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Heights of Men Ages 26 - 35
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Height {inches)

64 65 66 67

EX #1: Inasurvey of American men. the heights are distributed normally about the
mean, as shown in the graph above.
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Lesson 13.5: Normal Distributions

Normal curves are used in many situatfions to esfimate probabilities. The pattern the
data form is a bell- shaped curve called a normal curve.

Normal Distribution

Normal curves are used in many situations to estimate
probabilities. The patten the data form is a bell-

shaped curve called a normal curve.

Standard Noermal Curve

Anormal distribution centered an the y-axis. The
mean of the standard normal curve is 0. The standard

deviationis 1.

Characteristics of the Normal Curve
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Maximum value of the curve occurs atf the mean, usually symbolized as g,

(Greek lefter mu).

. The standard deviation of ¢ (sigma).
. Nearly all of the area under the curve (99.7%) Is within thre e standard

deviations from the mean, y + 30.

probability that x is between those values.

. The total area under a normal curve is always 1.

. The area under the curve between two x-values coresponds to the

Estimating Probabilities Using a Normal Curve
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EX #1: Ina survey of American men, the heights are disfributed normally about the
mean, as shown in the graph above.

A. About what percent of men aged 26 to 35 are 68 — 70 inches tall?

B. Aboutwhat percent of the menin the survey are less than 70 inches tall2

C. Suppose this survey was the data on 1500 men. About how many menwould
you expect fo be 48 - 70 inches fall?

D. The mean of the datais 70, and the standard denviafion is 2.5. About what
percent of the men are within one standard deviafion of the mean in height?

Sketching a Normal Curve

EX#2: The table below shows the lengths, in feet, of 40 great white sharks from Scuba

NOTES

News Magazine.

182 164
143 228
178 144
149 187

132 191 162
162 1646 157
157 182 132
153 176 135

12.3
9.4
12.2
168

15.8
12.6
15.8
16.1

16.7
13.6
19.7
121

18.6
13.8
13.6
147

17.8
18.3
15.2
13.2

A. Enter these data items into your calculator and make a histogram.

B. Calculate one-variable statistics.

Xres=1
aX=0. 0606066060606
TraceSter=0.121212121212_

C. Sketch a normal curve showing the frequency of the shark lengths. Label the
x-axis values at one, two, and three standard deviations from the mean.

The 68 - G5 - 44.7 Rule

When a data setis normally dishibuted, about 68% of the data fall within one standard
deviation of the mean. About 25% of the data fall within two standard deviations of
the mean. In order to find the values that are two standard deviations away from the
mean, we would find the values that have a z-score of 112,

Sometimes called The Empirical Rule . . .

The €8 - 95- 99.7 Rule

In @ Normal distribufion with mean p and standard deviation o:

[ Approximately 68% of the observations fall within o of the mean.
[ Approximately 95% of the observations fall within 26 of the mean.
[ Approximately 99.7% of the observations fall within 3o of the mean.

99.7% of the data are within
3standard deviations of the mean ————— |
95% within
2 standard deviations
68% within
< 1standard —>|
deviation
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Using Standard Normal Values

If a random variable x is normally distributed with mean geand standard
deviation az then the standard normal value of x is
x—p

a

The table shows the approximate area under the curve for all values less
than z forselected values of z.

Is It Normal or Skewed?

Area 0.01 | 002|007 |0.16] 031 [05| 062|084 | 0.93| 0.98 | 099

EX #3: Scores on a test are normally distibuted with a mean of 76 and a standard
deviation of 8

A. Estmate the probability that a randomly selected studentscored less than 88%.

B. Estimate the probability that a randomly selected studentscored
between 72 and 80.

While many data sefs can be modeled using @ normal curve, not all datais
normally distributed. Sometimes the “tail” is longer on one side than the other,
resulting in a skewed distibution.

Left-Skewe

Right-Skewed Symmetric

EX #4: The heights of 24 children entfering a theme park are shown below. The

mean of all he children at the parkis 49 inches and the standard deviation
is & inches.

A. Does the data appear to be normally distibuted? Explain your reasoning.

51 46 | 48 | 41 51 49 | 46 | 45
52 | 49 | 47 | 45 | 52 | 51 51 54
48 | 51 53 | a1 48 | 53 | 52 | 46

B. Use your calculator to draw a histogram and calculate one-variable statistics.

7=49, 16666667
x=1160
Ix*=58254
Sxm3, 21229522
ox=3, 144660377
n=24
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NOTES

Real-World Connecticn

EX #5: In a college algebra course with 286 students in a lecture hall, the final exam
scores have amean of 7.5 and a standard deviation of 7.4. The grades on the
exams are all whole numbers, and the grade pattern follows a normal curve.

A. Sketch a normal curve, label the x-axis values at one, two, and three standard
deviations from the mean.

B. Find the number of students who receive grades from one to two standard
deviations above the mean.

C. Howmany students earned a grade below 60%2




Name Date

Problems 7 - 10, A set of data has a normal distribution with a mean of 6.2 and a standard

Normal DISTI"IbUflonS proc.hce deviation of 1.5. Find the percent of data within each interval.

7. between4.7 and 6.2 8. between 7.7 and 9.2
Problems 1 —4, A set of data with a mean of 48 and a standard deviation of 6.5 is normally

distributed. Find each value, given its distance from the mean.

1. +1 standard deviation from the mean 2. +2 standard deviations from the mean

9. lessthan 4.7 10. greaterthan 9.2

3. - 1standard deviation from the mean 4. +3 standard deviations from the mean

Problems 11 - 14, Scores on the Algebra 2 Commeon Final Exam in your schocl are normally
distributed with a mean of 74 and a standard deviation of 10. Your schoal
Problems 5 - 6, Sketch a normal curve for each distribution. Label the x-axis values at one, two, tested 225 students.

and three standard deviations from the mean.

11. How many students scored above 947 12. How many students scored below 647
5. mean 80; standard deviation 12
= u 13. How many students score within one 14. How many students score between two and
6. mean 65; standard deviation 5.5 L o
standard deviation of the mean? three standard deviations of the mean?
Problems 15 - 18, Homework Habits
The bar graph at right gives the hours
of homework per week of 800 students
surveyed in a high school. g
g
=
=4
i
5
=
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=
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o
1 2 3 4 5 6 7 8 9 10 11 12 13
HOURS
15. About what percent of students have 16. Find the number of students that have
between 5 and 9 hours of homework per between 5 and 9 hours of homework per
week? week.
17. The mean ofthe datais 7 hours and the 18. How many students in the survey have an
standard deviation is two. About what amount within 1 standard deviation of the

Practice Sets




Lesson Warm-Ups

Weight of bags

2. About what percent of bags of rice are between
24.9 and 25.1 pounds?

3. About how many total bags of rice would you
expect to weigh more than 25.2 pounds?

Name

Date Period

Lesson I3.5 Normal Distributions

Warm-Up #2

The actual hours spent exercising each week fora
survey of 1800 high school students are normally
distributed. The mean time spent exercisingis 5
hours, with a standard deviation of 0.2 hour.

Exercise Habits

1. What percent of students are below the mean?

2. About what percent of students are between
4 and 6 hours of exercise?

FormA

3. About how many students would you expect to

IPeriod
exercise for 8 or 9 hours each week?

13.4 Binomial Distributions Form B

Name

Date Period

64 and a
hormally
thin 43

lean?

1. A set of data with a mean of 63 and a
standard deviation of 5.4 is normally
distributed. What value is within —2
standard deviations of the mean?

mean.

A survey of employees for the ABC Corporation
found that the average commute time to work
was 18 minutes. The standard deviation was 5
minutes. Sketch a normal curve showing one,
two and three standard deviations from the

A survey of employees for the XYZ Corporation
found that the average commute time to work
was 21 minutes. The standard deviation was 5
minutes. Sketch a normal curve showing one,
two and three standard deviations from the
mean.

2.

2.

minutes in travel time?

3. ABC Corp. has 34 employees. How many
employees commute between 13 and 23

3. XY Corp. has 42 employees. How many
employees commute between 16 and 26
minutes in travel time?

Daily Lesson Quiz

Grade:

Grade:
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