7.2 Standard Units & Areas Underthe Standard Normal Distribution with work

7.2 Standard Units and Areas Under the
Standard Normal Distribution

Essential Question:
« How do we compare data and test

hypotheses of different units?

Focus Points:
« Given p and o, convert raw data to z scores.

e Given y and o, convert z scores to raw data.
« Graph the standard normal distribution, and
find areas under the standard normal curve.
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The z value or z score (also know as the
standard score) gives the number of standard
deviations between the original measurement x
and the mean y and the x distribution.
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7.2 Standard Units & Areas Underthe Standard Normal Distribution with work

WHAT DOES A STANDARD SCORE TELL US?

A standard score OR z score of a measurement tells us

the number of standard deviations the measurement is

from the mean.

« A standard score close to zero tells us the measurement
is near the mean of the distribution.

e Apositive standard score tells us the measurement is
above the mean.

« Anegative standard score tells us the measurement is

below the mean.
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Example 1: Happy Joe's Pizza

Happy Joe's Pizza place specifies that the average (mean) amount of cheese on
a large pizza should be 8 oz and the standard deviation only 0.5 oz. An inspector
picks out a large pizza at random in one of the pizza locations and finds that it is
made with 6.9 ounces of cheese. Assume that the amount of cheese on a pizza
follows @Qgrmglgs/trl\bu/tlgg If the amount of cheese is below the mean by more
than 3 standard deviations, the location will be in danger of losing its Happy
Joe's franchise.

How many standard deviations from the mean is 6.9? Is the location in
danger of losing its franchise?
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7.2 Standard Units & Areas Underthe Standard Normal Distribution with work

Working Backwards

Given an x distribution with mean y and standard
deviation o, the raw scores x corresponding to a

Z score is
220
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STANDARD NORMAL DISTRIBUTION

The standard normal distribution is a normal
AV VYAV
distribution with mean =0 ang) st2ndard
deviationggs=g® b~ L
(24 ) -
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7.2 Standard Units & Areas Underthe Standard Normal Distribution with work

we know
e the meanis 0.

When we have the standard normal distribution,

o the standard deviation is 1.

e any normal distribution can be converted to a
standard normal distribution by converting all
the measurements to standard@scores:
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USING THE Z-SCORE TABLE
Table 3 in the Appendix

a) Find the area under the standard normal
curve to the left of z = -1.

O.1587% —|.0D

0.15%7

b) Find the area to the left of z = 1.18.

0.88103 1190

Table of Standard Mormal Probabilities for Megative Z-scores
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7.2 Standard Units & Areas Underthe Standard Normal Distribution with work

c) Find z = -1.00 using this table.

Table of Standard Normal Probabilities for Positive Z-scores

d) Find z = 1.18 using this table.
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HOW TO USE A LEFT-TAIL STYLE STANDARD
NORMAL DISTRIBUTION TABLE

1. For areas to the'left of aspecified z value, use the table
entrydirectly.

2. For areas to theright of a specified z value, look up the
table entry for z and subtract the area from 1. OR use the
symmetry of the normal curve and look up the table entry
for -z.

3. For areas between two z values, z, and z, (where z, >
z,), subtract the table area for z, from the table area for z,.
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7.2 Standard Units & Areas Underthe Standard Normal Distribution with work

For using Table 3, treat any area to the left of
-3.49 as 0 and to the right of 3.49 as 0!!
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Example 2: Using the z-score table

a) Find the area betweenz=1and z=2.70

VA€ -20)- P(z=)
: &? ‘ P(O.ol%

Standard Normal Probabilities

%N ~T0s413)
N 562
2 ond dechnal place iz J

TABLE Il (cont.)
Areas under the decinal
Table entry for z is the area under the stan¢ Standard normal curve z 0.00 001 002 003 004 005 006 007 008 009
to the left of z.

X 00 | 05000 0.5040 05080 05120 05160 05199 05239 05279 05319 0.5359
. 00 .01 .02 03 .04 05 06 .07 04 | 05398 05438 05478 05517 05557 05596 05636 05675 05714 05753
=L . N 02| 05793 05832 05910 05948 05987 06026 0.6064 0.6103 0.6141
-34 0003 .0003 .0003  .0003  .0003  .0003 .0003  .0003 o = 03 | 06179 0.6217 06203 06331 0.6368 06406 06443 06480 0.6517
-33 .0005 .0005 .0005 .0004 .0004 .00D4 .0004  .0004 04 | 06554 0.6591 06664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

-32 0007 .0007 .0006 .0006 .0006 .0006 .0006  .0005
31 0010 0009 000 0009 0008 0008 0008 0008 05 | 06915 0.6950 06985 07019 07054 07088 07123 07157 07190 0.7224
-3.0 .0013 .0013 .0013 0012 .0012 0011 .00i1 .0011 06 | 07257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 07486 0.7517 0.7549
29 0019 0018 0018 0017 .0016 0016 0015 .0015 07 | 07580 07611 07642 07673 07704 07734 07764 07794 07823 0.7852
28 0026 0025 0024 0023 .0023 0022 0021 .0021 08 | 07881 07910 07939 07967 07995 08023 08051 08078 08106 0.8133
27 0035 0034 0033 0032 0031 0030 .0029 .0028 09 | 08159 08186 08212 08238 08264 08289 08315 08340 08365 0.8389
-26 0047 0045 0044 .0043 0041 .0040 .0039 .0038 10 | 08413 0.8438 08461 0.8485 0.8508 08531 0.8554 08577 0.8509 0.8621
-25 0062 .0060 0059  .0057 .00S5 .0054 .0052 .0051 14 | 08643 08665 08686 0.8708 08729 08749 08770 08790 08810 0.8830
-24 0082 .0080 .0078 .0075 0073 .0071 .0069 .0068 12 | 08849 08860 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
-23 0107 0104 0102  .0095 0096  .0094 .00SL .0089 13 | 09032 09049 09066 0.9082 09099 09115 09131 09147 09162 0.9177
-22 0139 0136 0132 0129 0125 0122 0119 .0116 14 | 09192 09207 09222 09236 09251 09265 09279 09292 09306 0.9319

-24 0179 0174 0170 .0166 .0162 .0158 .0154 .0150 .vive  wivo
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7.2 Standard Units & Areas Underthe Standard Normal Distribution with work

b) Find the area to the right of z = 0.94.

TABLE Il (cont.)
Areas under the
standard normal curve

Second decimal place in z

0.00 0.0l 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09

0.0 0.5000 0.5040 0.5080 0.5120 0.5160 0.5199 0.5239 0.5279 05319 0.5359
0.4 0.5398 0.5438 0.5478 0.5517 0.5557 0.5596 0.5636 0.5675 0.5714 0.5753
= [~ 02 0.5793 0.5832 05871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141

0z 03 06179 0.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
04 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0.6879

05 0.6915 0.6950 0.6985 0.7019 07054 07088 07123 07157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.7389 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 07704 07734 0.7764 0.7794 07823 0.7852
0.8 07881 0.7910 0.7939 0.7967 0.7995 0.8023 0.8051 0.8078 0.8106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.82640.8280 0.8315 0.8340 0.8365 0.8389

1 0.8413 0.8438 0.8461 0.8485 0.8508 0.8531 0.8554 08577 0.8599 0.8621

0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8810 0.8830

. 1 0.8849 0.8869 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.
14
I

09032 0.9049 09066 0.9082 09099 0.9115 09131 09147 09162 09177
09192 0.9207 09222 09236 09251 09265 0.9279 09292 09306 0.9319

_ 0326
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HW: pg. 309: 1, 3, 5,9, 11 -49 (0)

1. The # of standard deviations from the mean.
3.0
5.a)-1 b) 2.4 c) 20 d) 36.5

9. a) Robert, Juan, Linda b) Joel ¢) Susan & Jan
d) Robert, 172; Juan, 184; Susan, 110; Joel, 150; Jan, 134; Linda 182
11.a)z>-1 b)z<-2 ¢)-267<z<233 d)x<44 e)x>5.2

fla1<x<45  g)Yes, z=3.67
13.0.5000  15.0.0934  17.0.6736  19.0.0643  21.0.888 23.0.4993
25.0.8953  27.0.3471  29.0.0306  31.0.5000  33.0.4483  35.0.8849
37.0.0885  39.0.8849  41.0.8808  43.0.3226  45.0.4474  47.0.2939
49. 0.6704
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