
Probability Distribution Function
Finding the probability

Practice Problems

6 — Normal Distribution

6.1 Probability Distribution Function

Definition 6.1 — Probability Distribution Function. The probability distribution function
is a normal curve with an area of 1 beneath it, to represent the cumulative frequency of values.

Figure 6.1: The area beneath the curve is 1
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6.1.1 Finding the probability
We can use the PDF to find the probability of specific measurements occurring. The following
examples illustrate how to find the area below, above, and between particular observations.

⌅ Example 6.1 The average height of students at a private university is 1.85 meters with a
standard deviation of 0.15 meters. What percentage of students are shorter or as tall as Margie
who stands at 2.00 meters.

To solve this problem the first thing we need to find is our z-score:

z =
x�µ

s
=

2.05�1.85
0.15

= 1.3̄

Now we need to use the z-score table to find the proportion below a z-score of 1.33.

R The z-table only shows the proportion below. In this instance we are trying to find the
orange area.

Figure 6.2: 85% is the shaded area

To use the z-table we start in the left most column and find the first two digits of our z-score
(in this case 1.3) then we find the third digit along the top of the table. Where this row and
column intersect is our proportion below that z-score.

⌅

⌅ Example 6.2 Margie also wants to know what percent of students are taller than her. Since
the area under the normal curve is 1 we can find that proportion:

1�0.9082 = 0.0918 = 9.18%

⌅

⌅ Example 6.3 Anne only measures 1.87 meters. What proportion of classmates are between
Anne and Margies heights.

We already know that 90.82% of students are shorter that Margie. So lets first find the percent
of students that are shorter than Anne.
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Figure 6.3: using the z-table for 1.33
This means that Margie is taller than 90.82% of her classmates.

1.87�1.85
0.15

= 0.13̄

If we use the z-table we see that this z-score corresponds with a proportion of 0.5517 or
55.17%. So to get the proportion in between the two we subtract the two proportions from each
other. That is the proportion of people who’s height’s are between Anne and Margies height is
90.82�55.17 = 35.65%.

⌅

6.2 Practice Problems
Problem 6.1 In 2007-2008 the average height of a professional basketball player was 2.00
meters with a standard deviation of 0.02 meters. Harrison Barnes is a basketball player who
measures 2.03 meters. What percent of players are taller than Barnes?

Problem 6.2 Chris Paul is 1.83 meters tall. What proportion of Basketball players are between
Paul and Barne’s heights?

Problem 6.3 92% of candidates scored as good or worse on a test than Steve. If the average
score was a 55 with a standard deviation of 6 points what was Steve’s score?


