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5.5 Z- Scores (Concept #27 and 28) |

Page 251 #1.: ‘ “Normal Curve” or “Bell Curve” — Normal Distribution
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What % of curlers are 63 years or yo‘unger? 5L/L,

What % of curlers are older than 71 rears? Q 5/

What % of curlers are 61 years or younger?
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What can we do when we need an alrea in between deviations?!
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Z-scores is a standardized value tLat indicates the number of standard deviations of a data value above or below
the mean. When standardizing ydu are converting the distributions to a standard normal distribution which has a

mean of zero and a standard deviatlon of one. 1
w !

Z score: X _‘ m Note: Round z score to two decimal places
|
Example 1: ‘
Determine the z-score for the value of x: nw=165,0=48,x=36
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Example 2:

Determine the percent of the data to the left of a z-score of 1.24 u__\,g UjuL JL t(, V(Ibv»g f)} w4 J:/l/,/o
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= 29.25%
Example 3:
Determine the percent of the data to the right of a z-score of -2.35
fook vp =d.35 en M 2- pov chat.
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Example 3: | = .0k /o = Y
Determine the percent of data between z-scores of -2.88 and -1.47 '

(9.4 -147)= (o240
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Topic g - Statistics
Exampl ed IQ tests are sometimes used to measure a person’s intellectual capacity at a
‘ particular time. IQ scores are normally distributed, with a mean of 100
and a standard deviation of 15. Ifa person scores 119 on an IQ) test, how

1 does this score compare with the scores of the general population?

Step h: Sketch a normal curve and determine the 1Q scores for one, two and three

deviations from the mean. Draw a line to identify where 119 falls on the curve.

Step 2: Determine the z-score for an 1Q of 119.
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Step 3: Determine the area under curve (the percentage of people with an 1Q less
than 119). To do this we use a z-score table. Look on page 592, 593 in _the textbook.
z | 0.0 0.01 0.06 0.07
0.0| 0.5000| 0.5040| | 0.5239] 0.5p79 i
0.1] 0.5398 0.5438] | 0.5636] 0.575| z-score table
‘ A table that displays the
1.1| 0.8643| 0.8665| | 0.8770| 0.8f90 fraction of data with a z-score
B sl r i; E E that is less than any given data
e MERE ) A M value in a standard normal
1.3] 0.9032] 0.9049] [ 0.9131] 0.9147 distribution.
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The value in the z-score table is qug’f) . This means that an IQ score of 119 is greater

than gqt K"/, of 1Q scores in the general population.




Topic 6 - Statistics
Athletes should replace their running shoes before the shoes lose their
ability to absorb shock.

Example 5 Running shoes lose their shock-absorption after a mean distance of
640 km, with a standard deviation of 160 km. Zack is an elite runner

and wants to replace his shoes at a distance when only 25% of people

would replace their shoes. At what distance should he replace his shoes?
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Zack should replace his running shoes after 53 Z km.

Day 1 Practice: p. 264 # 1,2,6,9a,10,14
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Topic 6 - Statistics
Exaﬂple 6 The ABC Company produces bungee cords. When the manufacturing

process is running well, the lengths of the bungee cords produced are

ncxrmaﬂy distributed, with a mean of 45.2 cm and a standard deviation

of 1.3 cm. Bungee cords that are shorter than 42.0 cm or longer than

48.0 cm are rejected by the quality control workers.

a) If20 000 bungee cords are manufactured each day, how many
bungee cords would you expect the quality control workers to reject?

Step 1: Determine the z-scores for the minimum and maximum acceptable

lengths.

Maximum length = 48 cm
Minimum length = 42 cm E

_¥X zmax:x;ru
= 42-45.2 = 4g-45.2
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Step 2: Sketch the normal curve. Bungee Cord Length
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The area under the curve to the left of ’RL““ represents the percent of rejected bungee cords that are less than
42 cm. The area under the curve to the right of A.15 represents the percent of rejected bungee cords that are

greater than 48 cm.

Step 3: Find the area under the curves using the z-score table.

Area to the left of ""Q}ééﬁ = OtOObq

Area to the right of QJS =1 —area under the curve that is less than Q ' ,5 l - O‘q gq 2

Percent rejected = area to the left of ( Q.Obeﬂ + area to the right of 8] ( )152
=061 +0.01S€ ,
= 00227 = . 2%

Total number of bungee cords rejected =
60227 % D0oSO
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Example 7 Determining warranty periods
|

A manufacturer of personal music players has determined that the mean

life of the players is 32.4 months, with a standard deviation of 6.3 months.

What length of warranty should be offered if the manufacturer wants to

restrict repairs to less than 1.5% of all the players sold? ’

Step 1: Using the z-score table, find the score that closely relates to an area under the curve of 1.5% (0.015). ‘
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Step 2: Substitute the known values into the z-score formula and solve for x.

Z = x4
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Day 2 Practice: p. 264 # 3, 4, 7, 83, 9b, 11, 16, 20






