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Algebra 2 - Standard Deviation & Normal Distribution Notes
Last new lesson of Algebra 2!

Yahoo!
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Review: WHAT IS THE MEAN OF A SET OF DATA? Th(, Overage.

Standard Deviation is a statistical measure that shows how much data values deviate from the
mean of a data set.

AKA — they tell us how S'[)I'Ca T out the data is!

For example, the more spread out the data is, the larger the standard deviation!

—\2
The formula for the standard deviation is: o= /—Z(x )
n

BUT...GOOD NEWS... the calculator will tell us the standard deviation if we enter in the datal!
Example 1: Below are the test scores of three students (Sally, Sue, Sandy).

Sally’s scores: 70, 70, 70, 70, 70, 70

Sue’s scores: 75, 65, 73,67, 71, 69 *All three sets of data have the SAME
Sandy’s scores: 90, 50, 82, 58, 79, 61 MEAN (believe it or not)!

Predict: a. Which of the students is going to have the highest standard deviation? Why?
Sahdj becavse Yo data 15 Yoo most Spread out

b. What will the standard deviation for Sally’s scores be? Why do you think so?
O \oe cavR Néne. 0’(— L\eﬂ/' gC,OVe/S OE V(‘OU‘(' O&.+ a (,/ 'R’OM_

He mean o& 710,

Now, calculate each o by using your calculator:

Sally’s o O
Step 1: Stat 2> Edit > Enter data into L,
Step 2: Stat = Calc > 1-Var Stats = Enter Sue's ¢ 2.41565

{(mean: ¥ standard deviation: o) Sandy’s o Iq.ﬂSH




THE NORMAL DISTRIBUTION

Normal Distribution Positively Skewed Negatively Skewed
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A normal distribution has data that vary randomly from the mean. The graph of a normal distribution is
a normal curve.
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A normal distribution has a symmetric bell shape, centered at the mean.
Many common statistics such as human height, weight or blood pressure have a normal distribution
about the mean.
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For example: Suppose the mean height for 20-year-old men is 70 inches and the standard deviation
is 3 inches. This means that 68% of 20-year-old men have a height between 67 and 73 inches
inclusive. Fill in the bianks below:

95% of 20-year-old men have a height between 4 and_ 76 __inches inclusive.

99.7 % of 20-year-old men have a height between 61 and 79 inches inclusive.




Example 4) Given the quiz scores 30 50 60 70 90. Draw a normal curve.

Mean = G 0

Standard Deviation = 2 O

-3 .2 -{ 0 1 2~ 3
e 20 Yo 6o Yo loe i20

What percent of the scores are above 607 S 0°ls What percent of the scores are below 407 (6%

T
344+ 50 = Y
If 50 students took this quiz how many scored less than 407? __@7“ Joo — 94 = {6
[6°h of S0 = (Le)($6) = %

0
What percent of the scores are between 40 and 807 6) 3 {a

Z-Scores (standard deviations from mean)

A z-score reflects how many standard deviations above or below the mean a raw score is. The
z-score is positive if the data value lies above the mean and negative if the data value lies
below the mean.

Where x represents an element of the data set, the mean is represented by ¢ and standard deviation
by o.

Example 5) Suppose SAT scores among college students are normally distributed with a mean of
500 and a standard deviation of 100. If a student scores a 700, what would be her z-score?
~ AA -
2= X — 3= 100- S0 _ o
a (o0

Her z-score would be &) which means her scoreis ol standard deviations alosve_ the mean.

Example 6) In Harold’s math class, a recent test has a mean of 70 and a standard deviation of 8.
In Harold’s English class, a recent test has a mean of 74 and a standard deviation of 16. If Haroid
earned a score of 78 on both tests, then in which subject is his performance better?

Find the z-score for each test:

=Xofe o TR0 _ x—Ac _ 7814
g 3 " T = 0,35

The Maj )’L score would have the highest standing since it is l standard deviations ﬂbaig.—
the mean, while the €n9l ist_score is only 0,25 standard deviatiors__oloove.  the mean.




Example 7) The mean of a test is 76 with a standard deviation of 8.

?
a) What percentage of scores would be between 81 and 907 QQ A o[b (Seé belo U,)

We can do this on our calculator!!!!

How to calculate the percentage under the normal curve

1. Pressing 2,nd »
2. Enter the lower end of your range the upper end of your range, the mean ( 4 ) and the standard

deviation (0 ).

3. Press ENTER.
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b) What percentage of scores would be between 60 and 927

G5. 4%
c) What percentage of scores would be above 807?
normnalcdf (28, 18~ [ < 9
S5, PE B 30.85%

Note: Use 10” as the upper end

d) What percentage of scores would be below 80? (Think: what will the lower end be?)

—> ~ /0"
[o0~ 20.%5 V\OVn/‘lalca(-F(- /0%; 30, 76 3’)

: ¢/ ov
699[0 Z 0.915
= 62.1S%




Example 8) Each year, the College Board publishes the mean SAT and the standard deviation for
students taking the test. SAT scores are normally distributed. Assume for a group of students that
the mean SAT score is 500 with a standard deviation of approximately 100 points.

a) Find the score that is 1.5 standard deviations above the mean.

oo XM s =B
2,'_ g fm

ISO = X - So00

b) Find the score that is 1.5 standard deviations below the mean.

| Y — AL _ X — Soo —
2,_._ . —> — .S = /DOL/—!‘X—gsoi
— 150 =X - S00

c) Approximately what percentage would be expected to score between 350 and 6507

0. 866Y

Normalcd€ (’350/, 60, Soo, (oo\) =
- (36,64,

d) If 2,000 students took the SAT that day how many would be expected to score between 350 and

6507
(0.36¢4) (2000)

- 1732, %

@Jr /7332 Shaoks |

e) Approximately what percentage would be expected to score above 5757

( 61 of R0o00

M s00 100) = ¢,226¢C

hormd\f(cﬁf’?(§73) /0 ) ;
= 12R.66h

f) 1f 2,000 students took the SAT that day how many would be expected to score above 5757

22.6(96(0 0"? Qo000 = (0.2«266)C_2000>
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SOL Questions on Normal Distribution

1) A normally distributed set of 968 values has a mean of 108 and a standard deviation of 11, Which
is closest to the number of values expected to be above 1257

9
, /)Nmafcd%(/QS (o 7) /08, () = 0.06!
B 789
¢ uo o b 1%l % veles are afooue. 25

ot s = (oo (1e8) =[5]

A G810

This graph sananarizes the test seores of 56,000 students, The data is rormally distributed

2) with & ntean of 83 and a standurd deviation of 2.5,
. Student Scores SO '
- So000
= Y7.35%
\%’5+3‘1 735 ?5 810 B35 Sj:‘“’;y; So C\wk o Fha T “),As
Zy1.6% 3700 s ED B O Mot add + Y25,
- Tdentify the reglons under the curve whete only the data for approximately 23,750 students
are locatesd,
3) The heights of 200 Kindergarten students at T.E, Wright Elementary are normally distributed with
a mean of 40 inches and 8 standand deviation of 1.8 inches, Approximately hew many students
have a helght between 37.3 inches and 44.5 inchas?
— norm&lco('é(37.3)"f“(.g)"f/0) l.%)
| 185 Jstudents 0.9270 = 95,77,
1.7, of 2006 = (0 4270)(200)
4) The helghts of a large population of ostriches are normally distributed, Which is closest to the
percentage of these heighis that is within 3 standard deviations of the mean? ooloo u'\’
A 0.3% | Q§
st dents
B 5%
€ 95%
B 99.7%
5) A normally distributed data set has a mean of 0

and a standard deviation of 0.5. Which is the
closest to the percent of values between -1 and 17

;A 3%

B 50% normmfodé ("’\ | ) 0) 0-%> O.954S
W € 68% - QS ('(Sa/a




