
Sample Exam #1
Elementary Statistics

Instructions. No books, notes, or calculators are allowed.

1. Some variables that were recorded while studying diets of sharks are given below.
Which of the variables are categorical?

A. The amount of food eaten in a day by the shark being observed

B. The age of the shark being observed

C. The type of shark being observed

D. The length of the shark being observed

2. When drawing a histogram it is important to

A. use no more than four class intervals, except for categorical variables.

B. leave gaps between the bars.

C. label the vertical axis so the reader can determine the counts or percent
in each class interval.

D. make certain the mean and median are contained in the same class
interval, so the correct type of skewness can be identified.

A study was conducted a small college in Northern California to investigate the
mode of transportation used by people entering the campus. From 7 a.m. to 10
p.m., monitors were posted at every entrance to the college on a randomly chosen
day. The monitors recorded the mode of transportation used by each person as
he or she entered the campus. The following bar chart was constructed based on
this information.
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3. If 1,500 people entered campus on this particular day, (approximately how many
people arrived by bus?

A. 10

B. 100

C. 150

D. 200

In a Business Statistics class with 136 students, the professor records how much
money each student has in his or her possession during the first class of the
semester. The following histogram is of the data collected.

4. From the histogram, which of the following is true?

A. The mean is much larger than the median.

B. The mean is much smaller than the median.

C. The mean and the median are approximately equal.

D. It is impossible to compare the mean and the median for these data.

5. Which of the following is true of the correlation coefficient r?

A. It is a resistant measure of association.

B. −1 ≤ r ≤ 1.

C. If r is the correlation between X and Y , then −r is the correlation
between Y and X.

D. r = 0 means that X and Y are independent of each other.

6. Suppose we fit the least–squares regression line to a set of data. Points with
unusually large values of the residuals are called

A. response variables.

Page 2 of 12



Elementary Statistics Sample Exam #1

B. the slope.

C. outliers.

D. correlated.

7. The two variables in a scatter plot are called the

A. independent variable and dependent variable.

B. relative frequency and relative proportion.

C. spread and pattern.

D. lines and points.

8. The fraction of the variation in the values of a response y that is explained by
the least-squares regression of y on x is

A. the correlation coefficient.

B. the slope of the least-squares regression line.

C. the square of the correlation coefficient.

D. the intercept of the least-squares regression line.

9. Given the bivariate sample, (x1, y1), (x2, y2), · · · , (xn, yn), suppose

x̄ = 2, ȳ = 3

sx = 1, r =
1

3
, sy = 6.

Which of the following is the regression line?

A. y = 2x− 4

B. y = x− 2

C. y = 2x− 1

D. y = x− 6

10. In a study of the link between high blood pressure (BP) and cardiovascular
disease, a group of white males aged 35 to 64 was followed for five years. At
the beginning of the study, each man had his blood pressure measured and it
was classified as either “low: systolic blood pressure (less than 140 mm HG) or
“high” blood pressure (140m mm Hg or higher). The following table gives the
number of men in each blood pressure category and the number of deaths from
cardiovascular disease during the five–year period.
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Deaths Total
Low BP 10 2,000
High BP 50 3,500

Based on these data, which of the following statements is correct?

A. These data are consistent with the idea that there is a link between
high blood pressure and death from cardiovascular disease.

B. The mortality rate (portion of deaths) for men with high blood pressure
is five times that of men with low blood pressure.

C. The data probably understates the link between high blood pressure
and death from cardiovascular disease since men will tend to understate
their true blood pressure.

D. All of the above.

11. What marathon runners drink during a race may be related to how they place.
A number of marathon runners who placed were polled on what was their drink
of choice while running. The results are below.

Tang Orange Juice Coca–Cola
First Place 23 18 4
Second Place 22 20 6
Third Place 15 16 10

Given that a randomly chosen, polled marathon runner drinks orange juice while
running, what is the probability this runner placed first?

A. 0.1343.

B. 0.3333.

C. 0.4000.

D. 04030.

12. Sickle–cell disease is a painful disorder of the red blood cells that in the United
States affects mostly African–Americans. To investigate whether the drug hy-
droxyurea can reduce the pain associated with sickle–cell disease, a study by
NIH gave the drug to 150 sickle–cell sufferers and the placebo to another 150.
Neither doctors or patients were told who received the drug. The number of
episodes of pain reported by each subject was recorded. This is an example of
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A. an observational study.

B. an experiment.

C. convenience sampling.

D. multistage sampling.

13. Which of the following principles of experimental design would suggest using
more than three subjects per treatment?

A. Randomization

B. Replication

C. Biasing

D. Control

One hundred volunteers who suffer from agoraphobia are available for a study.
Fifty are selected at random and are given the drug imipramine, which is believed
to be effective in treating agoraphobia. The other 50 are given a placebo. A psy-
chiatrist evaluates the symptoms of all volunteers after two months to determine
if there has been substantial improvement in the severity of the symptoms.

14. This study would be double blind if

A. neither drug had any identifying marks on it.

B. neither the volunteers nor the psychiatrist were allowed to see each
other during the session during which the psychiatrist evaluated the
severity of the symptoms.

C. neither the volunteers nor the psychiatrist knew which subjects had
received the placebo.

D. All of the above.

15. Sale of eggs that are contaminated with salmonella can cause food poisoning
among consumers. A large egg producer takes a SRS of 200 eggs from all the
eggs shipped in one day. The laboratory reports that 11 of these eggs had
salmonella contamination. Unknown to the producer, 0.2% (two-tenths of one
percent) of all eggs shipped had salmonella. In this situation

A. 0.2% is a parameter and 11 is a statistic

B. 11 is a parameter and 0.2% is a statistic

C. both 0.2% and 11 are statistics
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D. both 0.2% and 11 are parameters

16. Suppose the volunteers were first divided into men and women and half of the
men were randomly assigned to the new drug and half of the women were assigned
to the new drug. The remaining volunteers received the placebo. This would be
an example of

A. replication.

B. confounding. The effects of gender will be mixed up with the effects
of the drugs.

C. a block design.

D. a matched pairs design.

17. I flip a fair coin twice and count the number of heads. Which of the following is
a valid assignment of probabilities.

A.
Number of heads 0 1 2
Probability 1/3 1/3 1/3

B.
Number of heads 0 1 2
Probability 1/4 1/4 1/4

C.
Number of heads 0 1 2
Probability 1/4 1/2 1/4

D. All of the above

All human blood can be typed as one of O, A, B, or AB. The distribution of the
types varies a bit with race. Choose an African–American at random. Here is
the approximate probabilities that the person you choose will have blood type
O, B or AB.

Blood type O A B AB
Probability 0.50 ? 0.20 0.05

18. The probability that the person chosen has a blood type A is

A. 0.04

B. 0.25

C. 0.27

D. impossible to determine from the information given.
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19. The probability that the person chosen has blood type other than O is

A. 0.25

B. 0.50

C. 0.75

D. 1.00

A system has two components that operate in parallel, as shown in the dia-
gram below. Because the components operate in parallel, at least one of the
components must function properly if the system is to function properly. The
probabilities of failures for the components 1 and 2 during one period of opera-
tion are 0.20 and 0.03, respectively. Let F denote the event that component 1
fails during one period of operation and G denote the event that component 2
fails during one period of operation. The component failures are independent.

20. The event corresponding to the above system failing during one period of oper-
ation is

A. F and G.

B. F or G.

C. not F or not G.

D. not F and not G.

21. The event corresponding to the above system function properly during one period
of operation is

A. F and G.

B. F or G.

C. not F or not G.

D. not F and not G.

22. The probability that the system functions properly during one period of opera-
tion is closest to
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A. 0.994

B. 0.970

C. 0.940

D. 0.776

23. An event A will occur with probability 0.5. An event B will occur with probabil-
ity 0.6. The probability that both A and B will occur is 0.1. We may conclude
that

A. events A and B are independent.

B. events A and B are disjoint.

C. either A or B always occurs.

D. None of the above.

24. Event A occurs with probability 0.3, and event B occurs with probability 0.4. If
A and B are independent, we may conclude that

A. P (A and B) = 0.12

B. P (A|B) = 0.3

C. P (B|A) = 0.4

D. All of the above

25. A normal density curve has which of the following properties?

A. It is symmetric

B. It has a peak centered above its mean.

C. The spread of the curve is proportional to the standard deviation.

D. All of the above.

26. Using the standard normal distribution tables,, the area under the standard
normal curve corresponding to −0.5 < Z < 1.2 is

A. 0.3085

B. 0.8849

C. 0.5764

D. 0.2815
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The battery in an iPod has a run-time (time until it needs to be recharged) that
is normally distributed with a mean of 6 hours and a standard deviation of 30
minutes.

27. The third quartile for this run time distribution is

A. 0.67 hours

B. 20 minutes

C. 6.34 hours

D. 6.67 hours

A researcher in is interested in the lengths of Salvelinus fontinalis (brook trout),
which are known to be approximately normally distributed with mean 80 cen-
timeters and standard deviation 5 centimeters. To help preserve brook trout
populations, some regulatory standards need to be set limiting the size of fish
that can be caught.

28. To ensure that the shortest 8% of the brook trout get thrown back, the lower
cutoff would be set at

A. 72.95 centimeters

B. 75.00 centimeters

C. 80.00 centimeters

D. 87.03 centimeters

29. If X has a binomial distribution with 20 trials and a mean of 5, then the success
probability p is

A. 0.25

B. 0.50

C. 0.75

D. not known without taking a sample.

30. If X is BIN(4, 1
4
), the mean and variance of X are

A. 1 and 1.1414

B. 4 and 1.000

C. 1 and 0.750

D. 4 and 0.866
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31. A local politician claims that 1 in 5 automobile accidents involve a teenage
driver. He is advocating increasing the age at which teenagers can drive alone.
Over a two-month period there are 67 accidents in your city and only 9 of them
involved a teenage driver. If the politician is correct, what is the chance that
you would observe 9 or fewer accidents involving a teenage driver? Use normal
approximation using the Central Limit Theorem with continuity correction.

A. 0.0524

B. 0.1168

C. 0.1343

D. 0.2000

32. A small school club has 16 students with 12 males and 4 females. Two represen-
tatives are needed to meet with the principal. The names of the 16 students are
put in a hat and 2 are selected at random to represent the club. Let X be the
number of males selected. Then X has

A. a binomial distribution with mean 0.75

B. a binomial distribution with mean 1.5

C. a binomial distribution with 12 trials

D. None of the above

33. The central limit theorem states that when a simple random sample of size n is
drawn from any population with mean µ and standard deviation σ, then when
n is sufficiently large

A. the standard deviation of the sample mean is σ2/n

B. the distribution of the population is exactly normal

C. the distribution of the sample mean is approximately normal

D. the distribution of the sample mean is exactly normal

34. A statistic is said to be unbiased if

A. the survey used to obtain the statistic was designed to avoid even the
hint of racial or sexual prejudice

B. the mean of its sampling distribution is equal to the true value of the
parameter being estimated

C. both the person who calculated the statistic and the subjects whose
responses make up the statistic were truthful

Page 10 of 12



Elementary Statistics Sample Exam #1

D. it is used for only honest purposes

35. The scores of a certain population on the Wechsler Intelligence Scale for Children
IV (WISC IV) are thought to be normally distributed with mean µ and standard
deviation σ = 15. Bill is a child psychologist who obtains a simple random sample
of 25 children from this population and each is given the WISC IV. Bill wishes
to test whether the mean for this population differs from the national average of
95, so he uses the hypotheses H0 : µ = 95 and HA : µ 6= 95 based on an SRS of
size 25 from the population. Bill then calculates a 95% confidence interval for µ
and find it to be 98.42 to 110.20. Then

A. he would reject H0 at the 0.05 level.

B. he would reject HA at the 0.05 level.

C. he would fail to reject H0 at the 0.05 level.

D. a mistake has almost certainly been made. The confidence interval
must contain µ = 100 at least 95% of the time.

36. In formulating hypotheses for a statistical test of significance, the null hypothesis
is often

A. a statement of “no effect” or “no difference.”

B. the probability of observing the data you actually obtained.

C. a statement that the data are all 0.

D. 0.05.

37. You plan to construct a confidence interval for the mean µ of a normal population
with (known) standard deviation σ. Which of the following will reduce the size
of the margin of error?

A. Use a lower level of confidence.

B. Increase the sample size.

C. Reduce σ.

D. All of the above

38. In a statistical test of hypotheses, we say the data are statistically significant at
level α if

A. α = 0.05.

B. α is small.
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C. the P -value is less than α.

D. the P -value is larger than α.

39. In testing hypotheses, if the consequences of rejecting the null hypothesis are
very serious, we should

A. use a very large level of significance.

B. use a very small level of significance.

C. insist that the P-value be smaller than the level of significance.

D. insist that the level of significance be smaller than the P -value.

40. The decrease in cholesterol level after eating a certain brand of oatmeal for
breakfast for one month in people with cholesterol levels over 200 is normally
distributed with mean (in milligrams) µ and standard deviation σ = 3. The
brand advertises that eating its oatmeal for breakfast daily for one month will
produce a mean decrease in cholesterol of more than 10 points for people with
cholesterol levels over 200, but you believe that the mean decrease in cholesterol
is actually less than advertised. To explore this, you test the following hypotheses
at the 0.05 level.

H0 : µ = 10 versus HA : µ < 10.

You obtain a P -value of 0.052. Which of the following is true?

A. At the α = 0.05 significance level, you have proved that H0 is true.

B. You have failed to obtain any evidence for HA.

C. There is some evidence against H0, and a study using a larger sample
size may be worthwhile.

D. This should be viewed as a pilot study, and the data suggest that
further investigation of the hypotheses will not be fruitful at the α =
0.05 significance level.

41. A researcher proposes a study to investigate a quantitative variable for which
the population standard deviation is known to be 4. He wants a margin of error
of 2.5 with 95% confidence, so he decides to use a sample of size

A. 3.

B. 4.

C. 9.

D. 10.
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