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1.

TMTA STATISTICS 2003

You are using a computer to conduct a test of hypothesis at the 0.05 level of
significance. The reported P-value is 0.0612. What should you do?

a. conclude that the sample results are significant enough to reject the null
hypothesis

b. perform a test using the {-distribution

¢. perform a test using the normal distribution

d. conclude that the sample results are not significant enough to reject the null
hypothesis

e. collect additional data for further testing

A random sample of 9 killer bee hives were subjected to colder and colder

temperatures until all bees died. The sample mean killing temperature was x =37 F
with sample standard deviation s =4 F. Suppose that we want to test the claim that
the population mean killing temperature p = 36" F against the claim p# 36" F. Ata
1% level of significance, what critical (cut-off) value should be used {rom the #-
distribution?

a. 3.250 b. 2.896 c¢. 2.821 d. 1.860 e. 3.355

Rescarchers have hypothesized that the proverbial rose-colored glasses might indeed
help lessen depression caused by light deprivation. If we wanted to test the claim that
rose-colored glasses reduce the reading on the depression inventory exam, we would
take for the null hypothesis that the population mean of those not wearing rose-
colored glasses minus the population mean of those wearing rose-colored glasses 1s

positive

ZETr0

negative

different for each sample

dependent upon the level of significance

o a0 o

The probability of an adverse reaction to a flu shot is 0.10. Suppose flu shots that
have been given to a group of 6 people.
What is the expected number of people that will have an adverse reaction to the shot?

a. 0 b. 06 ¢ 1 d 2 e cannottell from the information given



. The following is a list of values from the Consumer Price Index (CPI) from the last
15 years:

111 126 114 130 109 121 115 162 118 118 121 125 138 119 119
Find the sample median of this data set.

a. 118 b. 119.07 ¢. 102 d. 1185 e. 119

. Consider a normal distribution with mean t and standard deviation 6. The point on
the graph of the distribution where x = p + ¢ is

a. arelative minimum  b. apoint of inflection  ¢. a point of discontinuity

d. apoint of symmetry e. apoint on the line y = x

. A sample correlation coefficient of — 0.893 would indicate

. The data lie fairly close to a falling straight line.

. The data are scattered randomly, with no discernable pattern.
. The data lie fairly close to a horizontal line.

. The data lie fairly close to a rising straight line.

. The data are clustered to the left of the vertical axis,

(I = VRN @ B o il -5

. The inaugural use of Piffle’s Weight Loss Center had 10 participants. The weight
loss for this group was 11, 14, 10, 9, 15, 20, 16, 8, 12, and 13 pounds. What were the
mean and variance of the weight losses?

a. 13,13 b, 130,130 ¢ 13,38 d. 38,13 e 14,3.8

. A semilog plot of a collection of data produced a plot that was very close to a straight
line. This was strong evidence that the original data were close to a

a. straight line b, random scatter  ¢. parabola  d. exponential curve

e. circular arc



10.

11.

12,

13.

14.

There are several ways to plot frequency distributions. A plot which plots
cumulative frequencies as the class boundaries is called a

a. Frequency polygon b. Histogram c. Scatter plot

d. Probability scale . Ogive

Approximately what percentage of values from any normal distribution will fall
within one standard deviation on either side of the mean?

a. 32% b. 49% c 68% d. 83% e 95%

In a random sample of eight military contracts involving cost overruns, the
following information was obtained. In this problem x = bid price of contract (in
millions of dollars) and y = cost overrun (also in millions of dollars). The least-
squares line for this data is y = 42.99 —1.68x and the correlation coefficient 1s 0.981.
Predict the cost overrun for a contract worth 12 million dollars.

a. $20,160,000 b. $18,446,400 c. $22,830,000 d. $7,142,830

e. not enough information is given

A random sample of 40 retired professional football players showed that the length

of their career had sample mean x = 5.2 years with sample standard deviation s =
2.3 years. Suppose we want (o test the hypothesis that the population mean p = 4.3
years against an alternative y > 4.3 years. If we want to run a test by converting to
the standard normal distribution for comparison, what is the value of the test
statistic we should use?

a. 2475 b, 3913 ¢ 1565 d. 43 e 9

Let’s Go Hamburger Restaurant does not want to display the nutritional contents of
its offerings, claiming that only 50% of its customers read them. A consumer group
surveyed a random sample of 92 people and asked whether they read nufritional
labels. Of this group, 50 said that they dg read labels. To test the claim that more
than 50% of the people read nutritional labels, using the standard normal
distribution, we might use the test statistic

a. .8341 b, 5435 «c¢. .0435 d. 1.645 e. .8377



16.

17.

18.

15. The P-value of a test of a null hypothesis is

a. the probability, assuming the nuil hypothesis is true, that the test statistic will take
a value less extreme than that actually observed.

b. the probability, assuming the null hypothesis is false, that the test statistic will
take a value at least as extreme as that actually observed.

c. the probability that the null hypothesis is true.

d. the probability that the null hypothesis is false.

e. the probability, assuming the null hypothesis is true, that the test statistic will take
a value at least as extreme as that actually observed.

Lewis earned 85 on his biology midterm and 81 on his history midterm. However,
in the biology class the mean score was 79 with standard deviation 5. In the history
class the mean score was 76 with standard deviation 3. Lewis converted each score
to standard (normal) units for comparison and then subtracted the smaller
standardized score from the larger. What answer did he get?

a.4 b. 1 c 0102 d 047 e O

The Snack Pack of potato chips is advertised to weigh 3.5 ounces. The weights are
normally distributed with mean 3.5 oz and standard deviation 0.2 oz. For a snack
pack selected at random find the probability that it weighs less than 3.0 oz.

a. 0.5 b. 4987 c. .0062 d. 4938 e. .1915

The Twister Roller Coaster always has a long line of thrill seekers waiting to take a
ride on it. A random sample of 60 riders waited in line a mean time of 42 minutes
with a standard deviation of 12 minutes. Using a crifical value from the normal
distribution, find a 90% confidence interval for the population mean waiting time in
the Twister line.

a. (40.4543.55)  b. (39.45,44.55)  c. (40.02,43.98)  d. (38.96,45.04)

e. (41.67,42.33)



19.

21.

22,

The weights of hybrid grapefiuit follow a normal distribution. A random sample of
12 new hybrid grapefruit had a mean weight of 1.7 pounds with a standard
deviation of 0.24 pounds. Using a critical value from the ¢-distribution, find a 95%
confidence interval for the mean weight of the population of the new hybrid
grapefruit.

a. (1.6560,1.7440)  b. (1.1718,2.2282)  c. (1.5475, 1.8525)

d. (1.4490,1.9510) e. (1.5756,1.8244)

20. In order to guage the opinion of the American public about Janet Reno’s job

performance, a poll is commissioned. A random sample of Americans are asked,
“Do you think that Janet Reno is doing a good job?” The margin of error is found
to be * 4 percentage points with a 95 percent level of confidence. Which of the
following statements most accurately describes the meaning of the margin of error
and the level of confidence?

a. I 95 people are questioned, we would expect all but 4 of them to show a
positive opinion of Janet Reno.

b. Between 91% and 99% of the population thinks that Janet Reno is doing a
good job.

c. If 1000 samples are taken, we would expect no more than 50 of them to
differ from the true population proportion by more than 4 percentage
points.

d. If 100 samples were taken, we would expect all but 4 of them to show a
positive opinion of Janet Reno.

e. If 100 samples are taken, we would expect no more than 4 of them to
differ from the true population proportion by more than 5 percentage
points.

If Z is the standard normal random variable, then the variance of 3Z + 5 is

a5 b3 ¢1 d9 e 25

A sample of 64 data were taken from a population with mean 176 with standard
deviation 16. What are the mean and standard deviation of the sample mean x ?

a. 176,16 b. 22,16 ¢ 176,2 d. 22,2 e 176,4



23.

24.

25.

26.

27.

28,

A poll of 200 voters was taken about an upcoming election between Smith and
Jones. The gender of the voter was noted. The results were tabulated in the
following table. A voter is chosen at random. What is the probability that the voter
will either vote for Smith or is a woman?

Smith Jones
Men 75 30
Wotmnen 55 40

a. 0275 b. 0.650 ¢ 0.350 d. 0475 e 0.850

A basketball player usually hits 63% of his free throws. He shoots six times. What
is the probability that he misses at least one of the six shots?

a. 0.0367 b. 0.9974 ¢ 0.00256 d. 09375 e 0.0625

It is reported that 74% of adult Americans favor government regulation of firearms.
A random sample of 250 adult Americans is chosen. Let » be the number of people
in the sample who favor this control. Calculate the mean and standard deviation for

r.

a. 185,9.250 b. 185,6.935 «¢. 65,6935 d. 185,481 e 65,9.250

Of the senior class, 18% are athletes and student lcaders and 48% are athletes. What
proportion of the athletes are student leaders?

a. 0.24 b, 0375 ¢ 0425 d. 0535 e 0.16

If X is a random variable whose mean is 83 and standard deviation is 6, then what is
the mean of the random variable 5X - 127

a. 403 b. 30 c. 168 d. 180 e 888
On a standardized test in Beth’s school, 17 out of 142 students scored higher than

Beth. What was Beth’s percentile ranking among the students in her school who
took the test?

a. 12 b, 11 ¢ 20 d. 86 e 88



29.

30.

31.

32.

Assume the probability that Team A will win the National League pennant is 0.32,
and that Team B will win it is 0.26. Also, the probability that the National League
team will win the World Series is 0.34, 0.49, or (.41, depending on whether Team
A, Team B, or another team wins the National League pennant. What is the
probability that a National League team will win the World Series?

a. 0.58 b. 0.83 ¢ 045 d. 019 e 041

The Iifetimes of a sample of fluorescent light tubes fit a binomial distribution. The
probability that any one tube will last 5000 hours is 0.80. Given a sample size of
10, what is the probability that ar least 9 out of 10 such tubes will last at least 5000
hours?

a. 0268 b. 0.80 ¢ 0376 d. 0.624 e 0.20

Assume the lifetimes of a sample of 10 fluorescent light tubes fit a binomial
distribution. What is the probability that at most 8 of the light tubes will last 5000
hours, given the probability that any one tube will last at least 5000 hours is 0.807

a. 0268 b. 0.80 ¢ 0376 d. 0.624 e 020

A class of 14 students are considered to represent a subset of a normal distribution,
Rather than computing grades in the familiar method of 90-100 = A, 80-89 = B, and
so forth, the instructor chooses to assign points to each problem and compute the
grades statistically. The instructor uses a method that makes the mean score a
middle C, and the range of C grades is from half a standard deviation less than the
mean to half a standard deviation above the mean. The B range is from half a
standard deviation above the mean to one and a half standard deviations above the
mean. Every score above one and a half standard deviations above the mean is an
A. D and F are computed in the same scheme below the mean. The following 14

scores are given:
57 34 53 47 71 51 33 61 44 49 53 38 42 34
What is the grade assigned to a score of 577

a A bB ¢C dD e F



33.

34,

35.

36.

37.

38.

The calorie content of Speedy Supper Chunky Beef dinners is normally distributed
with mean p = 580 calories and standard deviation o = 35 calories. If youhad a
random sample of 10 Speedy Supper Chunky Beef dinners, what is the probability

that the mean calorie count x is 600 or less?

a. .9649 b. 7157 «¢. 2157 d. 4649 ec. 2843

The life of a Corn Delight popcom popper is normally distributed with mean 20
months and standard deviation 2 months. The manufacturer will replace a Comn
Delight popper if it breaks down within the guarantee period. How long should the
guarantee period be if the manufacturer does not want to replace more than 3% of
the poppers? Round your answer to the nearest month.

2. 13months b. 14 months c¢. 15months d. 16 months e. 17 months

A poll was taken of families in Metropolis with the result that, of 200 families
asked, 140 owned a house. Using a critical value from the normal distribution, find
a 95% confidence interval for the proportion of families in Metropolis that own a

house.

a. (0.636,0.764) b, (0.678,0.732) ¢. (0.625,0.775)  d. (0.605,0.795)
e. (0.695, 0.705)

Suppose that you draw two cards from a standard 52-card deck without replacing
the first card. Find the probability that they will both be the same color, either red

or black.

a. 0.2451 b. 0.4902 ¢ 0.5000 d. 0.1225 e 0.3745

Three people are in a room. What is the probability, to the nearest hundredth, that
the birth date of af least two of them will fall on the same day of the month (not
necessarily the same month or same year)? Assume for simplicity that all months
have 30 days.

a. 0.05 b. 007 ¢ 010 d. 014 e 017
Suppose X and Y are independent normal random variables with means 30 and 50,

respectively, and standard deviations of 6 and 4, respectively. What are the mean
and standard deviation of /= 2X+ 5Y?

a. 80,10 b. 80,52 ¢ 310, V544  d 310,32 e 250, /544



39.

40.

A process for manufacturing push rods is under control if the lengths of the rods
have a mean of 3.4 inches. What is the t-value and the conclusion with a .05 level
of significance if a sample of 10 rods has a mean of 3.5 inches and a standard
deviation of 0.07 inches? “In” means “In Control” and “Out” means “Out of

Control”.

a. 452,In b. 4.52,0ut ¢ 428 In d 428 0ut e 1.195In

For any given sample of data from a normal distribution, what is the value of
¥{a;i~ @), where the summation is from i = 1 to » and » is the sample size.?

a. 0 b. sumofallthedata ¢. »n d. a e. cannol be determined
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Notation:
P(A4) represents the probability of the event 4

z always represents a quantity having a standard normal (i.e., Gaussian) distribution

Some possibly useful formulas:

p(-p)

pxz*, |[— =

Only two statistical tables are needed and provided for this contest exam: the “standard normal”
table of probabilities and the -table of critical values. The form of the standard normal table

provided has probabilities of the form P(0 < z < ¢) where ¢ is a constant ranging from 0 to
3.49. Each problem on this contest exam has an ordinary solution not requiring any other
statistical tables.



STANDARD NORMAL PROBABILITY DISTRIBUTION
Tabulated values are P(0 < z < ¢). rounded to four places.
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CRITICAL VALUES OF ~STUDENT'S T DISTRIBUTION

Critical values 1), satisfy p = P(t > t,,).
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