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NOTES--Normal Distribution

normal distribution-- where the data tends to be around a central value with no bias left or right,
and it gets close to a "Normal Distribution"

Mean -
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A Normal Distribution

the Normal Distribution has:
* mean = median = mode
* symmetry about the center
*  50% of values less than the mean and 50% greater than the mean

d Deviations

689%0 of values are within
1 standard deviation of the mean

959% of valuss are within

2 standard deviations of the mean

-3 p +1 +2 +3

99.7% of values are within
.3 standard deviations of the mean
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Example 1

Nurmal Distribution of SAT Scores

99.7%
9% —

[ 68% —s i

Example 2

Example 4

SATW Masy .
_§WQo
Fin

the percentage of seniors who score:

a. between 400 and 600. b. between 500 and 600.

G?o?o | 3""‘ Jzo

Example 3 Find the percentage of seniors who score:

a. between 300 and 70(. q g dlo
b. between 500 and 700 L‘tv' S "’20

c- above 600. Fe) 34qy = 16 Yo

height that is
a. 3 standard deviations above the mean. “J71. €
b. 2 standard deviations below the mean. (c <

25 6 @

The distribution of heights of young men is approximately normal with
a mean of 70 inches and a standard deviation of 2.5 inches. Find the

COMPUTING -S5CORES
A z-scorc describes how many standard deviations a data item in a normal
disiribution lies above or beiow the mean. The z-scorc can be obtained using
. e
daia lierr — mear
LSCOre = o o
standarc deviatiorn

Data ttems above the mean have positive z-scores. Data items below the mean

have negative z-scores. The z-score for the mean is 0.
e

With a mean of 500 and a standard deviation of 100, find the SAT score that is
a. 2standard deviations above the mean. ] g0 ‘
b. 3 standard deviations below the mean. 100

¢ above 700.
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Example 5 The mean weight of newborn infants is 7 pounds and the standard deviation is 0.8
pound. The weights of newborn infants are normally distributed. Find the z-score
for a weight of

\

4. 9 pounds. b. 7 pounds. ¢. 6 pounds.

— Normal Distribution of ights of Newborn Infanis
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Example 6 A student scores 70 on an arithmetic test and 66 og a vocabulary test. The scores for
both tests are normally distributed. The arithmetic test has a mean of 60 and a stan-
dard deviation of 20. The vocabulary test has a mean of 60 and a standard deviation
of 2. On which test did the student have the better score?

7:=T10-60 = & = bo—60 Mmove S1. '
“a0  ° z a2 3 Moove Yo mea

Example 7 We have seen that the SAT has c mean of 500 and a standerd deviation of 100. The
ACT has ¢ mean of 18 and a standard deviation of 6. Both fests measure the scme kind of ability,
with scores that are normally distributed. Suppose you score 55‘0 on the SAT and 24 on the ACT.
On which test did you have the better score? "

\ 3
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Example 8 Intelligence quotients (1Qs) are normally distributed with a mean of 100 and i
standard deviation of 1S. What is the 1Q corresponding to a z-score of ~1.5?

L= Hem - wean 2. = X—100

Sp R
—. = X — oD r;: 17.< \1
! PERCENTILES |
T ol the items in 4 distnibution are less thanp a particular data fiem. we say ‘
Y Sii e asar the pth pereentile of the dis
Example 9 A stu -d i e «p e
sxampe 7 dent scored in the 93rd percentile on the SAT. What does this mean? et

e Shuduc) scove h("%ku d"&m-
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7-5CORES AND PERCENTILES

I-5COTC Percentile Z-score Percentile Z-Seore Percentile Z-score Pevcentile
~10 0.003 10 1587 0.0 50.00 1.1 8643 |
-35 0.02 ~0.95 17.11 0.05 51.99 12 8%.49 - |
~30 0.13 -0.90 18.41 0.10 53.08 13
~29 019 |08 10,77 (.15 55.96 14
-28 026 0.8 2119 (1.20 stes | 1S
27 03s | -o7s 266 625 & |16
~2.6 0.47 —0.30 2430 0.30 6179 | 17
-23 0.62 ~0.65 2578 035 6168 1 18 9641 |
24 082 ~0.60 27.43 040 65.54 19 9743 |
—23 107 20.55 29.12 045 67.36 20 o |
~22 1.39 050 1085 0.50 69.15 21 ST
~2.1 1.79 -0.45 32.64 055 70.88 22 98,61 |
-20 228 ~0.40 3446 0.60 7257 23 ‘o803 |
19 287 —035 3632 0.65 74.22 24 99.18 |
~18 3,59 ~0.30 321 0.70 75.80 25 9938 |
-17 4.46 025 40.13 0.73 77.34 26 9951 |
16 548 ~0.20 4207 0.80 71881 27 99,65
-5 6.68 -0.15 44.04 0.85 80.23 28 90T
14 508 ~0.10 602 0,90 SS9 {29 99wl
~13 9.68 ~0.05 48.01 0.95 §2.89 30 oot
I o12 Y 50.00 10 84,13 35 vy |
-1 13.57 o 10 9507 |
T
COMPUTING PERCENTAGE OF DATA ITEMS FOR NORMAL DISTRIBUTIONS
Description of Computation of
Percentage Graph Percentage
Pereentage of data items Use the table percentile
less than a given data forz = bandadda %
ftemwithz = b sign.
0 b
Percentage of data items Subiract the table per-
greater than a given data centile for z = « {rom
flemwithz = @ 100 and add a % sign.
Vercentage of data items N Subiract the table per-
hetween two piven data / 3 5 centile for z = afrom
: it — e o = " = e v '
Hers with 7 = gard J " L '
N :
o _wi‘—_ & = I
1

Example 10

140: 71

According to the Department of Health and Bducation, cholesterol levels are nor-
qully distributed, For men between 18 and 24 vears, the mean is 178.] (measured in
milligrams per 100 milliliters) and the standard deviation is 40.7. What perceﬁmgc of
men in this age range have a cholesterol level less than 239,152 )
S— :

[43.32% |



Example 11 Lengths of pregnancy of women are normally distributed with a mean of 266 days

and a standard deviation of 16 days. What percentage of children are born from
pregnancies lasting more than 274 days?
B A————

=2 =12 - ,S '\ooo?o"’@qilg%
e 9.5 30.85%

Example 12 According to the National Federation of State High School Associations, the

amount of time that high school students work at jobs each week is normally
distributed with a mean of 10.7 hours and a standard deviation of 11.2 hours. What
percentage of high school students work hetween 5.1 and 38.7 hours each week?

4= §-l~j0|-’ Z e, 20.5S '
“1 ( 30 (?o qqu)g% “aa'gg%

- 36 7-0T= 2.5 99.38% -[68.53% |
£ THES ["‘_”—J

You try:

L

I’}‘1e drstrthum{n ?r' heights of young women is approximately normal
with a mean of 65 inches and a stndard deviation of 2.5 inches. What
percentage ot young women are shorter than 68 inches?

S e

212 | 9549 |

e

The Weehsler Adult Intelligence Scale (WAIS) is an 1Q test. Scores on
the WAIS for the 20-34 age group are normally distributed with a mean
of 110 and a standard deviation of 25. Whai percentage of 1Q scores for

this age group are greater thap 1:35'3 |
7= 1.4 1007~ 21929 =(9.0%%s
a42% -

The distribution of heighty af young menis approximately normul with a

N

mean of Minches und a standard deviation of 2.5 inches Wt PUTCE Ny

clyeung men hove helghis nenweer 87 inches and Y+ nohes”

N L’ﬁ

1= —1.7 7= [ 6
1S 10 W52

94,5729 —11.51%




