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Definition
Recall: A continuous random variable has an infinite number

of possible values that can be represented by an interval on
the number line.

A continuous probability distribution is the probability
distribution of a continuous random variable. The graph is a

curve where the area indicates the probability.




Normal Distribution

A normal distribution is a continuous probability distribution for a random variable x

The graph of a normal distribution is called a normal curve. It has the following properties.

The mean, median, and mode are all equal

It is bell-shaped and symmetric about the mean

The total area under the curve is 1 (indicates 100%)

RAsymptotes The graph approaches (but does not touch) zero on both ends




. Shape

The mean and standard deviation of a data set change the shape of the normal distribution.

The mean gives you the line of symmetry and the standard deviation gives you the spread (i.e.
how wide or skinny)
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0 1 3 456 7 01 2 3 456 7
Mean: u = 3.5 Mean: u = 3.5 Mean: . = 1.5

Standard deviation: Standard deviation: Standard deviation:
o=1.5b o= 0.7 o= 0.7
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Example

Which curve to the left has the
greater mean?

Which curve has the greater
standard deviation?



Standard Normal Oistribution &

The standard normal distribution has a mean of 0 and standard deviation of 1. The horizontal axis corresponds
to a z-score.

Recall: Cumulative

Z-score Area \
The cumulative area
B L ,U, refers to the area
e — under the curve to the
left of the z-score.
3 2 4 0 1 2 3

You can find this with
a standard normal
table or using your
calculator
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Example:
Interpreting
area under the

curve

The cumulative area (area to the
left) of z =-1.48 is 0.0694.

This means that 6.94% of the data
has a z score of -1.48 or lower. (i.e.
is 1.48 or more standard deviations
below the mean)










Example: Find the cumulative
areas (i.e. area to the left) For:

®

Zz =-8.99







Area Under Graphs

2. The area to the left 4. Subtract to find the area
2. The area to the of z =123 is 0.8907 of the region between the

leftof z =123 is \ two z-scores:
0.8907. i / 0.8907 — 0.2266 = 0.6641.

3. The area to the left
2. The area to the left 3. Subtract to find the area of z =-0.75 is 0.2266.
of z =1.231s 0.8907. to the right of z = 1.23: N
1-0.8907 = 0.1093.

-075 0 123
1. Use the table to find”~
the areas for the z-scores.

1. Use the table to ¢ 123

find the area for the z-scoré.

0

1. Use the table to ya
find the area for the z-score. r e a

Area to the Area to the between
left right two values

(larger area to the left)
minus
(smaller area to the left)

Use the table 1 — (area to the left)

TTRRS
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| Examples

To the right

Find the area under the standard normal
curve to the right of z = 1.06

Between

Find the area under the standard normal
curve betweenz=-1.5and z=1.25




Using your
calculator

2nd VARS

Go to the distribution
menu by hitting 2nd and
then the VARS button

NormalcdFl(

Click 2:normalcdf(

Input Data

Input the lower bound (if
applicable) and upper
bound. Keep the mean at
0 at standard deviation at
1

Enter

Press paste and then
enter again




Using your Calculator
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