Algebra 2 Chapter 9 Notes
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Students: come up to the board and create a dot plot of your ages:

10 15 20 25 30 35 40
Which shape does this most closely resemble?

If your teacher decides to add his or her age, how does it change the shape?

When is data normal?




What shape do vou think these data would have?

1. The test scores for an Algebra 2 test:

2. The # of Instagram followers for kids in Alg 2 at Damonte:
3. The # of pushups the boys in the room can do:

4. The # on a 6-sided die if tossed 100 times:

Types of Data: What type of data?
Categorical: ‘j Type of pet C
ca ’éej@r&f ; fio £ Values ' GPA
Gender .
{ A ot # %J/ meaﬂﬁ"’? ) Level of approval
: Age (3
Quantitative: gf Phone Number ¢ /r
nmmfw’ a“ﬁm {Wc 4l don 't have 2
(you_ Can megdare wa’}#”,} f’wﬁ’!f"j )
Center
Here are the ages of students in a college course. Mark the median, mean, and mode.
'3( (ﬁ'zmn } : ZC)

7 median - 2°
@A f i ; : } f ; f f } E i t f t X
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Let’s say a 12-year old child genius is added to the course. Now mark the median, mean, and

mode. What has happened to these, values?
N = 19.¢7 » nNédan Coreaied ‘
mesl - 20 s median  move Vi a Spacc (Séj i 20)

ode + 2O .
What is the new shape of tﬁ'eeggjca? et change

gi(emJ i&F‘%




Measures of Center

%

® Mean: @Vﬁ(‘a e) mﬁmasrc mf Cc:m{‘fr w& af@?la i i’wo‘"f%aa;

o Median: m;é@jé # w;';ua C!&?é i A d?r'dir-
{* use [ datn v skewed @/{;f’” has %g!{"c’ff)

* Mode: # tht occurs the most.

5-number summary

Create a 5S-number summary from the data on the right, which represents the number of minutes
people waited for their doctor when arriving on time for an appointment:

6|28

Min: [¥

o 37 5| 0468

Median: '

0 50 410346

Max: ég 3 3é4446@
2289

Find the range: 68 - 18 = 50 118

@Yiax ~min )
Find the Interquartile Range:
so - 37 = 1|7

(Q I CQc)
Now create a box plot from the 5 number-summary:

mia R _Med @ Max

L
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If everyone 1s asked to fill out an additional piece of paperwork and their wait times all increase

by 5 minutes, what happens to the:

IQR: S‘;&,}/g ﬁ!u_ Median: éﬁ{;fﬁ@&af g@; S_m!ﬁa

Same .

If all of the wait times are doubled, what happens to the:

IQR: Cz@u,éia Median:‘ &eu.!o Lt,s’_
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Class B Quiz Scores

M Fg;a#tr’ &gj 3

More v,;(w‘a.i; :
Class A Quiz Scores

Compare the center and the range of the two classes:

Same. for  both

Which class would have a larger IQR?

class A

Which class shows less variability?
(32&»?‘5" g ; ks? ipr’ Pc‘:@, é.

Measures of Spread

e Standard Deviation: S”éﬁw.%‘ éww .S‘/f?fma/ o173 ]ﬁ éilﬁ is E,,,,,‘ ﬁéajg
f:ju Mean. @fﬂf M.fm/ W/ A fwwm,sf 15T o

e Range: H.}?g,\ — L ow

* IQR: &q - @&,

Qutliers

If data looks rormal (symmetric/unimodal): mean + 2 ' standard deviation.
(We will focus more on this in 9.3.) B

If data doesn’t look normal:

Use Fhe Tar ﬁ’*t‘iﬁﬁ%d/,
L Find IQR* @z - &,
> Eind Ls{Tur) |
3. S«ia‘:mz,f /‘X"{fQ;{) 59,, @j i ﬁde jS“{fQ}?} fﬂb @7

these  are Yo ur “7{;%&@; .
~ Ah‘)’ Vﬁ-iuﬁ 'ngﬂ‘qﬁ of  Fhe 7£mm (1 ia ouT liem




Here are some Algebra 2 test scores. Find the five-number summary, identify any outliers, and
create a box plot. Denote the outliers with asterisks.
g, 72,75, 78, 80, 81, 85, 86, 86,386, 87,87, 88, 90, 95, 96, 98, 1%8

min= (3 @, = §o Med = G€ 4 = 90 Max<= 108
U n= g5l T@R= 90-80=I0 Fences™ 015 = (S
15 (Tar) = 1.5(0) <IS 9Qo+18" = Jos
Fﬁﬂﬁﬁ-
Qa f’i'&d Q? ‘ \ may
I ’
ﬁ:;:}u{;?éw
- 80 90 100 110
What is the shape of this data? Would you expect the mean or median to be larger?
N@f’f%% !/ ' M {,ajf'@ i
What is the range?
Ri - &y Max — M in
9o - go = [19] fog - 63= 495
What percentage of the data is between 80 and 108? | Between 63 and 807

1S % 257
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Example: Crowd Management Strategies monitors accidents at rock concerts. In their database,
they list the names and other variables of victims whose deaths were attributed to “crowd crush”
at rock concerts. Here are the histogram and boxplot of the victims’ ages for data from 1999 to
2000: '

25 50 |—

: % a) What features of the
» 20 distribution can you see in
% 40 - both the histogram and the
S 15 T © boxplot? ‘
- 10 © 30
<
5
20 -
E l
42 10

b) What features of the distribution can you see in the histogram that you could not see in the
boxplot? Mo Cj .

¢) What summary statistic would you choose to summarize the center of this distribution? Why?

maJ{anf the data o skewed

d) What summary statistic would you choose to summarize the spread of this distribution?

Why? o Ter ; Ve da /0 stewed
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9.2 Motes: Statistical Studies and Sampling Technigques

Population — all the members of a group being studied
Parameter — a measurement of the population

Sample — a subset of the population that’s being studied

Statistic - a measurement of the sample

1. The principal wants to know how many students at her school have jobs. She samples 100
of the students and found that 25% of them were employed.

Pobulation: ,@f ! S‘#MLQ,% a,’?i Sample: j@@ ‘;ﬁf";uajmgf

Schoo E ‘

Parameter: m true : Statistic: 2.5 7% emp jﬂ}f«gd;‘
{wﬂ knam} % ﬁmiviiayc:cj

2. A biology teacher wants to know which dissection his students liked best this semester, so -
he randomly selects eight students from each of his five classes to participate in a survey.

What is the population? What is the sample?

Aﬁ 5%&‘(’&;&?% {71;@ .S"YiZf;cZ*fnTg/ 5 7§bm aaa—z«a/mj’

3. At the end of the month, a restaurant manager used the total food sales for the month and the
total number of customers for the month to calculate that the mean amount spent per customer
during that month was $12.59.

What's the population? 75 4. | e d sa / el

Is this value a statistic or a parameter?

f;ﬁ?"ﬁﬁ?zﬁftr'
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Sample survey — asks every member of sample the same set of questions and records the
answers

Observational Study — measures or observes members of a sample in such a way that they are
not affected by the study. '

Experiment — involving applying a treatment to some group or groups and measures the effects
of the treatments '

Identify if this is a survey, observational study, or experiment:
4. Lions are watched in the wild and the amount of time they sleep is recorded.

5. Ask randomly chosen students in the school their opinion and record the results.

S

6. Doctors track children throughout their childhood to see if cancer is ever diagnosed.
0.5,

7. Split plants into groups randomly and give each group different conditions such as extra
water, light, or different fertilizer. Leave one group under the current conditions to see if the
new treatments show improvement.

=

8. A gym asks their customers if they would prefer the gym to be open earlier in the morning.

S

9. A gym counts the number of customers who work out before 8am.

0.5,




Bias — a systematic error in a study that results in a sample misrepresenting a population

Variability — spread or range of the data. Within most data there is natural variation.

o Do you think there could be bias in these samples and why?

10. A soft drink company calls 500 people at random and asks, “Isn’t it true that our product is -
better than our rival’s product?” and 75% of the people respond, “Yes.”

Ei\ﬂ:?j w’@r"di;mj «9{ ' ? may j:?ﬁfz’!%ﬁﬁm ﬁeo/o({a,

11. A PTA has a community meeting and they ask everyone who attends if they agree with the
budget and 70% agree.

é!;f/’w} Gﬂf}/ i/ﬁf@ﬁl’é a}zzjmd{'fj .V@%ﬁ.

12. A teacher wants to know if kids at her school enjoy her class, so sends 5 randomly selected
students from each of her classes to a computer lab to take a survey.

?’}0£ é;‘ﬁfj f'ﬁﬁ&;m w/é ffzféaéw in ﬁugmce..

13. A teacher wants to know if his students find it easy to turn in homework, so he gives a
survey to all of his students and asks them to turn it in when they’re done filling it out. He
figures since has 150 students, he will have enough. a/
, / ‘ I resoom
/ e &0@/} cfﬁL 7%@*‘}?!% 5 I W ’
bi s, only there g g -
14. A scientist wants to know how happy people are in the morning at 9:00. She samples 100

people in a subway car on their way to work and her statistic was 35%. Her colleague sampled
100 people at the dog park and his statistic was 65%. Are their differences due to variability or

bias? .
e é;’\ﬁf/’ ﬁgﬁé&f@#f@% ﬁ&f {“‘gﬁf’&“f:‘:n%ﬁ%if{ .

15. A radio station wants to know if its listeners liked the last song, so they tell them to go to
their facebook page and complete the survey.

jﬁﬁmi/ On"f}/ +hos e W/ ‘5‘7!5’@%7 Oﬁi}?ié?ﬂ M’/]/ V“dspmd;;




Experiment — involving applying a treatment to some group or groups and measures the effects
of the treatments.

Treatments — the treatments must be randomly assigned to more than one group. If there are
no treatments assigned and/or they are not randomly assigned, there is no experiment.

Centrol Group — A control group is a group that receives the treatment of rothing (can be a
placebo). This way the experimental group can be compared with a baseline. There doesn’t -
need to be a control group in an experiment, but it is very common.

16. Describe a design for a controlled experiment to test a new drug for treating the flu on
mice. How does randomization apply to your design?

i hew &rwj ?

c@f»fmm: r"“@mfﬁtr.

17. Design a controlled experiment to test whether drinking coffee improves memory. How
would you choose the experimental and control groups?

/ mus‘i ejra‘ﬁiz (:ag{g \
mpare. [eswl
1S'Lu%j &::%57 rahdosn. compare. ¥ s

m/
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9.3 Notes: Normal Curves and Histograms
Given a distribution with a normal shape that is made out of a curve, the distribution can be

separated into sections by adding and subtracting S ’7!%% 4::251 r j

Atvﬁa E‘fm-g from the mean.

The percentages of the area under the curve for each section will be the same for every normal
curve, as shown below. |

The percentages under the curve can be remembered by using the

ég - %?S” - 5?9371‘@?&

Thus, the arca under the curve that is within 5 standard deviation of the mean is
68 % of the total area under the normal curve.
Also, the area under the curve that is within 2 standard deviations of the mean is

‘:1? 57 9% of the total area under the normal curve.

Finally, the area under the curve that is within 3 standard deviations of the mean is
79. 7 % of the total area under the normal curve.




Fx 1: The height of adult American males is normally distributed with a mean of 70 in and a

standard deviation of 3 in.
a) Draw the normal curve to represent the heights of adult American males.

Y | 3%

& i ::.:i'::_
5352 | AS

t | f
&l A &7 e 73 Te 79
e T L Y X sla  +2g . w307

b) What percentage of adult American males are between 64 inches and 76 inches tall?
95 %

¢) What percentage of adult American males are greater than 70 inches tall?
d) What percentage of adult American males are less than 67 inches tall?
&7/

e) What percentage of adult American males are greater than 76 inches tall?

2.5%
f) What percentage of adult American males are between 67 and 79 inches tall?

$3.85%

g) True or false? Approximately the same number of adult American males are taller
than 79 inches as those who are shorter than 61 inches.

L ——

| rue

h) As of the US Census taken in 2010, there are approximately 113 million adult men in
the United States. How many of them are between 67 and 73 mches tall?

égg 0]5 ”3 Mf‘i’ffiaﬂ
6.4 ws/zfmg
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Qutliers: A score is an outlier if it is more than 2——» standard deviations away from
the mean.

Percentile ranking: A score has a certain percentile based on the percentage of scores
less than that score.

| Example 2: In 2011, SAT scores are have a normal distribution with the mean score of the
math portion of the SAT is 518, with a standard deviation of 115.
a) Draw the normal curve.

3&3-"4
OIS _ sy | | 2,35 DS

| 1 - ! ! ]
73 285 403 518 €33 . 74% 27

-3 -2 —lg 3{ g +26 30
b) What is the probability that a student scored less than 403 on the math portion of the

SAT? .
(% e .16

¢) What is the probability that a student scored between 288 and 518 on the math
portion of the SAT?

Y7S Y7 or . H7S

d) What is the probability that a student scored between 288 and 633 or more than 748 .
on the math portion of the SAT? - Y15 % 2.5

SUY or .S

e) Terrance scored 750 on the math portion of the SAT. Is his score an outlier? Justify
your conclusion. Ye s , TSV Ji more Fhan 20 gbove 5¢ .

f) Sara scored 633 on the math portion of the SAT. The college that she wants to attend
requires that students score in the 85™ percentile or higher on that math portion of the
SAT. Is Sara’s score high enough for her to be considered by this college?

NQJ Agr Score i in  the %"1{“ lgﬁﬂ;mége
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Example 3: In asurvey, high

school students were randomly B O e
selected and asked how many 154
hours of television they had a0
watched in the previous week. 25
The histogram to the right 2 s
displays their answers. ‘s _’é&
| M1 I

1-% & 10 A13-13 16-20 21-25 FE-Z0 31-35
mamber of hours of TV watrhed last week

a) Approximately how many
students participated in the survey?

g6

b) Describe the shape of the distribution.

sk awaé ?‘”‘{7 ht
¢) Approximately how many students watched 10 hours or less of TV last week?
d) Approximately how many students watched between 16 and 30 hours of TV last week?

I

¢) In which category is the median of the data? Explain. od "
The . mediaa 11 the awemge of Fh 43 ?”df o datn
whiel dre bo ﬁé’l_ tn  Flu £-iw C@?L?af}f- '

}A) 6w10h0ursj B) 11-15 hours C) 16 —20 hours D} 21 —25 hours

f) Is it possible to calculate the mean of the data from a histogram? Explain.

N{?f we d@‘% know Fhe @X&QL values o The J&%‘a.

¢) Which has a higher value, the median of the data or the mean of the data? Explain.

Mm:ai L/ %74 " skeved f"i:géi‘



9 .4 Notes: Normal Curves and z-scores

Ex I: The heights of adult American males is normally distributed with a mean of 70 in and a
standard deviation of 3 in. Draw the normal curve to represent the heights of adult American
males.

l 1 ' 1
¢l et 67 To 73 76 79
-3¢ 20 -l % slg t2o +30
b) Suppose you want to find the probability that an adult American male is less than 75 inches
tall. Why is this problem hard to do?

?S“ /g not  an a;mff a ‘59:«. "UM; V

We want to find out ~ow many standard deviations 75 is away from our mean. To do this, we
can calculate a z-score, '

value — mean x—%
z-score formula: z = — =
standard deviation o
A z-score tells us how Manis standard deviations we

are away from the mean.

¢) Calculate the z-score for 75 inches.

s ~-To _ 5
ZYS'“’ 3 -3

i
=t}

d) We can use a table of values (which will be given to you) in order to find the probability that
we randomly choose someone less than our given score. Use the table below to find the i
probability that an adult American male is less than 75 inches tall.

P(c1s)=9554

z | .0 | .1 2 3] 4] 5] .6 ] 7] 8] .0
—2 | .0228.0179] .0139 | .0107| .0082| .0062| .0047| . 0035 . 0026 . 0019
—1|.1587].1357| . 1151 | .0968| .0808| . 0668| .0548| . 0448| . 0359] . 0287
—0 | .5000] .4602| . 4207 | .3821| .3446| .3085| . 2743 . 2420[ . 2119] . 1841
0 |.5000].5398] .5793 | .6179] .6554] .6915].7257|.7580| .7881] .8159
1 |.8413].8643| .8849 | .9032] .9192] . 9332| .9452| 9554} .9641[ .9713
2 |.9772] .9821] .9861 | .9893 .9918 .9938].2953] .9965] .9974] . 9981
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Example 2: In 2011, SAT scores have a normal distribution with the mean score of the math
portion of the SAT being 518, with a standard deviation of 115. What is the probability that a
student scored less than 450 on the math portion of the SAT?

Step 1: Draw a sketch of the normal curve.

TN

h)

o | | - |
Step 2: Calculate the z-score. - 173 g 4oz S8 3T ME B

Why is this a negative value?

4o - 518 -68
= = 22 oz - D5 =~ —{,
zq’% s i i ¢

Step 3: Use the table below to answer the question. F ( < L{»S”D} = L7 "’3‘3
7

z .0 1 2 .3 -4 .5 N ¢ . .8 .9

—2 | .0228| .0179] .0139 | .0107| .0082| .0062| .0047 .D035] .0026| .0019
1 1.1587).4357| .1151 | .0968] .0808| . 0668| . 0548| .0446| .0359| . 0287
—0 | .5000] .4602| .4207 | .3821] .3446 35335&3?4}, L2420 .2119] .1841
0 |.5000|.5358 .5793 | .6179| .6554 .6915 .7257| .7580| .7881| .8159
1 |.8413| .B643| .8849 | .9032| .9192|.9332| .9452| .9554] .9641 5713
7 | 6772 .9821| .9861 | .9893| .9918| .9938| .9953] .9965 .9974| . 9981

Example 3: In 2011, the mean score of the math portion of the SAT is 518, with a standard
deviation of 115. What is the probability that a student scored more thar 450 on the math
portion of the SAT?

o(>4s0) = | = P(eis0)
— |- .27%3

(p(>%§0) = . 7257

M




Example 4: In 2011, SAT scores have a normal distribution with the mean score of the math
portion of the SAT being 518, with a standard deviation of 115. What is the probability that a
student scored befween 450 and 600 on the math portion of the SAT?

Step 1: Draw a sketch of the normal curve. 4so {:gg

Step 2: Find the z-score for 600.

jis /s

Step 3: Find the probability for scoring less than 600. [ ( <& é@@} =~ , [SEO

z| o] 1] .2 [ 3] a].57 .6 .7] .8 .9
~2 |.0228 .0179 .0139 | .0107] .0082] .0062] .0047| .0035| .0026| .0019
—1 | .1587| .1357] .1151 | .0968 .0808| .0668| .0548| .0446| .0359| .0287
—0 | .5000] . 4602] . 4207 | .3821| .3246|.3085] . 2743 .2420( . 2119 . 1841
0 | .5000|.5398] .5793 | .6179( .6554] .6915].7257|( 7580) . 7851 . 5159
1 |.B413|.8643| .8849 |.9032.9192| .9332] .9452] . 9554 .9641] .9713
2_|.9772].9821] .9861 | .9893| .9918] .9938].9953| .9965| .9974] .9981

Step 4: Reminder: You already know the probability for scoring less than 450, which is

s 2743 . Now, you can s M—ZO%WRLt the probabilities for 600

and 450 to find the probability of scoring between those values.
P(4sp-¢00) = P(<600) — P(<+52)
e ] 78@@ - S 3‘72'% 3

e

~ .,f—%gf:?ﬂ

Why does this strategy work?




