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724  *  CHAPTER 11 Inferential Statistics

4. Suppose a data set is represented by a normal distri-
bution with a mean of 125 and a standard deviation
of 7.

a. What data value is 2 standard deviations above
the mean?

b. What data value is 3 standard deviations below
the mean?

¢. What data value is 1.5 standard deviations below
the mean?

d. What data value is 2.5 standard deviations above
the mean?

e. What data value is $ of a standard deviation be-
low the mean?

5. Approximately 20% of the data in a standard nor-
mal distribution are between —j and §, or within §
of a standard deviation of the mean. Suppose the
measurements on a population are normally distrib-
uted with mean 84 and standard deviation 8.

a. What data value is ; of a standard deviation
above the mean?

b. What data value is ; of a standard deviation
below the mean?

¢. What percentage of the measurements in the
population lie between §2 and 867

6. Approximately 50% of the data in a standard
normal distribution are between —# and %, or within
2 of a standard deviation of the mean. Suppose the
measurements on a population are normally distrib-
uted with mean 145 and standard deviation 12.

a. What data value is § of a standard deviation
above the mean?

b. What data value is § of a standard deviation be-
low the mean?

¢. What percentage of the measurements of the
population lie between 137 and 1537

7. Suppose that turkeys from a certain ranch have
weights that are normally distributed with a mean of
12 pounds and a standard deviation of 2.5 pounds.
Use the 68-95-99.7 rule.

a. What percentage of turkeys have weights
between 9.5 pounds and 14.5 pounds?

b. What percentage of turkeys have weights
between 4.5 pounds and 19.5 pounds?

¢, What percentage of turkeys have weights
between 7 pounds and 12 pounds?

8. Suppose that heights of a certain type of tree are
normally distributed with a mean of 154 feet and a
standard deviation of 8.2 feet. Use the 68-95-99.7
rule.

a. What percentage of trees have heights between
129.4 feet and 178.6 feet?

b. What percentage of trees have heights between
145.8 feet and 162.2 feet?

¢. What percentage of trees have heights between
154 feet and 170.4 feet?

9. A certain population has measurements that are nor-
mally distributed with a mean of . and a standard
deviation of o. Use the 68-95-99.7 rule.

a. Find the percentage of measurements that are
between p. — o and p + 2o,

b. Find the percentage of measurements that are
between . — 3o and p + o.

¢. Find the percentage of measurements that are not
between w — o and u + o.

10. A certain population has measurements that are nor-
mally distributed with a mean of p and a standard

deviation of ¢. Use the 68-95~99.7 rule.

a. Find the percentage of measurements that are
between . — 2o and p + 20.

b. Find the percentage of measurements that are
between . — 3¢ and . + 2o,

¢. Find the percentage of measurements that are not
between L — 3o and . + o.

11, Consider the following normal distribution.

7 11 15 19 23

a. What is the mean of the population? How do you
know? )

b. What is the standard deviation of the population?
How do you know?

¢. What percentage of the measurements are
between 11 and 237

d. What percentage of the measurements are
between 7 and 19?7

e. What percentage of the measurements are not
between 7 and 23?
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CHAPTER 11 Inferential Statistics

25. Suppose that a certain breed of dog has a mean
weight of 11 pounds with a standard deviation
of 3.5 pounds. Also, suppose that the weights of
this breed of dog are approximately normally
distributed. '

. What percentage of dogs will weigh between
5.75 and 16.25 pounds?

. What percentage of dogs will weigh between
11 and 18 pounds?

. What percentage of dogs will weigh more than
15.55?

. What percentage of dogs will weigh less than
1.2 pounds?

. Suppose that a certain insect has a mean lifespan
of 5.6 days with a standard deviation of 1.2 days.
Assume the lifespan of this insect is approx1mately
normally distributed.

. Calculate the percentage of insects with a life-
span between 3.2 and 8 days.

. Calculate the percentage of insects with a life-
span between 2.6 and 8.6 days.

. What percentage of insects will live longer than
3.32 days?

. What percentage of insects will live less than
6.56 days?

Problems 27 through 32

The SAT is a standardized, 3-hour test designed to mea-
sure verbal and mathematical abilities of college-bound
seniors. Many colleges and universities use the scores
from the SAT as part of their admissions processes be-
cause the result of the test is one predictor of how well
incoming students may do in college. Until 2003, stu-
dents could earn at most 1600 points on the SAT: 800
for the verbal section and 800 for the math section. The
scores for the SAT are normally distributed. In the year
2003, a total of 1,406,324 high school students took the
SAT. (Source: www.collegebeard.com.)

27. For the 2003 SAT scores in the math section only,

the mean was 507 and the standard deviation was
111. .

a. What percentage of students had a math score
between 300 and 500 points? Round your z-
scores to the nearest tenth.

. What percentage of students had a math score
less than 200 points? Round your z-score to the
nearest tenth.

. Approximately how many students had a math
score of at least 4007 Round your z-score to the
nearest tenth.

28. For the 2003 SAT scores in the verbal section only, the
mean was 519 and the standard deviation was 113,

a. What percentage of students had a verbal score
between 300 and 500 points? Round your
z-scores to the nearest tenth.

. What percentage of students had a verbal score
less than 200 ppints? Round your z-score to the
nearest tenth. :

. Approximately how many students had a verbal
score of at least 4007 Round your z-score to the
nearest tenth.

. Boston College considers a variety of factors when
deciding which students to admit. In 2003, a student
was considered “competitive” in the application
process if he or she had both a math SAT score and a
verbal SAT score in the mid to high 600s. Refer to
problems 27 and 28 for mean and standard deviation
information. Round your z-score to the nearest tenth.
a. What percentage of students had a math score of

at least 6507

b. What percentage of students had a verbal score
of at least 6507

. Harvard University considers a variety of factors,
including SAT scores, when deciding which stu-
dents to admit to the freshman class. Harvard does
not have any cutoff SAT scores, but' they consider a
student “competitive” in the application process if
he or she had math scores as well ds verbal score
in the 700s. Refer to problems 27 and 28 for mean
and standard deviation information. Round your
z-scores to the nearest tenth.

a. What percentage of studenis had a math SAT
score of at least 7007

b. What percentage of students had a verbal SAT
score of at least 7007

. Of the students whose parents did not earn a high-
school diploma, the mean verbal score on the 2003
SAT was 413 with a standard deviation of 100, and
the mean math score on the 2003 SAT was 443 with
a standard deviation of 114,

a. What percentage of these students had a verbal
score between 500 and 6007 Round your z-scores
to the nearest tenth.

. What percentage of these students had a math
score between 500 and 6007 Round your z-scores
to the nearest tenth.

. What percentage of these students had a verbal
score less than 300 points? Round your z-score
to the nearest tenth.

. What percentage of these students had a math
score less than 300 points? Round your z-score
to the nearest tenth.
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38.

CHAPTER 11 inferential Statistics

Suppose a snack food manufacturer claims their

boxes of crackers are filled to 2 mean weight of 1.3
pounds with a standard deviation of 0.2 pound. In an

ad campaign, they promise to reimburse customers if

the actual weight of the box of crackers is less than [
pound. If a box of crackers costs $2.50 and there are

1 million boxes sold in a year, what is the expected ’
cost of such a program to the manufacturer?

Graphics calculators can graph normal distributions.
The equation for the normal distribution with mean
W, standard deviation o, and variable x is as follows. %
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. If . = 0 and o = 1, the equation represents the
standard normal curve. Substitute the values
i = 0 and o = | into the equation and simplify.
Graph the equation on your calculator. Think

" about your window settings. What values of x
will make sense? Sketch and label this graph.

. Keep the graph of the standard normal curve on
the screen and graph two more normal curves.
For these, continue to use u = 0, but select dif-
ferent values for o in each equation. You may
have to adjust your window settings to see all
three graphs. Sketch and label the three graphs.
What can you conclude?
Keep the graph of the standard normal curve
from part (a)} on the screen and delete the other
two graphs. Graph two more normal curves: use
o = | and select different values for | in each
equation. You may have to adjust your window
settings. Sketch and Tabel the three graphs. What gz
can you conclude? e

. Keep the graph of the standard normal curve
from part (a) on the screen and delete the other
two graphs. Change both the mean and standard
deviation, predict how the new normal curve
will compare to the standard normal curve, and
graph the new normal curve. Was your prediction
correct?

Fourteen teams were in the 2003-2004 Women’s
National Basketball Association (WNBA). Create a
frequency histogram of heights for all of the players
in the WNBA for the current season and determine

if the distribution is approximately normal. Find the
mean and the standard deviation using the statistical
features of your calculator. Summarize the heights
using the 68-95-99.7 rule. On the Internet go to
http://sports.espn.go.com/wnba/teams, for a list of
women on each team’s roster and their heights.

. Research the history of the normal distribution.

Who is credited with the “discovery” of the normal
distribution? What were some of its earliest applica-
tions? Summarize your findings in a repoit.

. Cereal and potato chip manufacturers want con-

sumers to be happy with their products. They spec-
ify the weight of the contents on the label. However,
packaging processes fill cereal boxes and potato
chip bags imperfectly. If a consumer opened a bag
of potato chips to find only 9 ounces instead of the
stated 13.25 ounces, he or she would not be very
happy. How much variation in weight is there from
bag to bag? Contact, by phone or e-mail, manufac-
turers of two of the packaged products you usually
buy. Ask them for statistical data related to packag-
ing, specifically the mean weight of the contents and
the standard deviation. Then calculate the percent of
packages that would contain less than 90%, less
than 80%, less than 70%, and less than 60% of the
stated weight. How many packages of the product
do you buy in a year? Suppose, for example, that
you buy approximately 40 of the 13.25-ounce pack-
ages in a year. Determine how many bags will likely
contain less than 12 ounces and how much you are
overpaying for the product. Summarize your find-
ings in a table and write a report.

We have seen that we can use tables to determine ar-
eas under the standard normal curve. Many Internet
sites will also calculate percentages related to a nor-
mal distribution. Search the Internet to find a site
that will allow you to input the mean, standard devi-
ation, and endpoints of an interval and that will re-
turn the percentage of values in that interval under
the normal curve. Many sites will also graph the in-
formation for vou. Search the Internet using key-
words “normal distribution probability applets.” Use
the applet to ebtain more exact solutions to prob-
lems 33 through 36. '




