General Education Statistics
Class Notes
Applications of the Normal Distribution (Section 7.2)

What is the probability
that an adult male is at
least six feet tall?

In the last section, we explored this curve called the normal density function. Here, we see many
examples of it in use. We may have to use the complement rule or other reasoning to answer
certain questions.
Now, the normal curve always has a nice bell-like shape. However, its exact dimensions are
determined by the mean and standard deviation of the distribution. What that means is that we
would need some fancy math to find the areas under these curves.
Instead of doing that, we will look up these areas on tables (or use technology). We cannot have
a table for each and every possible mean and standard deviation. So we reduce our normal
distribution to the standard normal distribution, for which we do have a table. This is the process
of finding a z-score as we have done before.
Definition: Standardizing a Normal Random Variable: Suppose that the random variable X
is normally distributed with mean μ and standard deviation σ. Then the random variable
X −μ
Z=
is normally distributed with a mean μ = 0 and standard deviation σ = 1. The

σ

random variable Z is said to have the standard normal distribution.
Table V in the book (page A-11) gives us the area
under this curve for various z-scores. Also, it
exists on the fold-out flap at the back of the book.
Worksheet: Normal distribution:
This worksheet, started in section 7.1, will guide us through finding areas under the curve using
the table. It also has a few practice problems.
expl 1a: A pediatrician obtains the heights of her three-year-old patients. The heights are
normally distributed with a mean of 38.72 inches and a standard deviation of 3.17 inches. We
will find the proportion of her patients that are less than 32 inches tall.
Draw a normal curve with the mean of 38.72 and the observation 32 marked. Shade the area we
are interested in.
Step 1: Draw a normal
curve so we see what
area we want.
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Here is a picture of part of the Table V. We will use it to find the area we are after. But we need
to convert our observation into a z-score first.

expl 1b: Use the formula z =

x−μ

σ

to find the z-score for this observation of 32. We take our

z-score, rounded to two decimal places, and look it up in the table. We find the ones and tenths
digits along the first column marked “z”. Then follow along that row to find the hundredths place
(labeled at top) of our z-score. The number in the correct row and column of the table is the area
we are after. Circle it above in the table. Write it down here in sentence form.
Step 2: Convert this
“observation” of 32
into a z-score.
Step 3: Look
the z-score up
in the table.
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expl 2: Consider the same pediatrician and her patients. Recall the heights of her three-year-old
patients are normally distributed with a mean of 38.72 inches and a standard deviation of 3.17
inches. Find the probability that a randomly selected patient is between 36 and 40 inches tall.
Follow the steps below.
a.) Draw a normal curve with the given mean and observations marked. Shade the area we need.

b.) Find the z-scores for both observations of 36 and 40.

c.) How do you find the area we need by only using the table? A complete table is provided at
the end of these notes. Write a sentence with your final answer.
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Using the Calculator or StatCrunch:
This is a repeat of example 2. We will do it this time with technology.
expl 3: Consider the same pediatrician and her patients. Recall the heights of her three-year-old
patients are normally distributed with a mean of 38.72 inches and a standard deviation of 3.17
inches. Find the probability that a randomly selected patient is between 36 and 40 inches tall.

Follow these steps to do this problem on the TI calculators:
Press 2nd VARS to access the DISTR menu. Select normalcdf( and select it to put it on the
home screen.
You’ll need to enter the values for the lowerbound, upperbound, μ, and σ, following each
with a comma (directly above the 7 button). End the expression with a parenthesis and press
ENTER. Newer calculators may have a slightly different interface.
Did the calculator match the value you got by using the table on the previous page?

Follow these steps to do this problem on StatCrunch:
Select Stat > Calculators > Normal. Enter the mean and standard deviation. It also has a spot to
form the probability you want to find. Play around with the tabs Standard and Between to see
what they do. You can change the inequality symbols as needed.
Did StatCrunch match the value you got by using the table on the previous page?
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expl 4: Consider the same pediatrician and her patients. Recall the heights of her three-year-old
patients are normally distributed with a mean of 38.72 inches and a standard deviation of 3.17
inches. Find the height of a patient at the 30th percentile. Follow these steps.
a.) Draw a normal curve and shade the area in which we are interested.

What does 30th
percentile mean?
Here, we are given an
area and are asked to
find the observation
that corresponds to it.

b.) Look in the body of the Table V to find an area as close to .3000 as we can get. Write down
the z-score to which it corresponds. (If there are two equally close z-scores, we average them.)

c.) Use the formula z =

x−μ

σ

to convert this z-score into a value of x. Answer in sentence

form.

expl 5: The mean time for service at a certain oil change shop is 16 minutes with a standard
deviation of 2.3 minutes. Between which two times will the middle 96% of the visits fall? Draw
a normal curve with the appropriate area shaded. Round to one decimal place and write a
sentence.
Split 100% – 96%
or 4% between the
tails of the curve.
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Using the Calculator or StatCrunch:
This is a repeat of example 4. We will do it this time with technology.
expl 6: Consider the same pediatrician and her patients. Recall the heights of her three-year-old
patients are normally distributed with a mean of 38.72 inches and a standard deviation of 3.17
inches. Find the height of a patient at the 30th percentile.

Follow these steps to do this problem on the TI calculators:
Press 2nd VARS to access the DISTR menu. Select invNorm( and select it to put it on the home
screen.
You’ll need to enter the values for the area left (in decimal form), μ, and σ, following each
with a comma (directly above the 7 button). End the expression with a parenthesis and press
ENTER. Newer calculators may have a slightly different interface.
Did the calculator match the value you got by using the table on the previous page?

Follow these steps to do this problem on StatCrunch:
Select Stat > Calculators > Normal. Enter the mean and standard deviation. Enter the area we
want (in decimal form as .3) in the space after the equal sign. Play around with the tabs
Standard and Between to see what they do. You can change the inequality symbols as needed.
Press Compute! and it should give you the correct x-value.
Did StatCrunch match the value you got by using the table on the previous page?

Can you do example 5 using StatCrunch? You betcha! Try it out now.
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expl 7: Men’s heights are normally distributed with a mean of 70 inches and a standard deviation
of 4 inches. Find the probability that a randomly selected man is more than six feet tall. Follow
these steps.
a.) Draw a normal curve with the mean and 72 inches (six feet) marked. Shade the area we need.
Be careful. How is
this different than
what we have done?

b.) Calculate a z-score and look it up in the table (or use a calculator) to find the area we want.
If you use the calculator’s
normalcdf(, enter E99 as the
upper bound. Use EE, the
second function of the comma.

Worksheet: Normal distribution practice 3:
This worksheet will practice many normal distribution applications.

Definition: The notation zα (pronounced “z sub alpha”) is the z-score such that the area under
the standard normal curve to the right of zα is α.
Draw yourself a picture of this situation.

expl 8: Considering this definition, use this new notation to denote our result in the last example.

expl 9: Use Table V to find z0.90 .
Think about what the
0.90 means. What
should we look up on
the table?
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