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Stat
5.1 Notes

Properties of a Normal Distribution

A normal distribution is a continuous probability distribution for a random
variable x. The graph of a normal distribution is called the normal curve. A normal
distribution has the following properties.

e The mean, median, and mode are equal.

¢ The normal curve is bell shaped and is symmetric about the mean.

e The total area under the normal curve is equal to one.

¢ The normal curve approaches, but never touches, the x-axis as it extends
farther and farther away from the mean.

e Between u-o and u+co (in the center of the curve) the graph curves
downward. The graph curves upward to the left of «—< and to the right of
u+c . The points at which the curve changes from curving upwards to curving
downward are called inflection points.

®

Empirical Rule:
In a normal distribution with mean p and standard deviation o, you can
approximate areas under the normal curve as follows.
* About 68% of the area lies between n-s and u+o.
¢ About 95% of the area lies between u-2¢ and u+20.
e About 99.7% of the area lies between -3¢ and w+30.

o
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Example One: Adult 1Q scores are normally distributed with x=100 and z=1s.
a. Estimate the probability that a randomly chosen adult has an 1Q between 70
and 115,

b. Estimate the probability that a randomly chosen adult has an 1Q between 85
and 145.
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Empirical Enle. (or68-95-9%,7 Rule)
For data with a {symmestrical) bell-chapad distribution, the standard deviation has the following
charact=ristics

1. Abont bsk/onfthedatalie:within i T ofthe L,
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Example:

Suppose youare given that the mean height of American women (ages 20 — 29) was 64
inches with a standard deviation of 2.75 inches. Draw and label the bell-shaped
(normal) distribution carve,

N(64,2.75) . sese
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Tsethe labeled curve to answer the following questions:
1. Estimate the paroant of the women whoze height are betwesn §1.25 inche: and §2.5 inches.
2. Estimate the paroant of the women whoze height are above §1.25 inches.
3. Estimata the paroent of the women whoze haight are balow 58.5 inches.

4.  Estimate the paroant of the women whoze height iz sither balow §1.25 inches OF. abowa §9.5 inches.
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Use the labeled curve to answer the following questions:

1. [Estimate tha parcant of the women whosa haight are batwean 61.25 inches and 6.5 inches.

X1.S

Estimate tha parcent of the women whos2 height are above 61.25 inches,

!J

Estimate the parcent of the women whoss height ar2 balow 58.5 inches.

!.IJ

4. [Estimate tha parcant of the women whosa haight is either balow 61.235 inches OR above 69.5 inchas,

Usethe labeled curve to answer the following questions:

1. [Estimate the parcent of the women whosa height are batwean 61.23 inches and 69.5 inches.

!‘J

2the of the women whos2 height are above 6§1.235 inches.
T %3.55%

Estinfatathe t of the women whosa height are balow 58.5 inches.

_l-ll

4. [Estimate the parcant of the women whoss height is aither balow 61.235 inches OR above 68.5 inches.
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Usethe labeled curve to answer the following questions:

!J

s

Estimate the parcant of the women whosa haight are batwesn 61.235 inches and 60.5 inches.

Estimate tha parcent of the women whos2 height are above 61.25 inches,

Estimate the parcent of the woman whoss height gre balow 58.5 inches.

Estimata tha parcant of the women whos2 height is sither balow 61.25 inches OR above 69.5 inchaz,

Usethe labeled curve to answer the following questions:

L
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Estimate the parcent of the women whosa height a2 batwaen 61.25 inches and 69.5 inches,

Estimats the parcent of the women whoss height ar2 sbove 61.25 inches.

Estimate ths parcent of the woman whoss height ar= balow 58.5 inches.

Estimate the paroant of the women whosa height is sither balow 61,23 inches OR sbove 69.5 inches,
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A, Propertiesof a Normal Distribution

A normal distributionisa (9N ‘l"\ nNVUOVS D (o\oa..\) l ‘)‘\/ fora
random variable x. ]

The graph of a normal distribution is called the_ Nol ma | Cur V@ :

M ,D(“ CvurVe :

L3 %

/ List the first four properties of a normal distribution: \
1.

2.

3.

_ J
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Example1:

101
Using the graphs given, identify which curve has: 3 C
a. the greatest mean A ?
b. thelowest mean c B
c. the greatest standard deviation A j
d. thelowest standard deviation Q 3
2
1

5 oA0111215 14

B. The Standard Normal Distribution

The standard score, or Z , represents

To transform the random variable to a z-score, use the following formula:

>- Yalu < = Mean, X~
Standacd Jeviation o

It isimportant to know the difference betweenxand z. The random variable xis called a

and represents , While z

represents
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Using the Standard Normal Table (pages A16 and A17)

Examples:

For each of the examples below, sketch the picture that corresponds to the pmbleg.
- M

S

1. Find the cumulative area that corresponds to a z-score of 1.35.

2. Find the area under the curve to the left of a z-score of -2.19. ~ L3S 2z0 |-'35
3. Find the area under the curve to the right of a z-score of 0.52.

4. Find the z-score that corresponds to a cumulative area of 0.1711

5. Find the z-score that has an area of 0.985 falling to its left.

6. Find the z-score that has an area of falling 0.0024 to its right.

5. Find the z-score that has an area ¢gf0.985 fal)ing to its left.

72 5
2= q%é
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4. Find the z-score that corresponds to a cumulative are 1 7.1 a/o

\705'.’\'.\ <
—

S

\\fﬁ"*.‘"b

2. Find the area under the curve to the left ofa z-score of -2.19."

|~ -093= 4557
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I Or eacin OI 1ne exalmnplies pelow, SKetCIl 11e piciure unat Corresponas 1o e proolern.

1. Find the cumulative area that corresponds to a z-score of 1.35.

_ ‘
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5. Find the z-score that has an area of 0.985 falling to its left.
6. Find the z-score that has an area of falling 0.0024 to its right.

7. Find the area under the standard normal curve between z=—15 andz =1.25.

8. Findthe area under the standard normal curve between z =-2.16 andz =-1.35.

Assignment: new: pgs249— 252/15,16,17 — 20,21 — 390dd, 53 — 54,57, 61

6. Find the z-score that has an area of falIi its right.

11
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7. Find the area under the standard normal curve between z =—1.5 andz =1.25.

O Sk )

= |

12



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12

