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Notation

We denote by N(µ, σ) the normal distribution with mean µ and
standard deviation σ.

The number of heads out of 10,000 tosses is N(5000,50).
The number of sixes out of 720 rolls is N(120,10).
The IQ scores are N(100,15).

Robb T. Koether (Hampden-Sydney College)Finding Normal ProportionsSections 3.6, 3.7, 3.8 Fri, Jan 29, 2016 3 / 26



Notation

We denote by N(µ, σ) the normal distribution with mean µ and
standard deviation σ.
The number of heads out of 10,000 tosses is N(5000,50).

The number of sixes out of 720 rolls is N(120,10).
The IQ scores are N(100,15).

Robb T. Koether (Hampden-Sydney College)Finding Normal ProportionsSections 3.6, 3.7, 3.8 Fri, Jan 29, 2016 3 / 26



Notation

We denote by N(µ, σ) the normal distribution with mean µ and
standard deviation σ.
The number of heads out of 10,000 tosses is N(5000,50).
The number of sixes out of 720 rolls is N(120,10).

The IQ scores are N(100,15).

Robb T. Koether (Hampden-Sydney College)Finding Normal ProportionsSections 3.6, 3.7, 3.8 Fri, Jan 29, 2016 3 / 26



Notation

We denote by N(µ, σ) the normal distribution with mean µ and
standard deviation σ.
The number of heads out of 10,000 tosses is N(5000,50).
The number of sixes out of 720 rolls is N(120,10).
The IQ scores are N(100,15).

Robb T. Koether (Hampden-Sydney College)Finding Normal ProportionsSections 3.6, 3.7, 3.8 Fri, Jan 29, 2016 3 / 26



Outline

1 The Standard Normal Distribution

2 Cumulative Proportions

3 Using the Standard Normal Table

4 Using the TI-83

5 Finding a Value from a Proportion

6 Assignment

Robb T. Koether (Hampden-Sydney College)Finding Normal ProportionsSections 3.6, 3.7, 3.8 Fri, Jan 29, 2016 4 / 26



The Standard Normal Distribution

Definition (The Standard Normal Distribution)
The standard normal distribution is the normal distribution with µ = 0
and σ = 1.

Sketch the standard normal density curve.

Robb T. Koether (Hampden-Sydney College)Finding Normal ProportionsSections 3.6, 3.7, 3.8 Fri, Jan 29, 2016 5 / 26



The Standard Normal Distribution

The Standard Normal Distribution
If x is a variable with a normal distribution that has mean µ and
standard deviation σ, then the variable z, defined by

z =
x − µ
σ

has the standard normal distribution.
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Cumulative Proportions

Definition (Cumulative Proportion)
The cumulative proportion of a value x in a distribution is the
proportion of the distribution that is less than or equal to x .

The proportion is the same as the area under the curve (because
the total area is 1).
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Using the Standard Normal Table

The Standard Normal Table is a table of cumulative normal
proportions.
It is found on pages 698 and 699.
The values in the left margin are the first two significant digits of x .
The values across the top are the third significant digit of x .
The entry in that row and column is the cumulative proportion of x
(the area to the left of x).
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Using the Standard Normal Table
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Using the Standard Normal Table
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Using the Normal Table

Example (Coin Tossing)
If we toss a coin 10,000 times and do that repeatedly, what
fraction of the time will we get fewer than 5,100 heads?
What fraction of the time will we get more than 4,950 heads?
What fraction of the time will we get between 4,900 and 5,050
heads?
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Using the Normal Table

Example (Coin Tossing)
If we toss a coin 10,000 times and do that repeatedly, what
fraction of the time will we get fewer than 5,100 heads?

We know (were told) that µ = 5000 and that σ = 50.
Find the z-score of 5100:

z-score =
5100− 5000

50

=
100
50

= 2.00.

The table entry for 2.00 is 0.9772.
We expect to get fewer than 5,100 heads about 97.72% of the
time.
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Using the Normal Table

Example (Coin Tossing)
If we toss a coin 10,000 times and do that repeatedly, what
fraction of the time will we get more than 4,950 heads?

Find the z-score of 4950:

z-score =
4950− 5000

50

=
−50
50

= −1.00.

The table entry for −1.00 is 0.1587.
We expect to get fewer than 4,950 heads about 15.87% of the
time.
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Using the Normal Table

Example (Coin Tossing)
If we toss a coin 10,000 times and do that repeatedly, what
fraction of the time will we get between 4,900 and 5,050 heads?

Find the z-scores of 4900 and 5050:

z-score of 4000 =
4900− 5000

50
= −2.00

z-score of 5500 =
5050− 5000

50
= 1.00.

The table entry for −2.00 is 0.0228 and the table entry for 1.00 is
0.8413.
The difference is 0.8413− 0.0228 = 0.8185.
We expect to get between 4,900 and 5,050 heads about 81.85%
of the time.
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TI-83 - Standard Normal Areas

TI-83 Standard Normal Areas
Press 2nd DISTR.
Select normalcdf (Item #2).
Enter the lower and upper bounds of the interval.

If the interval is infinite to the left, enter −E99 as the lower bound.
If the interval is infinite to the right, enter E99 as the upper bound.

Press ENTER. The area appears in the display.
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Other Normal Curves

If we are working with a different normal distribution, say
N(5000,50), then how can we find areas under the curve?
Use the same procedure as before, except enter the mean and
standard deviation as the 3rd and 4th parameters of the
normalcdf function.
For example, the area between 4900 and 5050 is given by
normalcdf(4900,5050,5000,50).
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Finding a Value from a Proportion

Very often we know the proportion and we must find the value of x
that gives that proportion.
Typically, the proportion is in the upper tail or the lower tail.
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Lower Tail

If the proportion is in the lower tail, then we simply use the table
“backwards.”

Find the proportion in the body of the table.
Read across to the row heading and up to the column heading to
get the value of x .

If the proportion is in the upper tail, then
First subtract it from 1 to get the area of the lower part.
Then proceed exactly as for a lower tail.
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Example

Example (Bottom 20%)
In the distribution N(5000,50), what value marks the 20th
percentile (the lower 20%)?
What value marks the top 10%?
Where are the first and third quartiles?
What two values mark the middle 10%?
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TI-83 - Standard Normal Percentiles

TI-83 Standard Normal Percentiles
Press 2nd DISTR.
Select invnorm (Item #3).
Enter the lower area, as a decimal.
If the distribution is not standard normal, then also enter

The mean
The standard deviation

Press ENTER. The percentile appears in the display.
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Assignment

Assignment
Read Sections 3.6 - 3.8.
Apply Your Knowledge: 8, 10, 11, 12.
Exercises: 28, 30, 31, 34, 35, 37, 40, 43.
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