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Lesson 8-4 O3 0]

Mr. Mohammed Ziad E ;Vllath Garden

0507214939 Normal Distributions St -

Sample space Q:

The set of all possible outcomes of an experiment

Ex1:

For the following experiments write the sample space
1) Rolling a die:

a-1L2.3 4,5, 6

2) tossing two coins
Ex2: Identify the random variable in each distribution and classify it as discrete or

o A HH,TT, TH.HTS
Random variable X:
A random variable is a function that assigns values to each of an experiment's
outcomes.
. Arandom variable can be either discrete (having specific values) or
continuous (any value in a continuous range).
continuous. Explain your reasoning.
1. the number of texts received per week
diSCrelz I%

2. the number of “likes” for a Web page

a‘ i SCre}e,

3. the height of a plant after a specific amount of time

Continons
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Probability Distributions

A probability distribution is a mapping of each outcome of a statistical experiment
to its probability of occurrence.

Sum of Two Dice Miles Per Gallon

Probability P(x)
o
=]
(4]

Probability P(x)

2 3 4 5 6 7 8B 9 10 1 12
X

The probability distribution of a random variable X must satisfy the conditions:
1) The probability of each value of X must be between 0 and 1.
2) The sum of the probabilities of all values of X must equal 1

Ex3:

FUNDRAISING At a fundraising dinner, the underside of 300
plates were randomly tagged with a sticker to indicate winning $5
a cash prize. The frequency table shows the number of $50 40
winning plates for each prize. Construct a relative frequency $100 9
table, and graph the probability distribution. $1000

Prize, (X) | Frequency
50

X Frequency | Relative frequency

S5o0_ .
5 -—\o’.-O-S

50 %:o-#
A--0.-09

\0o

\ooo L= -0.0|

\Q0

1

.

(4] \oo \oo®
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Normal Distribution

Key Concept - The Normal Distribution

The graph of a normal distribution is continuous, bell-shaped, and
symmetric with respect to the mean.

The mean, median, and mode are equal and located at the center.
The curve approaches, but never touches, the x-axis.

The total area under the curve is equal to 1, or 100%.

Key Concept - The Empirical Rule

In a normal distribution with mean p and standard deviation o,

U—3c p—20 p—ao 7] p+o p+20 p+30
I ! 68% f

95%
99.7%

approximately 68% of the data fall within 1o of the mean,
approximately 95% of the data fall within 20 of the mean, and
approximately 99.7% of the data fall within 3o of the mean.

a\-4%

aASH
" |

A

235%  V3S% 344 3B4A WSy 235%

/‘lin' /‘Lzr M-d’ M bifb" Aize Mizs

The data are normally distributed,
symmetric about the mean, and
bell-shaped.

The data are approximately normally
distributed. The data can be modeled
by the normal distribution.

The data are skewed to the left.
A normal curve would not be the best
curve to model the distribution.
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Ex4: A normal distribution has a mean of 186.4 and a standard deviation of 48.9.

a. What range of values represents the middle 99.7% of the data?

\35'0’-3(49"\) =343 Mo M+3r
12¢:4+3(434) =333, 39.3 < X <3334

b. What percent of data will be greater than 235.3?
186.4 + L8-4a=235.3 abve the wesn by 1o

13-$ +1~3S+¢£\S
\3.5% +2:35% +0-15% = |6 Y% —— 7

M M

c. What range of values represents the upper 2.5% of the data?

. , , i
M T 20 43

Ex5: A normal distribution has a mean of 80 and a standard deviation of 5
a. What range of values represents the middle 95% of the data?

80 - 2(5) < 7*0 -2(6——--——?4—2"

+2(s) - 0
go+2s): 9 Zo < % <A

b. What percent of data will be less than 85?

oS 2 \35 34 3

- J

s 70 I B
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Ex6: A normal distribution has a mean of 42 and a standard deviation of 6.
a. Find the range of values that represents the middle 95% of the distribution.

a5 belween M-20 & M+20

42 -2(s) - 30 30 & X £54
Q’Lfl(() Y/

b. Find the range of values that upper 16% of the distribution.
dbove M+

above L+8
c. What percent of the data will be greater than 48?

\6 7

d. What percent of the data will be less than 30?

2.5 b
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The Standard Normal Distribution
(o] The standard normal distribution is a normal distribution with a mean of 0 and a
= standard deviation of 1

]

Ex7: Find the z-value for each standard normal distribution. 0 = 9.8, X =55.4, and

M=68.34

2 . 55.L-€8 %%
4.8

- -|.32
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Area under the curve of the Standard Normal Distribution using calculator

Area Graph » ﬁ

P(z < k) mean Diskrib 2
lower ~ \o
upper K

mens Distrib 2
\ower k
wpper 10

ote:

Tofind Pla<z<b)=P(z<b)—-P(z<a)

Ex8: find the area under the normal curve for each interval.

a) z>0.58

0-2%046

b) z<-1.56

0-0543%8

c)-2.29<2<2.76

- P(z<2K) - P(z<-20)

- 0.4 - O.ollol)
= 0-486044
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Ex9: The scores on a test administered to prospective employees are normally distributed
with a mean of 100 and a standard deviation of 12.3.
a. What percent of the scores are between 70 and 80?

X X
Z - X';_M . 7’\"2'_3“"’ : -2.44

Z, - X B Booloo . |43
23

P(-246 <2<-1.63) = p(z<-1.¢3) - P(2<-2-44)
- 0.05156 - 000334
= 0 0L4207 - L.LL27.

b. What percent of the scores are over 115?

>«
Z-\s—loc 199
\2-3

P(z>\-2Y) = O-23 = \\.123 7%

c. If 160 people take the test, how many would you expect to score lower than 75?
>»®

Z- ?_5\;_‘323 -2.03

P(z<-203) = 0-021\38

Expeded number =  Area under % tobal
Novmel  distribukion
. 0021138 X \6o
_ 3.3%8

~ 3 .S{'qu"s
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