10 16) (40—34)2+(35—34)2+(15~16)2
0 35 15
00~1@ @o~3®z (35-34) (15-16)
(B) 34 34 16

(10 25) L (40-25) (35-257 (15-25)
25 25 25

(©

10- 25) , (40~ 25)’ . (35-25) L1525
40 35 15

) ¢

m)@ozﬁ Mij#+@tffﬁggmz

18. A talk show host recently reported that in

response to his on-air question, 82% of the
more than 2500 e-mail messages received
through his publicized address supported the
death penalty for anyone convicted of selling
drugs to children. What does this show?

(A) The survey is meaningless because of
voluntary response bias.

(B) No meaningful conclusion is possible
without knowing something more
about the characteristics of his listeners.

(C) The survey would have been more
méaningful if he had picked a random
sample of the 2500 listeners who
responded.

(D) The survey would have been more
meaningful if he had used a control

group.

- (E) This was a legitimate sample, randomly

drawn from his listeners, and of
sufficient size to be able to conclude
that most of his listeners support the
death penalty for such a crime.
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Define a new measurement as the difference
between the 60th and 40th percentile scores
in a population. This measurement will give

- information concerning

21,

22.

(A) central tendency.
(B) variability.
(C) symmetry.
(D) skewness.
(E) clustering.

Suppose X and Yare random variables with
EX) =37, var(X) = 5, E(Y) = 62, and
var(Y) = 12. What are the expected value
and variance of the random variable X + ¥?

(A) EX+ 1Y) =99, var(X+ Y) = 8.5

(B) X+ Y) =99, var(X+ ¥) = 13

C) EX+Y)=99, var(X+ ¥) = 17

D) EX+ Y)=495,var(X+ ¥) = 17

(E) There is insufficient information to
answer this question.

Which of the following can affect the value

of the correlation »?

(A) A change in measurement units

(B) A change in which variable is called x
and which is called y

(C) Adding the same constant to all values
of the x-variable

(D) All of the above can affect the 7 value.

(E) None of the above can affect the »

value.

The American Medical Association (AMA)

‘wishes to determine the percentage of

obstetricians who are considering leaving
the profession because of the rapidly.
increasing number of lawsuits ggainst
obstetricians. How large a sample should be
taken to find the answer to within +3% at
the 95% confidence level?

(A) 6
(B) 33
(C) 534
(D) 752
(E) 1068

23.

24.

-

25.

Suppose you did 10 independent
the form Ho: it = 25 versus H,;:
each at the a = .05 significance Je
is the probability of committing o
error and incorrectly rejecting a tr
with at least one of the 10 tests?

(A) .05
(B) .40
(C) .50
(D) .60
(E) .95

Which of the foﬂowmg sets has
standard deviation? Which has

1. 1,2,3,4,5,6,7
I 1,1, 1,4, 7
L. 1, 4, 4, 4, 7

A) L1II
(B) 11, III
(©) 1L, I
D) IL I
() L, II

A researcher plans a study to ex
term confidence in the U.S. eco
among the adult population. Sh
simple random sample of 30 ad
leave a Wall Street office buildin:
weekday afternoon. All but tw
adults agree to participate in th
Which of the following conclusi

correct?

7,7,
4, 4

>

(A) Proper use of chance as evit
the simple random sampl

+ well-designed survey.
(B) The high response rate ma
well-designed survey.

(C) Selection bias makes this
designed survey.

(D) A voluntary response study
gives too much emphasis
with strong opinions.

(E) Lack of anonymity makes
designed survey. ‘
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26. Which among the following would result in
the narrowest confidence interval?

(A) Small sample size and 95% confidence
" (B) Small sample size and 99% confidence
~ (C) Large sample size and 95% confidence
(D) Large sample size and 99% confidence
(E) This cannot be answered without
knowing an appropriate standard
deviation.

27." Consider the following three ,scatterplots:

* *
* . ' *
* * ¥ %X % *x % % *
: *
* *

the correlations associated with the first, sec-
ond, and third scatterplots, respectively?

A) n<n<n
B) n<n<n
O mn<r<n
D)yn<n<n
(B) n<n<n

.YThere are two games involving flipping a
" coin. In the first game ‘you win a prize if
you can throw between 45% and 55%
heads. In the second game you win if you
can throw more than 80% heads. For each
- game would you rather flip the coin 30
times or 300 times? A

(A) 30 times for each game

(B) 300 times for each game

(C) 30 times for the first game and 300
times for the second

(D) 300 times for the first game and 30
times for the second

(E) The outcomes of the games do not

depend on the number of flips.

What is the relationship among 7, 7, and 73,
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29. City planners are trying to decide among
various parking plan options ranging froin
more on-street spaces to multilevel facilities
to spread-out small lots. Before making a
decision, they wish to test the downtown
merchants’ claim that shoppers park for an
average of only 47 minutes in the
downtown area. The planners have decided
to tabulate parking durations for 225
shoppers and to reject the merchants’ claim
if the sample mean exceeds 50 minutes. If
the-merchants’ claim is wrong and the true
mean is 51 minutes, what is the probability
that the random sample will lead to0 a
mistaken failure to reject the merchants’
claim? Assume that the standard deviation
in parking durations is 27 minutes.

@ z<%
() P z>—25707:/§4-2_25—
© P z<£;/%
(D) P z>%%

51— 47
E DA
(E) P(z > %7/ '—_—2‘25]
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30. Consider the following parallel boxplots

33. A researcher planning a survey of school
principals in a particular state has lists of

. indicating the starting salaries (in thousands

of dollars) for blue collar and white collar |
workers at a particular production plant:

1 i 1 ] 3 F 1 1 3
i 14 L 1] H 1] L} H 1

15 20 25 30 35 40 45 50 55 .

Which of the following is a correct
conclusion?

(A) The ranges of the distributions are the
© same.

.(B) In each distribution the mean is equal

to the median.
(C) Each distribution is symmetric.
(D) Each distribution is roughly normal.
(E) The distributions are outliers of each
other.

the school principals employed in each of
the 125 school districts. The procedure is to
obtain a random sample of principals from
each of the districts rather than grouping all
the lists together and obtaining a sample
from the entire group. Which of the

following is a correct conclusion?

(A) This is a simple random sample obtained
in an easier and less costly manner than
procedures involving sampling from the
enitire population of principals.

(B) This is a cluster sample in which the
population was divided into
heterogeneous groups called clusters.

(C) This is an example of systematic
sampling, which gives a reasonable

* sample as long as the original order of
the list is not related to the Vanables
under consideration.

(D) This is an example of propomonal

31. The mean Law School Aptitude Test sampling based on sizes of the school
o (LSAT) score for applicants to a particular districts.
law school is 650 with a standard deviation (E) This is a stratified sample, which may
of 45. Suppose that only applicants with give comparative information that a
scores above 700 are considered. What _simple random sample wouldn’t give.
percentage of the applicants considered . .
have scores below 740? (Assume the scores 34. A simple random sample is defined by
are normally distributed.) (A) the method of selection.
(A) 13.3% (B) examination of the outcome.
(C) both of the above.
(B) 17.1% (D) how representative the sample is of the
() 82.9% populagon P
0 .
(D) 86'70/0 (E) the size of the sample versus the size of
(E) 97.7% o i
the ‘population.
32. If all the other variables remain constant,

which of the following will increase the
power of a hypothesis test?

I. Increasing the sample size.
II. Increasing the significance level.

III. Increasing the probability of a Type II

. Changing from a 90% confidence interval

estimate for a population proportion to a
99% confidence interval estimate, with all
other things being equal,

(A) increases the interval size by 9%.
(B) decreases the interval size by 9%.

CHTOL (C) increases the interval size by 57%.
(A) Tonly (D) decreases the interval size by 57%.
(B) II only (E) This question cannot be answered
(C) III only without knowing the sample size.
(D) Tand II

(E) All are true.
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about hypothesis testing?

(A) If there is sufficient evidence to reject a
null hypothesis at the 10% level, then
there is sufficient evidence to reject it
at the 5% level.

(B) Whether to use a one- or a two-sided
test is typically decided after the data
are gathered.

(C) If a hypothesis test is conducted at the
1% level, there is a 1% chance of
rejecting the null hypothesis.

(D) The probability of a Type I error plus
the probability of a Type I error
always equal 1. ‘

(E) The power of a test concerns its ability
to detect an alternative hypothesis.

. A population is normally distributed with
mean 25. Consider all samples of size 10.

- 25
75

(A) has a normal distribution.

(B) has a #distribution with df = 10.

(C) has a #distribution with df=9

(D) has neither a normal dlsmbutlon ora
+-distribution. ‘

(E) has either a normal or a #distribution
depending on the characteristics of the
population standard deviation.

The vanable

A correlation of .6 indicates that the
percentage of variation in y that is
explained by the variation in x is how many
times the percentage indicated by a
correlation of .3?

(A) 2

(B) 3

© 4

(D) 6

(E) There is insufficient information to
answer this question.

36. Which of the following is a true statement
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39. As reported on CNN, in a May 1999
national poll 43% of high school students
expressed fear about going to school.
Which of the following best describes what
is meant by the poll having a margin of
error of 5%?

(A) It is likely that the true proportion of
high school students afraid to go to
school is between 38% and 48%. -

(B) Five percent of the students refused to
participate in the poll.

(C) Between 38% and 48% of those
surveyed expressed fear about going to
school.

(D) There is a .05 probability that the 43%
result is in error:

(E) If similar size polls were repeatedly
taken, they would be wrong about 5%
of the time.

40. In a high school of 1650 students, 132 have

personal investments in the stock market. To
estimate the total stock investment by
students in this school, two plans are
proposed. Plan I would sample 30 students
at random, find a confidence interval
estimate of their average investment, and
then multiply both ends of this interval by
1650 to get an interval estimate of the total
investment. Plan II would sample 30
students at random from among the 132
who have investments in the market, find a
confidence interval estimate of their average
investment, and then multiply both ends of
this interval by 132 to get an interval
estimate of the total investment. Which is
the better plan for estimating the total stock
market investment by students in this school?

(A) PlanI

(B) Plan II

(C) Both plans use random samples and so
will produce equivalent results.

(D) Neither plan will give an accurate
estimate.

(E) The resulting data must be seen to

evaluate which is the better plan.




