Algebra Two, Statistics Unit Day 3 Name: Date:

THE NORMAL DISTRIBUTION

A Ner mal distrbution shows data that vary randomly from the mean. The pattern the data

form is a bell-shaped curve called a normal curve. Because normal curves contain the same probability distribution,

they can easily be used to make predictions on a set of data. Every normal curve has a Jgj_m; inal c.uf
bell shape.

The Swud d,e.v:‘a:b‘o N tells how each data value in the set differs from the mean,

Examples of data that would produce a normal distribution when graphed:
Shudent dest Grasdes IA qro.fb
Examples of data that would NOT produce a normal distribution when graphed:
Salories T hrs worksut Hime
per vretle
Example 1. The bar graph below gives the birth weights of a population of 100 babies. The curve shows how the

weights are normally distributed about the mean, 3250 g. Estimate the percent of babies weighing 2500 — 3999z,
(Prentice Hall Algebra 2, p.678)
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Example 2, The jaw widths of a population of great white sharks are normally distributed about a mean of 15.7
inches. For the given population of sharks, the

standard deviation of the jaw widths is 2.8 m:trizumtn\:;ijt:';hfﬁtshs

inches. This normal distribution is shown below. e
(Prentice Hall Algebra 2, p.679) - —1 mean +1 i3
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The Empirical Rule tells us the probability distribution of the standard normal curve.

‘:’ 8 ‘3& of the data tall within one standard deviation of the mean,

q 5 ‘Zi of the data fall within two standard deviations of the mean.

q E. 7 ;qu the data fall within three standard deviations of the mean.

This rule is also called the 68-95-99.7 Rule. Sketch this rule below from the poster in your classroom.
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Example 3. Use the data from Example 2 to answer the
following questions.

a.

What percent of great white sharks have a jaw width
within one standard deviation of 15.7 inches?

68 7o

What percentage of great white sharks have a jaw width
less than 12.9 inches?

50% _ 34% = 167

bLelnw meen (wiin 10~ )
What percentage of great white sharks have a jaw width
greater than 24.1 inches?

16T

E.

Frequency of Measure
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Example 4. Answer the following questions for a normal distribution.

d.

b.

‘What percent of values lie below the mean? 50 76

What percent of values lic within one standard deviation of the mean?

34434 = 638l

What percent of values lie within two standza }:ljg\%atium of the mean?
(]

§+27 =

What percent of values lie within three standard deviations of the mean?

9.7

157 185
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What percent of values are more than 2 standard deviations greater than the mean?
——
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Example 5. 2000 freshmen at state university took at biology test. The scores were distributed normally with a mean
of 70 and a standard deviation of 5. Label the mean and three standard deviations from the mean and answer the
following questions.

a. What percentage of I

scores are between 65
and 757 |
68 10 ]

b. What percentage of
scores are between 60
and 707

i = — — —

55 0 LS 10 715 8o g5

c. What percentage of =
scores are between 60 and 857

as+ 2.35 = 947.35%

d. What percentage of scores is less than a score of 557
157

e. What percentage of scores is greater than a score of 807

2.354+.15§5= 2.5

f. Approximately how many biology students scored between 60 and 70?

47.5% 2000 (. 475 ) = 450 shulats
g. Approximate how many biology students scored between 55 and 607
SHAeE 2000(.02%35) = 47 studenris

Example 6. Sketch and label the normal curve for the following data. Make a prediction based on the curve,

a. A light bulb lasts an average of 219 h. Out of 1000 bulbs, how many will not last 79 h if the standard
deviation is 70 h? o
2.5% x looo = 25 balbs

>

79 149 219

b. Ina math class of 26 students, a series of 100 multiplication problems can be completed in a mean time of 4
min. The standard deviation is | min. How many math students will still be working after 5 min?

loo — 50 =34 = 16T,

G1e)(2e) = ALe
§ =D 4 or 5 Stuseuts

¢. A group of 71 frogs has a mean hopping distance of 66 in, and a standard deviation of 3 in, How many frogs
will hop more than 72 in.?
50 - 5‘* o l'5 5

= 2.670
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Algebra Two, Statistics Unit Day 3 Name: Date:

HOMEWORK: THE NORMAL DISTRIBUTION

1. 500 juniors at Central High School took the ACT last year. The scores were distributed normally with a mean of 24
and a standard deviation of 4. Label the mean and three standard deviations from the mean.

Answer the following questions based on the data:
a) What percentage of scores are between scores 20 and 287

b) What percentage of scores are between scores 16 and 327

¢) What percentage of scores are between scores 16 and 287

d) What percentage of scores is Jess than a score of 127

«) What percentage of scores is greater than a score of 247

f) Approximately how many juniors scored between 24 and 287
g) Approximately how many juniors scored between 20 and 287
h) Approximately how many juniors scored between 24 and 327
i) Approximately how many juniors scored between 16 and 207

i) Approximately how many juniors scored higher than 527



2. 500 freshmen at Schaumburg High School took an algebra test. The scores were distributed normally with a mean
of 75 and a standard deviation of 7. Label the mean and three standard deviations from the mean.

Answer the following questions based on the data:
a) What percentage of scores are between scores 61 and 827

b) What percentage of scores are between scores 75 and 827

c) What percentage of scores are between scores 61 and 897

d) What percentage of scores is less than a score of 617

e} What percentage of scores is greater than a score of 967

f) Approximately how many algebra students scored between 61 and 897
g) Approximately how many algebra students scored between 68 and 827
h) Approximately how many algebra students scored between 61 and 75?
i) Approximately how many algebra students scored between 89 and 962

i) Approximately how many algebra students scorcd higher than 89?



