
15 The Standard Normal Distribution; Finding Areas Under Normal Curves
The standard normal distribution is the normal distribution with µ = 0 and σ = 1. A random variable with the standard
normal distribution is called Z. The values of Z are denoted z, and the random variable is sometimes given this name as
well. Thus, we may write P(Z < 0)or P(z < 0) to mean “the probability that a randomly chosen value is less than 0.”
Sometimes, in fact, the standard normal is called the zzz-distribution.

Finding areas under the standard normal curve

We’ll need to compute areas under the curve and over several kinds of intervals.

Obviously we can’t put −∞ or ∞ in the calculator, so we’ll just use a really big number instead. Whenever we need −∞,
we’ll use −1099, and whenever we need +∞, we’ll use 1099. You can enter 1099 in the usual way or use the TI’s special
“Enter Exponent” (EE) key to enter it in scientific notation. The EE key is above the comma, so the sequence to enter
1099 is: 1 0 2ND , 9 9.

We find areas under normal curves with the TI’s normalcdf function, which is located in the Distributions menu. To
get to the function, press 2ND VARS, then arrow down to normalcdf and press Enter.
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Find P(1 < Z < 2).E.g.

First, draw a picture!

To find the area over the interval (1,2), we use normalcdf(1,2). (We say that we are “calling” normalcdf with
the “arguments” 1 and 2.) We get

P(1 < Z < 2) = normalcdf(1,2) ≈ 0.1359

Note that when using normalcdf, the first argument is the left-hand endpoint of the interval and the second is the right-
hand endpoint.

Find P(Z > 1.48).E.g.

Don’t skip the picture!

To find the area over the interval (1.48,∞), we use normalcdf(1.48,1099):

P(Z > 1.48) = normalcdf(1.48,1099) ≈ 0.06944
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E.g. Find P(Z < 1.48).

The picture:

The computation:

P(Z < 1.48) = normalcdf(-1099,1.48) ≈ 0.93056

Finding areas under any normal curve

If X is a normally distributed random variable with mean µ and standard deviation σ, then the area under the pdf of X
and over the interval (a,b) is

normalcdf(a,b,µ,σ)

Endpoints −∞ or ∞ are handled just as for the standard normal case.

E.g. Suppose that X is normally distributed with mean 12 and standard deviation 0.3, and that an x-value is
chosen at random. Then

(a) P(X ≤ 12) = normalcdf(-1EE99,12,12,0.3) = 0.5 (of course)

(b) P(X < 12.2) = normalcdf(-1EE99,12.2,12,0.3)≈ 0.7475

(c) P(11.9 < X < 12.1) = normalcdf(11.9,12.1,12,0.3)≈ 0.2611

E.g. John has measured the actual amount of soda in many 12-oz bottles and found that it is normally dis-
tributed with mean µ = 12 oz and std dev σ = 0.3 oz.

If a bottle is chosen at random, then

(a) P(it contains no more than 12 oz) = normalcdf(-1EE99,12,12,0.3) = 0.5

(b) P(it contains less than 12.2 oz) = normalcdf(-1EE99,12.2,12,0.3)≈ 0.7475

(c) P(it contains between 11.9 and 12.1 oz) = normalcdf(11.9,12.1,12,0.3)≈ 0.2611
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