7.3 Areas Under Any Normal Curve with work

7.3 Areas Under Any Normal Curve

Essential Question:

« How do | determine the probability of something occurring given data
with different units?

Focus Points:

« Compute the probability of "standardized events."

e Find a z-score from a given normal probability
(inverse normal).

« Use the inverse normal to solve guarantee
problems.
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HOW TO WORK WITH NORMAL DISTRIBUTIONS

To find areas and probabilities for a random variable x
that follows a normal distribution with mean y and
standard deviation o, convert x values to z values
using the formula

Then use Table 3 of the Appendix page A8 to find
corresponding areas and probabilities.
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Example 1:

Let x have a normal distribution with gy =10 and o = 2. Find the
probability that an x value selected at random from this distribution is
between 11 and 14. In symbols, find P(11<x<14). =

1. Graph your curve to get a visual
2. Find two z-scores (
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3. Subtract the smaller from the bigger value
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Guarantee Period = Inverse Normal
Finding x or z given a probability = working backwards

REAL-WORLD: A company needs to guarantee the
products will last as long as the duration of the guarantee
p e ri O d " Standard Normal Probabilities

work from inside the table out | ==
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Magic Video Games, Inc., sells an expensive video game package.
Because the package is so expensive, the company wants to advertise
an impressive guarantee for the life expectancy of its computer control
system. The guarantee policy will refund the full purchase price if the
computer fails during the guarantee period. The research department
has done tests that show that the mean life for the computer is 30
months, with standard deviation of 4 months. The computer life is
normally distributed. How long can the guarantee period be if
management does not want to refund the purchase price on more than
7% of the Magic Video packages?
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Inverse Normal on the Calculator
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Find the z value such that éO% of the area under the
standard normal curve lies between -z and z.

1. draw a sketch.
2. pick the formula to use to find the probability.

3. locate that probability inside the table on A8 ﬁ = . ‘1
4. determine the corresponding z-score(s) l - j , _
b{_"W{QV\ 4 2} — _/_,___ - 2 < . 05
.‘_. l "A - Z 2—
LI i —
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qo between 0.0495 and 0.0505 so

=-1.65and -1.64 so...z = -1.645
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@-Iistogram: Make a histogram. For a narmal distribution, the histogram
ould be : h‘f ’ h

utliers: For a normal distribution, there should not be more than
outlier. One way to check for outliers is to use a box-and-whisker plot. or
create a box plot. Recall that outliers are those data values that

S

3. Skewness Normal dlstrlbw
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Example 4.
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Consider the following data, which are rounded to the nearest integer.
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1.0.50 25.2)0.8413  b)0.8413
3. Negative. 27.a)0.0099 b)0.0174
5.0.5328 29. a) 0.1292; replace 13%
7.0.2286

9.0.1593

11.0.0016

13.0.7486

15.-1.555

17.0.13

19. 1.41

21.-0.92

23.+£2.33

HW: pg. 321: 1 - 29 (o)

c) 0.6826
c) 0.9727

d) 0.0139

b) 34.76; guarantee for 35 months
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