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1. Iy a stemplot, if 2.7:436 is represented by -:li-f-i. which of the following could he represented

by 1}27

(a) 1.2
(1) 42
(¢) 2.7426
() 2.7416
(e} 2.42

2. The reading comprehension level of 80 school age children was observed. Of the lowest
20 scores. 17 were of children who lived at or below the poverty level, Based on this, which
one of the following five statements can be made?

(a} 85% of children in poverty have poor reading skills.

(h) Li lvmg) in poverty causes lower reading skills.

(¢) Children of wealthy parents are naturally more intelligent.
(d) There niay be an association between income level and reading skill.
(e) 2

¢) 25% of children read below grade level.

3. An experiment was designed (o study the effects of a new fertilizer on the growth of a
certain Hower. Flowers of this species were placed by a random assignment in one of the
following eight categories:

110 sl minimal sun moderate sun full sun

fortilizer

no fertiliver

Which one of the following five statements is true of the design of this experiment?

(a) It is completely randomized.

(b) It is blocked by sunlight with four levels.
(¢) Tt is blocked by fertilizer.

{d) It is blocked by fertilizer and sunlight.
(¢} It is not blocked at all.



4. Oue study shows that overall. males are more likely to obtain a college degree than
females. But. when the data are broken down by socioeconomic status, in each group
fermales are more likely to obtain a college degree than males. What term is used to
describe this reversal of the divection of an association when huwking variables are taken
mto account?

(a) negative assoclation

) Simpson’s paradox
) the placebo effect
d) blocking
)

Baves theorem

5. suppose that some data has the following hoxplot.

Consider the following three statements about the data.

I. There ave more values above the median than there arve below it.
IT. The modian is less than the mean.

1. The nean is less than the median.

Which of the above statements are true?

(a) T only

(L) I only

{¢) TIT only

(d) 1 and 11 only
(¢) T and 11T only




6. Consider the following histogram.
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What is the approximate percentage of all values greater than 2 and less than 87

(a) 6%
() 70%
( 71"’(/
(d 80‘/
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7. Consider the following histogra.
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Which one of the five statements is the strongest true statement d])()llt 2. the median of
the data represented by the histogram?
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&, The following eraph depicts a probability density function.

What is the value of the constant z7

(a) 1

(b 1/5
(c) 2/11
() 1/7
(e) 1/8

9. Consider the following five general statements.

I. When a poll is wrong. it is because many of those polled changed their opinion after the
poll and before the vote.

II. 1f a pollster is fucky enough to be able to include an entire population in her sample,
the “margin of error”™ will be (.

HL The mean and the standard deviation of a set of numbers have the same “units” or
“dimensions”.

IV. The sum of residuals is 0.

V. For bivariate (paired) data, the correlation and the slope of the regression (least-squares)
line have the same sign.

Which of the above statements must he true?

(a) IL IIL, IV, and V

(b} I IIL, 1V, and V

() LIL IV, and V

{d) I TI, II1, and V

(¢) I, TI, TII, and IV




10. Suppose that some data have a mean of 5 and a standard deviation of 3. Suppose that
a new data set is created by replacing each original data item with the number gotten by
multiplying the original data item by 2 and then adding 10, (For example, if 7 were i the
original data set, then it would be replaced with 24, since 72+ 10 = 24.) What are the
mean and htand-«ud deviation of the new data?

{a) b and 3

{(b) 20 and 6

(¢) 20 and 16

(d) 30 and 6

(e) 30 and 26

11. Each of one hundred seniors in a simple random sample of all seniors reveal their GPA.
Which one of the following five statements must be true?

{a) The variance of this sanple cannot he computed since the population size is not
given.

(bh) The variance of this sample equals the variance of the population.

(¢) The variance of this sample is smaller than the variance of the population.
(d) The variance of this sample is an estimate of the variance of the population but
may differ from the variance of the population.

(e} The variance of this sample is an estimate of the variance in the sampling
distribution of the means of all possible samples.

12. Suppose that a set of three different numbers is converted to the corresponding set of
z-scores (1.e., standardized scores). Which one of the following sets of three numbers could
be the result?
(a) {10 feet, 0 feet, 10 fect}

;) {=1,0,1}

:) {=10,0, 10}
{1, 2, 5}

) {—1,-2,3}



13. Joc and Bob are amateur distance runners. They compete often and compare their
times on the 10 lkm races they run. Historically, Joe averages 54.0 minutes with a stan-
dard deviation of 6.5 minutes, while Bob averages 55.5 minutes with a standard deviation
of 4.5 minutes. Last week they ran against cach other again; Joe finished with a time
of 52.0 minutes and Bob finished with a time of 53.5 minutes. Relative to their usual
poerformance, which runner ran better compared to his normal level, and why?

(a) Bob, because a time of 53.5 minutes is difficult to improve upon,

(b) Joe, because Joe's times vary morve than Bob’s tines.

(¢) They performed the same because they are both exactly two minutes under theix
normal times.

(d) Joe, because the probability of Joe being two minutes under his average is less
than the probability of Bob being two minutes under his.

(@) Bob. because the probability of Bob being two minutes under his average is less
than the probability of Joe being two minutes under his.

14. Again consider amateur distance runners Joe and Bob. In the 10 kin run, Joe averages
54.0 minutes with a standard deviation of 6.5 minutes, while Bob averages 55.5 minutes
with a standard deviation of 4.5 minutes. Assume that each player’s times are normally
distributed, and that the two players’ times are independent. Which one of the following
gives the probability that there is a difference of more than 2 mimites in their thnes? (You
need not complete the probability calculation. )

(a) P(z> (2= 1.5)/5.5)

(b) P(= < (2~ 1.5)/5.5)

() Pl(=2—15)/v625 < z < (2~ 1.5)/ /625
(1)1—-P[( 2 - 1.5)/V625 < = < (2 — 1.5)//62.5]
(e) 1= P(=2/ V625 < 2 < 2//62.5)

15, A certain college requires a score of 900 on the GBT test for admission, but it will
also accept an equivalent grade on the MRST test, The mean score on the GBT is 1020
and the standard deviation is 140; the mean score on the MRST is 21 and the standard
deviation is 4.7. What is the minimum score on the MRST that the college will accept?
(a) 16

(b) 17

(c) 18

{d) 19
(e) 20



16. In a study comparing statistics grades with success in a particular job, a researcher
found the coefficient of correlation to be 0.70. What percentage of the variation in success
on the job can be explained by the variation in the statistics grades?

(a} 9%
(h) 30% -
() 49%
(d) 70%
(

e} Not enough information is given.

17. Four data points, given in the form (v.y). are (1,1). (2.3}, (3.4). and (4.6). The
equation of the regression {least-squares) line is § = ~0.5 + 1.6z, (You need not verify
this.) What is the residual corresponding to @ = 47

18. The least-squares regression line is fit to a set of data, and one of the data points has
a negative residual. Which one of the following five statements inust be true?

a) The data point must lie near the right edge of the scatterplot.
b} The data point must lie above the regression line.

¢} The data point must lic below the regression line.

d) The correlation between the response and explanatory variables
L.e., the dependent and independent variables)

must be negative. .
{¢) The correlation between the response and explanatory variables
(ie.. the dependent and independent variables)

must be positive,

(
(
(
(
(




19, The owner of eight pizza shops did a study to determine the relationship between
the nunber of students in an area and the number of pizzas he sold. The following table
represents his results.

shop number i 2 3 4 5 6 7 8
Students (in 1000s} 5 3 22 8 11 3 17 9
Pizzas sold (in 100s) 14 6 31 13 18 10 20 14

Based on a simple linear regression, approximately how many pizzas could he expect to
scll to a new area with 19,000 students?
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20, Suppose that one simultaneously flips a fair coin once and tosses a fair six-sided die
once. What is the probability of getting a “heads” or a *3"7

(a) 1/12

21. On this test of 40 questions with five possible answers for cach, what is the probability
of scoring exactly 8 correct if on every question, you have absolutely no idea and randomly
press?

(a) .156
() .173
(¢) 316
(d) 437
(e) 594

22, If you are told that at least one of three dogs is male. what is the probability that

exactly two of the three dogs are female?
(A) 0

(b) 1/3
(c) 3/7
(1)1/2
(e)1



23. In this question, A represents the complement of the event A (sometimes also written
as "not A7 or A} and AN B represents the intersection of the events A and I3 (sometimes
also written as A and B or as ARB).

Suppose that P(A%) = 0.2, P(B) = 0.4, and P{AN B) = (.32, and consider the following
four statements,

I. P(A) =04

I P(A) = 0.8

III. Events A and B are indepeadent.

IV. Events A and B are digjoint.

Which of the above statements are true?

(a) T only

(b) 11 only

(¢) T and IV only

{d) II and TII only

(e) HI and IV only

24. H two cvents are mutually exclusive (disjoint) and cach has nonzero probability, then
which one of the following statements is true of these two events?

(a) The events are independent.

{b) The events are not independent.

{¢) The events are neither dependent nor independent.

(d) The events have probabilities that cannot be computed.

(e) The events have probabilities that sum to a value greater than one,

25. A weather forecaster says there is a 30% chance of rain for each of the next three
days. If you assume that the forecast is accurate and that the outcomes for each day are
independent, what is the probability that there will be no rain at all during the next three
days?

(a) 0.027

(b} (.300

(¢) 0.343

(d) 0.657

(e) 0.700



26. In an episode of the original TV show “Star 'Irek™, some aliens are holding some
members of the crew of the Starship Enterprise captive. One of these aliens states that the
probability is 87% that Dr. McCoy will die, while the probability is 93% that Mr. Spock
will suffer severe brain damage. Assuming that these figures are accurate and that the
two events (Dr. McCoy dying and Mr. Spock sufer severe brain damage) are independent,
what is the probability that neither event will occur?

(a) 0.0091
(h) 0.07
(¢) 0.13
{d) 0.2
(e) 0.9909

27. Suppose that X and ¥ are independent random variables with probability distributions
given by the following two tables.

X = 1 2 3
PX) = 0.2 a 0.4
and
Y = 1 2 3
PY) = b 0.3 ¢

(Here. a. b. and ¢ are constants.) Given that P(X = 2,Y = 1) = 0.1, what is the value of

«?

(a) 0.04

(b) 0.25

{c) 0.40

(d) 0.45

(e) The value of ¢ cannnot be determined from the given information.



28, In the carnival game Chuck-a-Luck, the player chooses one of the numbers 1, 2, 3. 4, 5,

Then three ordinary (and presumably fair) dice ave rolled. If the player’s munber does
not. appear on any of the dice. the player loses $1 (i.e.. wins —$1}. If the player’s number
appears o1l one, two, or three of the dice. the player wins $1. §2. or $3 respectively. The
probabilities of having the number appear on one. two. or three of the dice are 757216,
15/216. or 1/216 respectively. (You need not verify these probabilities.) What is the
player’s approximate expected (average) result per game?

(a) 0 cents

(b) -7.87 cents
{¢) 42.13 cents
{d) -50 cents
(e) B7.87 cents

29. The dean of a small southwestern college determined that the size of lecture classes

over the last five years could be approximated by a uniform distribution of between 41 and

90 students (inclusive). What is the approximate probability of a class having 80 students

or less?

(a) 0.02

(h) 0.10
(¢) 0.20

(d) 0.80
(e) 0.90

30. If the heights of adult men are approximately normally distributed about a mean of
70 inches with a standard deviation of 3 inches, what is the approximate height of a man
at the 98th percentile?

(a) 76 inches
(b} 77 inches
(¢} 78 inches
{d) 79 inches
{e) 80 inches



31 Assume that the weights of an individual potato of a certain type are normally dis-
tributed with a mean of 6 ounces and a standard deviation of 1 ounce and that the weights
of individual potatoes are independently distributed. What would be the distribution of
the toral weight of a bag of 100 potatoes?

{a) normal with mean 6 ounces and standard deviation 0.1 ounce

(b) normal with mean 6 ounces and standard deviation 1 ounce

(e} normal with mean 60 ounces and standard deviation 1 ounce

{d) normal with mean 600 ounces and standard deviation 100 ounces
(e) normal with mean 600 ounces and standard deviation 10 ounces

32, Let
= P(-1<z<1),

J = P(-2 <z <0), and
k= P0<z<3).

From smallest to largest, what is the proper order of the three quantities ¢, j. and A?

33. Suppose that a random sample of 100 independent measurements is taken from a
population having mean g = 5 and standard deviation o = 7. What is the approximate
probability that the sample mean T will he between 4.0 and 5.57?

(a) 0.03
(b} 0.07
{(c) 0.09
(d) 0.16
{e) 0.69



3. Consider the following three general statements about the width of confidence intervals.
All else being equal.

[. a confidenice interval for a sample with smaller size is wider than a confidence interval
for a sample with larger size.

I 2 confidence interval for a sample with smaller standard deviation is wider than a
conlidence interval for a sample with larger standard deviation.

IT1. a confidence interval for lower confidence {e.g., 90%) is wider than a confidence interval
for higher coulidence {(e.g.. 99%).

Which of the above statements must be true?

(a) T only
( ) 11 only
(¢) 1T only
(d) T and HI only
{e) 11 and III only

35, A statistics professor routinely recycles his tests every four years. His records showed
that grades on his final exam four years ago were better than this year. and he wondered
if the performance of his students had changed since four years ago. He collected the
following results,

Four Years Ago  This Year

Mean 880 2.0
Varianee 112.5 54.0
Sample Size 45 36

What is the 95% confidence mterval for the difference hetween the two population means?

{a) (—9.92, -2.08). i.e., from -9.92 to -2.08
(L) (—8.44. —3.56)
(¢) (—3.92,3.92)
(d} (- 1384 1.84)
(e} (-2

o 4,23, 12.23)

30. I a contidence interval for a proportion is computed to be (.54, 0.62) and the sample
size is o= 2000, what is 2. the number of “successes”™ in the sample?

(a) 0.58
{1b) 58
(c) 1160
(d) Tt cannot he determined because the confidence level is not given,
(e) It cannot be determined hecause the critical value is not given.



37 When making the case for a new TMTA Statistics contest, proponents claimed that
the proportion of Tennessee high schools offering an appropriate course was at least 0.20,
while opponents felt that the proportion was less. If p represents the true proportion of
such schools offering such a conrse, which of the following best give the null Lypothesis
{Hy} and alternative hypothesis (H,) that opponents could test?

(a) Ho:p <020, H, :p=0.20
(b) Hy :p>0.20, H, :p=0.20
(¢) Hy:p <020 H, - p > 0.20
() Hy i p=0.20, H, :p > 0.20
(e} Hoop > 0.20, Hy, 0 p < 0.20

38. The average life expectancy of a line of electric shavers is 9.3 yvears. Management
belioves that an improvement in the production process will increase the live expectancy, If
o represents the true average life expectancy with the improvement, which of the followin 2
best give the nudl hypothesis {(Hy) and alternative hypothesis (H,) that management could
use to test the validity of management’s belief?

o) Hy tpe> 930 Hy cpe <93
VHy 293 Hy e < 9.3
e) Hy  p=93 Hy: i #9.3

39. In a hypothesis test, what is by definition the name of the probability of rejecting a
false null hypothesis when an alternate hypothesis is true?

(&) p-value

(b) o (t.e.. alpha)
(¢) 7 (i.e., beta)
()y1-4

(

¢) confidence level



40. A researcher tested the price of unleaded gas to deternnine it average prices varied from
state to state. She recorded the price at the sane number of stations in several states and
then obtained the foliowing analysis of variauce tabie.

Source 388 af M3 F
Between 106 4 26.5 4.14
Within 96 15 6.4

Total 202 19

Also. a table of eritical values for the F'distribution provides the value Fy gz = 3.06. Which
one of the following cannot be concluded from this?

I} Four stations were tested in each state,

(a) Smilams were tested in five different states.
(¢) At least two states had the same average price.
{d) Jh(‘ ;11111 hypothesis was that the average price in all states was the sae,

¢) The null hypothesis should be rejected at the o = 0.05 level.
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Notation:
P{A) represents the probability of the event A4

z always represents a quantity having a standard normal (ie.. Gaussian) distribution

Some possibly useful formulas:

AL —p)

Pzt
i
e S
Tt =
Vv
2 2
. 5 5.
(T = T) £ 7y )50 4 2
) T

Ounly two statistical tables are needed and provided for this contest exaimn: the ~standard
normal™ table of probabilities and the t-table of critical values. 1le form of the standard
novial table provided has probabilities of the form PO < = < o). where ¢ is a constant
ranging from 0 to 3.49. Each problem on this contest exam has an ordinary solution not
requaing any other statistical tables.







STANDARD NORMAL PROBABILITY DISTRIBUTION
Tabulated values are P(0 < 2 < ¢). rounded to four places.

c 00 01 02 03 04 .05 06 07 08 09

0.0 .0000 .0040 .0080 .0120 .0160 .0199 0239 .0279 .0319 .0359
G.1 0398 .0438 .0478 .0517 .0557 .0596 .0636 0675 .0714 0753
0.2 .0793 .0832 .0871 .0910 .0948 .0987 1026 1064 .1103 1141
0.3 1179 1217 1265 1283 .1331 .1368 .1406 1443 1480 1517
0.4 1554 . 1591 1628 1664 1700 . 1736 1772 1808 1844 1879
0.5 1915 1950 .1985 .2019 .2054 .2088 .2123 .2157 2190 .2224
0.6 .2257 .2291 2324 2357 .2389 .2422 2454 0486 2b17 .2549
0.7 .2580 .2611 .2642 2673 .2704 .2734 2764 2794 .2823 .92852
¢.8 2881 2910 .2939 .2967 .2995 3023 .3051 3078 .3106 .3133
0.9 .3159 .3186 .3212 .3238 .3284 3289  .3315 .3340 .3365 .3389
1.0 .3413 .3438 .3461 .3485 .3508 .3631 35564 .3577 .3599 .3621
1.1 .3643 .3665 .3686 .3708 .3729 3749 .3770 .3790 .3810 .3830
1.2 .3849 3869 .3888 .3907 .3925 3944 .3962 .3980 .3997 .4015
1.3 .4032 .4049 .4066 .4082 .4099 4115 14131 4147 4162 4177
1.4 .4192 4207 .4222 .4236 .4951 4265 4279 .4292 4306 .4319
1.6 .4332 .4345 4357 4370 4382 4394  .4406 .4418 4429 4441







CRITICAL VALUES OF “STUDENT’S 1% DISTRIBUTION

Critical valuos t, satisfy p = P(t > ¢,).
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