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9,01: Review of Measures of Center and Spre
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3 MEASURES OF CENTRAL TENDENCY
Mean ~ Median | Mode
Denoted as x, “x-bar” The number in the middle The number which occurs most

) % th . when the data is arranged in | frequently. There does not have
()V\“\ \W\::We;age | §< ascending order, to be'a mode. There can be

m : X ' )(q_d‘d more than one mode.

U&\w) 7 =2 If there are 2 numbers in the Bimodal - 2 modes

| \Y n / ,, middle, then find their average. Trimodal -3 modes

Ekample 1: Given scores from the latest test; 90, &g,’ /7é, 1, @8;, 100, $4/, g&’, E}Zf A ;3/8’, 56, 73», 89, 5%

a) Find the measures of central tendency, Don't forget to put the data in ascending order!!l
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5 NUMBER SUMMARY |
Minimum Lower (1s) - Median Upper (31) - Maximum
(Lower Extreme) Quartile (20d Quartile) Quartile (Upper Extreme)
% Q2 7 Qs
Smallest number The median of the | DPivides the dafa | The median of the | Largest number
lower half, into a lower and upper half.
If there are 2 upper half, If there are 2
numbers find numbers find

their average. their average.

b) Find the 5-Number Summary of the test data above.
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Box and Whisker Plot- a plot that displays the 5 number summary:

Draw a number line and scale it appropriately, Keep the minimum and maximum in mind.
Place points above the number line for each number in the 5 number summary.

Connect the minimum and Q1 with a segment as well as Qs and the maximum,

Draw a box from Q; to Qs.

Draw a vertical segment through the median.

¢) Draw a box and whisker plot for the previous test data,
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SHAPE OF A BOX AND WHISKER PLOT

Symmetric

Skewed Left 7

Skewed Right
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MEASURES OF DISPERSION (SPREAD)

,ﬁ #
Mean Absolute Deviation t“fﬁg"

Range Interquartile Range
g,, q g .
The difference in the maximum The difference in the upper \:[
and the minimum. quartile and lower quartile. MAD = 2 xp—~ |
(Max ~ Min) (Qs- Q) n

B3= 9K @\ =4

d) Find the measures of spread for the given data set of test scores.

Range=_ 6% 10R=_\5 MAD =
e —
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Example 2: ‘
a) List the number of pets from 8 of your classmates, I ‘ @)\ QQ_ ?T i& 3 E 3 ;2"
' ] | e
- : Jj
g . QU () B3
(15) (3)

b) Calculate all measures of center, and the 5 number summary for the data

= QQB , Mechan g«—- Mode: _ a

Min: | i Qo \{S" Median: 8‘“ st 3 Max: Q‘N

¢) Construct a box plot and describe the shape of the data.

Shape: .
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d) Calculate the meagures of spread. "3 - XE
Rangem?”\ f”(@ IOR = LMW MAD-,. 15} 9“
MAD o _ a ?g .
YR a% | XX MF%DW o LD
) |43 | Ve 21243 .63
| 163 | 18 5’ 311|037
2 1.63 - é“? 3 ﬁ*i‘;??
7 e \ows | IV \k3

BEST MEASURE OF CENTER AND SPREAD
SYMMETRIC WITH NO OUTLIERS

Mean and Mean Absolute Deviation (MAD) Median and Interquartile Range (IQR)

SKEWED or WITH OUTLIERS | Ny



9.01 Homework: Statistics Review Date:

1. Calculate all measures of center, spread, and the 5 number summéry for the data provided.
Construct a box plot and describe the shape of the data. Indicate if there are-any outliers.

Homerun distances (in feet) to center field in 13 ballparks: 21 3
387,400, 400, 410, 410, 410{ 4143415, 420, 420, 421, 457, 461 s,
L —
hos %
0% Qd w5

(@ ‘) { ,yﬂ?ait’&lﬂ\l (Q3)

.- n%.30% | L or, FID
Min: 3?:} Q: LH)'E" Median: L“l(" Qs: [FQOE" Max: 46/

uol-3¢ 7 R3- A i o
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- 2. Suppose that the numbers of unnecessary procedures recommended by five doctorgd

el ron A
period are 2,2, 8,10, and 18, If we ask a 6% doctor and find out that they recommefid 35 procedure%
Ww’mﬁ"mﬁ%

()ZrlozwﬂltheMemmandMeanbeaffected?”{\ e (;&NQ mﬁ(QM,\ M [ /ﬁ'}‘é }v\miﬁiﬁ

X =% Bvth mear !
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WaAlan= 0,
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(b) How will the IQR and Mean Absolute Deviation be affected?
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' 0. 20000 and-
3, ‘Suppose the salaries (In dollars) of six employees are: 8000, 10000, 15000, 1600
39000. ' ar

a, What are the Median ahd Mean salaties? ' g
Mediant $1950°

Mugan & )% ,-c>1“>1”~>
b, Why are they such different ritinibes? N
‘ ‘ . R Cen
5{5q’m>m s arm outlier Fhedt merc =) jf ) Y
{m pm\fs A pwen

‘Which measure of center is the better pick to describe this data? Why?
Miedian \Qj ' \ess  ackbected \‘7“;) e, butlier

4. Based solely on the given mean and median, decide on the shape of each distribution (skewed left,
skewed Fight, or approximately syrimetric):

a. Mean = 100Q_ Medianh =98

“ Shape: 4P OX] Mmate 'J
C\Dse “em.sdb.ﬁ ey '

Syrnnedri ¢

b. Mean =20 Median=41 - Shape Sliwed ek
‘Y\»thih\ S\jﬁ\&l(ﬂyﬁ‘} “-‘

éss : J

¢ Mean =934 Median = 850 Shape: §\Lawd<d ¥ \“Uh‘r
WA e & r\‘("g“)’lf,tm‘l“\’rlj
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9,02 Standard Deviation Notes ‘ _ ‘ Date

'} Statisticians use the Standard Deviation to discuss dispersion (spread) of data rather than the Mean

Absolute Deviation (MAD).

The average of the Kluare‘d differences of the mean is the \/ﬁ{( 1an (2

The 6%"&“«’\ ﬁtﬁ‘tr AN “"'\"‘V (o is the average distance from the mean. It tells us
how tightly the data values are clustered around the mean. '

MORE MEASURES OF DISPERSION (SPREAD)

Standard Deviation for the whole
‘ population

2 B - &) ey . /zcxi—w
Coon n n—1

Example 1: Compare the spread of the data for the two sets.

Variance Standard Deviation for a sample

Falcons Football a. Calculate the range of each set: Home: 3 a—
Points Scored in 2008 _ o 5.y '
Regular Season Garmes ' _
Home Away ' 1
Games | Games Y Away: g
M. 34 9 v 2F-9
V38 %
W8 Vm o
Y34 LI 4 b. The range of the home gaines is > the range of the aWay games,
) f .20 24 v Explain what this means: T 0&1%&‘% 1L j/w{ 'OLAZ_ I/J:(f( ﬂ .
1 L A 7
“ P ?35 ; :_; 3 WX. / oast m“v\’f § Seovek i jvewf'w i %M j’a"( ey
v o3 %4 %/\m\“ A j jﬂm f
c. Calculate the Mean of each set: ‘ _ . % (Hdme gémes) = Qﬁ«é& 5
— _ 237 < ek 19.25 -
e ERC AR e & '
K ﬂ%ﬂ fgﬁ £ K . % (Away games) = [ " &S
: R3(30) 3
Q) U'ﬂ. Qj/( » &3..&\*? 36- %1 -5
d. Calculate thig IQR for eacgn set: L*:"“ Home: -
: 22 I 34 3F A
3 devaz ¥, o) 13

: P A‘;vay:
A, ey RL2ILE
T2 W 22 24 ‘2"-1; 25 27 Qyvuy
e. The IQR of the home games is _~, _the IOR of the away games. Explain what this means:
“The spfé’ﬂa( 0/6 fhe i’ﬁ?ct&%& I\A-eﬁ fnp}v\“‘f fdfw@j 'S J'V-FA‘)L@ -
Home Jamg n oo Aty Golnas.




Dev1at1on, a, 1s the squate root of the varxance

—— , | | — —
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To calculate the Standard Deviation of a data set, find how far (the difference) each data value

(%1, X2, X3, 00 s xn) is from the mean (¥ ( ) These are the dev1at10ns from the mean. Square the . K\\
d1fferences and then find the averag by addmg them together and d1v1d1ng by the number of data

values for a population (n) or by (n 1) for a sample Thxs number is the variance: o, The Standard

To calculate the standard deviation, or, take the s uare root of

'thevarlance e A
o= émq‘:“_% o

| &fy. | j_@.w\aﬂ

Example 2: Use test scored (from the prev1ous lesson) 90, 89, 78, 81, 68 100, 84, 83, 83, 74, 88, 80,73, 89, 32 to
calculate the following:

Show calculations for standard deviation here:

B=__ o=

Median = IQR=_

Which meastire of center and éjﬁreaa" shotld be used to desctibe the data? ]ustlfy your 'réspohéé,




9,02 Standard Deviation Homework

Emily: 90, 90, 80,100, 99, 81, 98, 82
1. Which of the two:stadents should get the math award? Discuss why he/she should be the recipient,

Mﬂgk j}fd-zsL 51'9\ L «Q\n s the move CL@‘A.{’,{)*J‘CM‘)(. /t)-e wﬁw MRV
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Date

Mis. Durand has a problem and needs your input. She has to give one math award this year to a
deserving student, but she can’t make a decision. Here are the test grades for her two best students:

Jacob: 90, 90, 91, 89, 91, 89, 90, 90

2. Calculate the mean devz’utioﬁ, variance, and standard deviation of Emily’s distribution. The formulas
are below. Fill out the table to help calculate by hand.

ho Mean deviation: variance: % = ZCITE) (xln 2 standard deviation: o = _| 2G4 E) (x‘:’:Tc)Z
do-= A
"ég The mean of Emily’s test scores: ﬁL
ﬁ.,;/-g x; for Emily X, — X %, — % | - 2)?
90 O 0 O
i o 0 0
80 T 0 s
99 9{ Cf g ‘
81 o c,; (,( S‘/)
82 — gy | P ] @q

54

a. Mean deviation for Emily: _~

6"75"

10
b. Variance for Emily: bﬁ% - € ( u;lb

c. Standard deviation for Emily:

Q
Stg’uare oot 5F vmmm) 6(.x5 =

d. What do these measures of spread tell you?

rm( f)(»’r(\mﬂ\i Wd aw ”l“f'i“‘,c l,vf{" }\er 560%65 W‘fa_
Lo Fhe W\de:&r\ 4()»«,;—& o i (
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3. Calculate the mean deviation, variance, and standard deviation of Jacob's distribution. ‘The formulas
are below, Fﬂl out the table to help. calculate by hand.,

'>J|L gl v, ECxt—x)Z‘

Mean dev1atlon -n— var1ance o = At standard deviation: 0. = [T

i The mean ofIaCQb’s tes’t scores ol N e e e Dl e T e senn st g e

Xy for ]acob

® o6 | o | o

4. Based ot this information about the spread of test scores for Hrily and Jacob, which bf the two

students should get the math award and discuss why he/she should be the one to recéive it.

[:\we\ "H\"{)Vl‘)k\ ""‘0 K”M "’H\-E SﬂM /MA{\(@N%W)
TMML vg oot iu‘«ﬁf&%‘k th ,“; d) s

- C ‘f l j / Z o\ A \‘.h,./.

>
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9.03 Using Technology to Calculate Standard Deviation Date:

A Mean, standard devxa‘aon, and many other statistical measurements can be calculated using a scientific
»  or graphing calculator. Use the steps that apply to your type of calculator:
TI-30XS MultiView or TI-36X Pro

1. Hit [data]
To clear a list, hit [data] again and select the list to clear,
Enter your data in a list (under L1).
Hit [2nd] [data] and then select “1-Var Stats”.
Select the List your data is stored in (L1), and the frequency for each value recorded in that list
(FRQ:One), and then enter “CALC”.
TT Graphing
1. Hit[STAT] and select “1:Edit...”
To clear a list, arrow up to the list name above the list “L1”, hit [CLEAR] and then [ENTER].
Enter your data under L1.
Hit [STAT] again, move over to “CALC” and then select “1-Var Stats”.
Indicate the list you put your data in, like L1. If you need to specify a different list, press [2nd] and [1]
or [2] or [3] etc, depending on the list name needed.
6. Select “Calculate” or hit [ENTER] (wording depends on OS),
You will receive a list of the following info:

O W

Ol » N

o x=235.%! ? mean
s Yx=_ 37° g "~ sum of all data
s Sat= - 1it34¢ sum of all squared data
¢ bx= ]4' £54 standard deviation of a
PR =«%‘é§ % standard devintisiiof a [ ATION
s n=48 how many pieces of data in the set
. minX=_O7 LSNT . rnindmum
s Ql=_33 lower quartile
¢ Med= .5 *} median
o (8= ‘93 upper quartile
* maxX =_ 11  maximum

Example 1. Find the mean, median, range, interquartile range, and standard deviation for the followmg data

 sels, A 1711
v 35, 27 39, 41 41,:38,28,.33,.35,.37, f};Q\ b. 84, 85,105, 76, 73 93, 81, 74, 84 80,72 g'
- 5?3 2

Example 2. Compare the mean and standard deviation of the following data sets,

a. mpg of hybrids: 50,37, 42, 40, 39, 38, 41

Mean: LH

Std. Dev 'L" “

What are the implications of these statistics? I‘“ S\WV avs '@ b :’) gﬂ‘ ‘A 5 i ‘N%ﬁ

Mean 35.81% Mean ‘e ‘+5 5

Median A Median g P2
‘Range N Range %‘3 2
IOR ) IQR

Standard ” Standard

Deviation : L& ‘é 54153’ Deviation @F’* 02(?4'

b. mpg of sedans: 28,19, 24, 22, 18 24,26

Mean: | QB Std. Dev.» 3?

(‘%u

hed

‘S%
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9.04 Normal Distribution - The Empirical Rule Date
%
" Normal Distribution is modeled by a normal (bell) curve and is symmetric about the mean.
¢ Itis formed using the mean and standard deviation.

Foamdf
o The total area under the curve is 100 /obecause it represents all of the probability = iOD _ %

¢ Empirical Rule (68-95-99.7 Rule): the percent (probability) of the area under the curve for each

standard deviation is shown on the graph below,

e 7 ¢ R uf R R
- 30
qw%@; g€ ¥ gwy@g kA

The normal distribution curve is used to find probability. It must be a normal distribution in order to
use the above percentages (probabilities).

Example 1: For a normal curve, find the following probabilities of a randomly selected x-value from
~ the distribution. If may be helpful to use a sketch.
a. P(xs % — 20) b. P(xz X+ o) ¢ P(X~20sx5% +0)

FLS

d Pxz%) e. PxzX+ 30)

., N, 5985 %
| 3’%3%&%2.33 w;

' *C)"m:/: Fes j
Puﬁab/;{? Ho righ.  £x& men fefweln

0 L15%

7% : ‘; * ol s
&Qfﬁf f 5}35‘5‘( X £ m@m}éa&aé:{c

[he
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9.04 Homework - Normal Distribution & the Empitical Rule - ©"- -

1. Find the mdlcated probab].hty f01 a randomly selected'x-value from ’;he dis’rrlbuhon

the normal curve resented by ‘the shaded region,

2. Give'the percent of th drea under

,a BetweenZOandBO o b. BetweenlOandZSI . ﬂr'
- o - - 009-33‘* 00l35+b37‘r @ L\-qéj

C. Betvveen15 and85 ’gl\a-\“ 03’5’{; - Vd Atleast 20 (&O Qv mi)w)

e. Atleast35 <35 by ,MM,)' o f, AtmostSO (JO kX8 ﬂ‘%?‘?)

00035 tpons = 0-045 0.0+, )W{O R4 |

W
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9.05 Applications of the Empirical Rule . ' Date:

A) Comparing the SAT and ACT: college admissions offices need to compare scores of students who
take the Scholastic Aptitude Test (SAT) with those who take the American College Test (ACT).
Suppose that for recent college applicants who took the SAT, scores have a mean of 1497 (outof
2400) and a standard deviation of 350. Further; suppose that for recent college applicants who took
the ACT, scores have a mean of 21 (ou’c of 36) and a standard dev1at10n of 5.6.

AR

L. Sl(etch normal curves for bol:h the SAT and ACT listing values for 1, 2, a’?’@ﬂ 3 standard deviations

'IQQOftheIr.lean | A’(w\ | : ]\\

W v
\"ra‘v ok

Apply the empmcal rule to approximate the following: E m am»\wﬁq me ( é g- (7' 5. m? 7 K W&l>
" 2. About 95% of SAT takers score between what two values? ' '

within (L46Y = (797,0197)

3. About 95% of ACT takers score between what two values?

within (£ 207) (1.3,32.9)

4, Whatis the proportion of students who score getween 1147 and 1847 on the SAT?

%7,

5. What is the proportion of students who score between 15.4 and 32 2 on the ACT?

68413.5=1¢g 571

)If John scored at the 84t percentile on ’che AC » What score did he achieve?

7. College Board reports that 1,672,395 students took the SAT in 2014. About how many. students
achieved a score of atleast 21977 %
gz l£ %"“ S

692, %%(0 o&ﬂ = Il §lp st

*8. ACT, Inc, reports that 1,845,787 students took the ACT in 2014. About how many students
achieved a score of at most 21?

\(( A - ) - QQ TR ’,b
. s)wﬂsﬁﬂ(ows) 78979 shluk
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B) Last spring, 250 studeints took the Algebra 2 final exam. The scotes were distributed normally with

a mean of 70 and a standard deviation of 5.

9 Sketch the normal curve for t"
: ations on each 51de of thé'tn

o] exam scores, listing values ,fér 1,2,and 3standard .

17. Less than 9 m]umes n thelr career, ( 5()%)

“iilos ) = Fiy f/ﬂjm;

18. Atleast7i m]urles in their career. ( A ov Mo ﬁ}

Sot5e= 749,
" 169 (08 = 1425 plags

19. More than 5 but less than 111 injurles in their career.

35e 33t 2 $187 | 1676 (0 Pl5) = |

3 ?‘,;Z /o/m’ j@*m‘




9.06 Standard Normal Distribu’cions ' : Date .

o What do you do when you are looking for the probabﬂlty of an x-value in a normal
. distribution, but that value does not fall on one of the standard deviations?
Standard Normal Distribution;

. Tormedusinga mean of 0 and a standard deviationof 1.
e Used when the x-value does not fall on a standard deviation,
» The Empirical Rule still applies to a standard normal

distribution.
¢ To change an x-value from a normal distribution with mean # :
p T x—x 2 2 2 A A 2
and standard deviation o use the z-score formula; z = — 2__\,.; e z._ﬂ %’.‘, 2= 3= Zso J

o The z-score is the number of standard deviations the x-value les agv:ay from the mean.

7=, Fy) z=3 '

Example 1: For a standard normal distribution, find the following probabilities of a randorrﬂy selected
x-value from the distribution. If may be helpful to draw a sketch.

b. P(z=1) c. P(-2<z%3)

13.5

A 3Y
a3

1135

2-35

»3‘-2“()‘2 3

Convertmg to a z-score: :
Example 2: Consider a normal distribution with a mean of 72 and a standard deviation of 3.

Convert the following into z-scores, K=2 § =3
a. x=65 | b x=st | c. x=76
7 XX, 657 pl-72 | —
Z"” = “'Q 3 2z 3= 300( fz»:?gjg«: '.33[.
3 C N 3 e
' WHAT’ S THE POINT’”? ' ’ '

Z-scores enable us to find any probability with a table of values. The probability given on the z-score
table is the probabﬂlty that is less than the z-sdore. BE CAREFUL! We are not always lookmg for less

than!!!!
. Y=?L g=3 Joot H-
Example 3: Consider a noxmal distribution with a mean of 72and a stand d dev1at10n of 3, W __M L (: (¥ heS
9’ y“

Sketch a graph and find the following; 7 , - PWL Lalili) fi & | &
c. P(76 S x 581

bable.
(X565) A “i‘m}:ﬁ “H\AL

\W\“H\.Q_

b, P(x281)

(?)f*l"?"?i"-?*
~0.08 Q\. |

100905
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9.06 Standard Normal Distribution Homework % :70 Cf =0 z"’ 6“" o
1) Anormal dishlbu’aon has a mean of 70 and a standard deviation of 10, .. . . F

: Calculate the z-score and use the z~score table to fmd the mdicated probqbﬂlty

b. P(x247)

c Wha’c is the probabﬂltyiha’c a person Ry ( 4
will score 16 mote thn 797~ P’ (‘){ L f—?‘f 1A G .

TR T et

d. Whatis the probability that a person
will score between 92 and 1117? 0.%¢ 4 30,2 ?23

120,835 02171 x=io0 = 15(0.8 %)

a5 f o. 492 z’ x—100 = V2.6
2.7 m”a?w 0733 0.3 | ( | \'/;_175?] '

\ci
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9.07 Standard Normal Distribution Applications | o~ Date
f‘% All data in the following exercises is normally distributed. “"5"\: (85 6=

1. Jack took a standardized achievement test with a mean of 125 and a standard deviation of 15,
Jack’s score was 148. | X =4y a
a. Whatis the percentile rank for Jack’s score on this test? Percentile rank means that Jack scored
as well or better than that percentage of students taking the test. .

z- 2. 53 0437

b. IfJill scored at the 67 percentile, what was her score on the. test? 7

X X-125= 1 5(0.H4)
200y 9 = | '3 m%mﬁ O H X ’ag i
(¥ g=oky | 2 = (Wi =l My

=131.¢

2. The average number of absences for 1st graders is 15 with a standard deviation of i

a. Whatis the probability of a 1st grader having fewer than 6 absences?

%290 | 2083l — - -~

c. Ifastudent is absent more often than 30.85% of other 1st graders, how many days did she miss?
Z=-0.5

3. On the Scholastic Aptitude Test (SAT), scores have a mean of 500 anda standard ddiation of 100,
a. Mo scored 600 on the math section. What percentile did he achieve? -

RE€oO [ Zox-% | 226007507 4 | O.8H3 | 403
g few o

b. Larry scored 750 on the math section. What percentile did he achieve?

X=50° | L 760500 A G o hm
feloo = géa;;' - (Q_‘E: Oﬁ(“)%’;?;? ‘?;33/9 Pe’?xxi;é:\'{’;j{,,

XK=qs0
c. Curley scored better than 97.72% of students on the math section of the SAT. What was his score?
A O(?*?_la\ 5 2= q? O : m}f"*? | o0 =X-500

a- Hoo =K,

- 500 ;
‘ - im} ‘ %’:"‘Qzé@i




X265 0=5. w45 2

4. A patient receh‘tly diagnosed with Alzheimer’s disease took a cognitive abilities test. The inean
score on this test is 52 with a standard deviation of 5. ¥ ;%\\\, \
a. If the patient scored a 45 on the test, what is his percentlle rank? ' "

7"3“‘—1.,...._...4 ‘49’.-5& - ?(gz. w§ OO?O% *-%;‘5‘”0%/, ﬁé«uw+1ﬂ’

o ————

St } L

5. Mrs Durand’s A]gebra 2 umt tes’t scm g have a mean of 82 w1th a slandard devmtmn of 5. 5
a. Wha’c 1s the probabﬂity that & stadent wﬂl score at least a 92? ! fCX L C;z Q) L

| the probeblhfy a student wﬂl faﬂ? - ' T .
P(%Lgﬁl L") z_..ér'il{- f@« ) P(yzg‘tj 4_) P(z 'L.“ZZ?‘)'Z 00

3. 2 mches What is the percentage of trees w1th a chameter be’m}ee 8 end 15 mches? B

3.

o 6—?65 l |

7. The weights of 1800 fish in a lake have a mean of 3 kilograms and standard deviation of .5 kilo grams
a. What percentage of fish weigh at least 3.75 kilograms? ( 3, 7,; k(’?: oy mm@) X=3 o= ()*E;

P()WB“;!E)“ l«P(x"T%‘S) |-04335%.
2- L2 (5 L od33a P(xz375)= 0.0(6¥ e(s .,4:5’/]
' b. Approximately how many fish in the lake weigh atleast3.75 kilograms?

0.066% x ($00 = HEE fish | -

S0 P(“’”""“g) 2,= ?3',:;;20“ -0.63 '?—"»,f -‘5'““156




Accelerated Pre-Calculus Name:

9.07b Quiz Review: Centers, Spread, & Normal Distribution

Use the following box and whisker plot to Identify the information requested in #1 - 5,
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1. What percent of values-fall between 4 and 117 5. Identify the test scores for each value:
Ql:
2. What percent of values are below 7?
' Q2:
Q3:
.3. What percent of values are above 117
| ‘ Minimum:
4. Describe the shape of the distribution of test ‘Maximums
scores. "
IQR:
Range:
Notes:

In a normally distributed distribution, the mean is the best measure of central tendency.

With skewed distributions (left or right),however, median can be the better measure of central tendency

The interquartile range (IQR) Is the range of values within which reside the middle 50% of the scores,
The first quartile (Q1) indicates that 25% of the scores have a value lower than Q1
The third quartile (Q3) Indicates that 75% of the scores have a value lower than Q3

The median is the value that is in the "middle" of the distribution (Q2), with 50% of the scores having a
value less than the median :



6) A machine is used to put bolts into boxes. It does so such that the actual number of

bolts in a box is normally distributed with a mean of 106 and a standard deviation of 2.
a) Label the x-axis and the Empirical rule probabilitles under the Normal distribution graph below,

Use the scenario and graph above to answer the following questions. Show all work and write a
probability statement for each. Answers may be given in percent or decimal form,

a) What percentage of boxes contain no more?t.han‘]Qspol_.‘cs?

~ b) What percentage of boxes contain at least 104 bol’@s} N

¢) What is the probability of boxes containing bétwéén 102 and 112 bolts? |

d) What number represents the 78h percentile?

7) Atest was given to 120 students, and the scores approximated a normal distribution, If the mean scorewas 72

with a standard devlation of 7, approximately what percent of the scores were 65 or higher?

,\

i
s
e

N

Ay



Accelerated Pre-Calculus Name: k

A%
9.07b Quiz Review: Centers, Spread, & Normal Distribution ' J
Use the following box and whisker plot to identify the information requested in #1 — 5.

A B
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1. What percent of values-fall between 4 and 117 5. Identify the test scores for each value:
M-}w&m &) ond QS 50" : _ A{_
(sthe piddle 50T~ a

2. What percent of values are below 7?

S‘OO’ (Wﬂa(/&fn' Q2: ':;Z

3. What percent of values are above 11? / €3
. - {J
A2 Minimum: ‘2
4. Describe the shape of the distribution of test

‘Maximum: ]a“

scores,
5 boused &[ﬁ | ( a3 2{‘@ 17’3 IQR:
S oraer T ¥ - 4=3y 7
y{/c’)yer A’U/Oh /% /{%7{”({“ 12~ 3 oo w"?Range; /O
Notes:

In a normally distributed distribution, the mean is the best measure of central tendency.

With skewed distributions (left or right),however, median can be the better measure of central tendency

The interquartile range (IQR) is the range of values within which reside the middle 50% of the scores.
The first quartile (Q1) indicates that 25% of the scores have a value lower than Q1
The third quartile (Q3) in;lica’ces that 75% of the scores have a value lower than Q3

The median is the value thét is In the "middle" of the distribution (Q2), with 50% of the scores having a
value less than the medlan .



‘ 6) A machine is used to put bolts into boxes. It does so such that the actual number of
| bolts in a box is normally distributed with a mean of 106 and a standard deviation of 2.

a) Label the x-axis and the Empirical rule probabilities under the Normal distribution graph below.
oo Pk
)

=06 ¢

o o2 o fon b g mo e

Use the ébénario and graph above to answer t‘he following questions. Show all work and write a
probability statement for each. Answers may be given in percent or decimal form.

Y
~ a) What percentage of boxes contain no more than 108 bolts? ___ i

X6

. ) . . - " N ) ' v r ‘ W()""
b) What percentage of boxes contain at least 104 bolts? y Zja X>

Pl z lo4)

¢y What is the probability of Boxes éon’cai‘tﬁing‘ between 102 an.d 112 Bolts? | (’7‘:;? 35 A _ - _
13.5434 5435 42.35

d) What number represents the 78h percentile?

~ o W JOb
=R pame Xt TS
SR G .'lk_x:ro%’.s%‘

7) A test was given to 120 students, and the scores approximated a normal distribution. If the mean score was 72
with a standard deviation of 7, approximately what percent of the scores were 65 or higher? (

¥=F | g €EF | 58T

&2 | e
g =7 25\ 1= 0058 FH G
X=65 | 2=~ P(X“ ) S

A\

"




Accelerated Pre~Calculus ' Name.:

9.07b Review WS 3: Centers, Spread, & Normal Distribution

Use the following box and whisker plot to identify the information requested in #1 -

W = & ED &0

1. What percent of values fall between 40 and 497 | 5. Identify the values from the data:
Q1
2. What percent of values are below 49?7
: : Q2:
) : {23:
3. What percent of values are above 37?
Minimum:
4. Describe the shape of the distribution of test Maximum:
scores.
QR
Range:
Notes:

In a normally distributed distribution, the mean Is the best measure of central tendency.

With skewed distributions (left or right),however, median can be the better measure of central tendency

The Interquartile range (IQR) is the range of values within which reside the middle 50% of the scores.
The first quartile (Q1) indicates that 25% of the scores have a value lower than Q1
The third quartile (Q3) indicates that 75% of the scores have a value lower than Q3

The median is the value that is In the "middle" of the distribution (Q2), with 50% of the scores having a
value less than the median



6) A set of scores with a normal distribution has a mean of 50 and a standard deviation of
7‘ ‘ ! .

a) Label the x-axis and the Empirical rule probabilitles under the Normal distribution graph below.

Use the scenario and graph above to answer the following questions. Show all work and write a
probability statement for each. Answers may be given in percent or decimal form,

a) What percentage of scores is no more than 35?

b) What percentage of scores Is at least 687

¢) What percentage of scores Is between 29 and 64?

d) What number represents the 450 percentile?

7) The monthly ihcome of 5,000 workers at the Microsoft plant are distributed normally. Suppose the mean
monthly income is $1,250 and the standard deviation is $250. What percentage of the workers earn less than $1750
per month? (Answer .877)



Accelerated Pre-Calculus
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Name:

9.07b Review WS 3: Centers, Spread, & Normal Distribution \)

Use the following box and whisker plot to identify the information requested in #1 — 5.
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1. What percent of values fall between 40 and 497

_5%

5. Identify the values from the data:

Y
1"%}

QL . :
2. What percent of values are below 49?7
?% e Q2: ZZ U _
Q3: l
3. What percent of values are above 377 9
1 7Z -Z) , Minimurm: :Si’f
4. Describe the shape of the distribution of test Maxirmum: 5 8
scores. 6;33 @l ' '
J P
33;3 - Lf Range: ' 1
Notes:

In a normally distributed distribution, the mean is the best measure of central tendency.

With skewed distributions (left or right),however, median can be the better measure of central tendency

The interquartile range (IQR) is the range of values within which reside the middle 50% of the scores.

The first quartile (Q1) indicates that 25% of the scores have a value lower than Q1

The third quartile (Q3) indicates that 75% of the scores have a value lower than Q3

The median is the value that is in the "middle" of the distribution (Q2), with 50% of the scores having a

value less than the median




6) A set of scores with a normal distribution has a mean of 50 and a standard deviation of

7. .
a) Label the x-axis and the Emplrical rule probabilities under the Normal distribution graph below.

344

29 3 L‘G 50 ¢z 64  H

Use the scenario and graph above to answer the following questions. Show all work and write a
probability statement for each. Answers may be given in percent or decimal form,

a) What percentage of scores is no more than 357 , 0.0 6 Q‘ Al { 6 I(;L /D
2=%% @%& = =203 00160
b) What percentage of scores Is at leasf 682 O.00 51 ov 0.51 '\7/0 PCX 2(&) = ( - P(X é (g)

_'c) What percentage of scores is between 29 and 64? q :71"\5 C,

2= €¥-50 < |~0. 1991
= 0,005

d) What number represents the 45h percentile?

- | =T | =13 X=50 e
Oh5= 2= ~013 2.,_,?% 015z = ¥~50=-0,9
X-50= 2(~0.3) =41, 07

7) The monthly income of 5,000 workers at the Microsoft plant are distributed normatly. Suppose the mean
monthly income Is $1,250 and the standard deviatlon is $250. What percentage of the workers earn less than $1750

per month? (Answer .977) . 9.60 ' —
62450 —

)(*:\11'50

et e e AT T
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9.09 Confidence Intervals ' Date:

Opener: We plan to meet Saturday morning for a fun day at Six Flags. If I tell you that I will

be there at 10:30, what time do you expect me to arrive? JO: 30 Would any other times also

be reasonable? If so, what are they? _(0:35 L0 35” 05 [0:30 + R m;fm"ﬁf $

Would you be more confident that I will arrive “on time” if you make my window of arrival
tune@ or narrower? Why?

o
Bocuuse "le L. Move P hoas L0 +he f«f’éfjawb@é@
Population vs. Sample: éfgm s
Population: includes all elements of a set of data Sample: includes a portion of a set of data

example: aﬂ (,{ ) S’ mopuﬂh example: 360() aai Uj‘/ﬁi Cﬁ%&p m‘m/ bmé?

Parameter: a number relatmg to the populatlon Statistic: a number relating to the sample

example: N= &5 x}{’}‘} Feo U 3 adults example: ﬂ FEX%S
p P 30 “/ Us &m’ﬂ*ﬁ* Mo zam%;z,i 9 <8 e wu,h wj@@j ,Q,w&
ST Collese Ve erees )
Identify the population, sample, arld stéréls’uc for each of the following scenarios: (7@ j -

A survey of 1300 American households fourid that 32% of those households have basements.

Population: Al Amaican Sample: [ 3(3@ Hmeanican Statistic: 'P 0.32 ! Mune.
é()dd:‘,!‘u& 9 é‘ouge!@g&g C‘S’L‘l"’g‘jé&? éﬁi?y%"ﬁ‘iéﬁv?%’

. The average bill from every 6t person getting food at Ch1pot1e in a 3-hour period was $19.61.

/ Populatlon ﬁ{jxp Cﬂ i}’f“[ Sample: Ev g C:IS/’?ms’v" Statistic: W x 7 6{
e }%&gﬁdé e v fa e 37 f»&z fes &,Wﬂ M &tp /05 {

["Confidence Interval for Proportion: Confidence Interval for Mean:

Confidence Intervals are intervals of plausible values for estimating a parameter, w1th a

- given percent confidence. We use a sample mean to estimate the population mean. We use a

sample proportion to estimate a population proportion.

Consider this: The Milton Parks and Recreation Department wants to build a new park in
Crabapple. To allocate funds to build the park, they need to determine if residents in the area
want one. They mail a survey to residents within 1 mile of the proposed location and find
that 78% of residents who responded are in favor of building the new park. They’ll find
confidence intervals to project what all residents in the area may think of the new park.

Jasn T
7

St vu a«?“am !”““&7‘: zmu? (£ é ren ; f ,&; ?"}Y
p = fl f) P o = [,,éﬁbb&%a‘f\ /“fms Al A T w”\

Z = ZeSCove, ‘?QVP ﬁix Ajf'g:a L’*‘mi/ﬁi’ Zm Fedilovd, "’Q.‘ﬁe” }Cim a?ga‘/i 6/ I""’Cu fu
oﬁmévm vm“i‘z n= S?(ﬁy%% size.

oa’f\
| - g~
Margin Of error = 2’: ﬂ%@ W | Margin of error = V=

"“E"’r‘% i)z“PubQéf}*G“ LW "DOML on ', H= %’“ﬂ qu’pbdﬁmﬂ Mé&ﬂhvk

n = 54zm fe si2e.




Examples:

=50

P ’?’;‘«;:ofg#é

1. Asurvey of 1150 people found that 84.6% of respondents believed a toilet paper roll s

2 "{5?1:2‘}?(’“?)
——

[« o7 should roll over (not under). Construct the following confidence intervals for the

weese proportion of people whose toilet paper rolls over and state the margin.of error for each.

c L CcT o540 s, 0-74Ci-0.846)
f”'éﬁfg *::«C).;@f’?@ zmmléf;’?

e 90%

|CI=o84too0lg

Hso

95%
3 0038

Z %w,?{;

-0

2

CT=0.94+ (9 J

’ | W“%m am i 5’6 érrt}w( ME)
[ogie(i-osu) T

= (ME)

(T=

I

| @g @f@

Tise | CI=(0%a5 0% 5%’)
=0T E 0091 |

2, Inasample of 2500 people, 770 people separate their Skittle’s by color before eating them.
p peop people sep y )
Construct an 85% confidence interval for the ptoportion of people who “taste the
o) 560 rainbow” with colors separated.
ne

g%‘;}i}:i}*%{}?

07 or
02220
=1

o ‘L’"l’% .
,@??ijmo‘ 308 + | JE’*E”XG'@‘?‘?@ ( ( 0.495 0.

[ CT=0308+ 0.01329

A500

‘3. A recent survey of 133 Milton students found their average daily screen time is 5.402
wﬂ”‘”‘“"”’g@m {hours. If the population standard deviation is 1.565 hours, construct the following

w e |confidence intervals for the average daily screen time for all Milton students and state the
Yt Zyn margin of error for each,

I | ! j g;*». . o o
N S L CT= 8402t 1.2% L%ém (gc’zax}s%)’
azi 23 | g 'C,I,:*.,g‘f%ﬂé?f O‘g,“??q, 33 .
. clxg.aaata.%(%% .
2088 ﬂ Jiss (5:05;,195:%;;))

Z

3;,”«:24

58

CT =5402%0.35 0

4. A recent survey found that Milton students get an average of 6.303 hours of sleep each
night. Given the sample size of 540 students and population standard deviation of 0.926
hours, construct an 88% confidence interval for the average amount of sleep by Milton

students.

6 =096

£

wl‘é{'é bl I

DA% |

< £.303% .06
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' 9.09 Homework; - | \{"'UCT*

1. High school students who take the SAT Mathematics exam a second time generally score higher
than on thelr first try. The change in score has a normal distribution with standard deviation
o =50, Arandom sample of 1000 students gain an average of 22 poinis on their second try.
a) Construct a(95°Zd conﬁdence interval for the mean score gain £ Inthe population.

~~~~~

Qi Xt g;:; =dat (.96 ) 2 ”“[[Q‘? %{ M’qu)/

I000 o eereeesrsememersrmrs e A

L0287 AN
*WM 2zlool. fe 024 0 chand (o /A
b) Construct a 90% confidence interval for .

S A N (L 391, 4. L0) |

lOOm s
Ry
’ Q‘ .Zm::\'bnk R 0% v chaade (o ‘%»‘)

¢) Construct a 99% confidence mterval for

LT =48 (4563 3 [(17.9a1, 4 o*—mﬂ

088 "”:: MM\\ uu‘"“
X LWMMMM i kw\,;, §iise 005 dev et (oe 95 3
d) What is the margin of error fc:r each of the confidence intervals calculated above?

in part )4, Q, (ma\ﬂ AS =18, 901 & U B C)%%
%ﬂ}‘ in part b)_.‘h{ (ﬂi‘b » "‘:L? o ;;,4?;5;! an | Q‘h‘%ﬁ
- | Jideo
in part c}_ﬂ;@?.cg*% ) »:.?Em PV oy é"“}u,ﬁmi } + L'lL O’?'a} (7
. ) \IW‘:’ W”"‘""”"""_"""‘

2. The National Survey of Student Engagement found that 87% of students report that Their peers
© at least “sometimes” copy information from the Internet in thelr reports without citing the
source. Assume that the sample size is 400,  Construct an 88% confidence interval and
find the margin of error T

/{5 = &F «;w:m;siz)‘ o o '{%p,x,m o sarnple

o Loo. e - |
(1-) 21 (.13)

e OB Y - - :
B84CT = P Jv’_.,_f -iv ¥ 55 [EED2 it oz
,0(’3 ; K f.»' -‘. .

8 [> ' { 890
?(QD - h 2 = \ooh'&‘f. Ol ehact (—qut{w} B
- :m; - {Lor .“"*W:) . "

X, O&(p
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%JLQA‘- P e l s el \ Tiob s?.w) ,2ASE o139 )v
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3. A recent survey of 1366 adulis found that 1127 of those respondems like hot sauce on their

eggs. Construct an 80% confidence mterval
2 = (gol for 10 o~ g
(e Q0D

|2l ™

%\

i"?;(o&a

4., A national opinion polI found that 44% of all American aclulls agree that parents should be
given vouchers good for education at any public or private school of their choice. ‘The result,
was based on a small sample, How large of a randorn sample is requnred to obtaih a margin of
error of 0.03 in a 95% confidence interval?

<= i e N v

g”?iﬁ R
L LS em)

(‘5(93 /f %(.s‘@) o_a 2-; “ﬁgfb)
ldf(,a .%(\

m‘x

,,\‘_,. (;M )(&sw)<séa‘> '05%405

5, A radio talk show Invites listeners to enter a dlspu’re about a proposed pay lncmaﬁif% city
council members. “What yearly pay do you think council members should get? Call us with
your number.” Inall, 958 people call. The mean pay they suggest is $8740 per year, and the
standard deviation of the responses is $1125, Calculate a 90% confidence interval for the mean

pay u that all citizens would propose for council members. 2/ W“w\\<
n=a58 TSR0 o = llas N

7 @ 08 i@/bioafmla@

i 18 | 0s
Aot 0T = Yk '2;:-'\;” %‘?'-%0 . (og (t\as") |

= $FH40 + 52933
[(*8ue008, "% 93) |

. Ky

!
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9.10 More Confidence Intervals Practice A_ T
Gonfid ¥~ Tioo
+ 1. Atown takes a poll of its residents to find out how many people would be willing to pay a new tax
to repair the town's sidewalks. Out of 1100 people polled, only 130 said that they would be willing
to pay. : .
(a) Find a 90% confidence interval for the propostion of the whole town that would be willingto

pay the éxtra tax.

o *=0ONEE ] 5 Jous(-oagy _ .
\%ﬁﬁ \%%ﬂm 005 CT=0MFL]¢ \,)“”ﬁ'sfa“"‘“ - RQM&QQ?WO}(
%"‘”wﬁ CT ~oitg+ 0.0l6ok T

0
(b) If 15,000 people live in this town, then we are 90% confident that between ‘ 5 K ‘ and
X)) will be willing to pay this tax.” (Fill in with numbers of people.)

o“‘bgo(ﬁoﬂo}t 158020 0.13%(15000) 2001074

2. A company that produces white bread is concerned about the distribution of the amount of
sodium in its bread. The company takes a simple random sample of 100 slices of bread and
comprites the sample mean to be 103 milligrams of sodium per slice. , :
(a) Constructa 99% confidence interval for the unknown mean soditm level asstumrirrg-thrat i

population standard deviation is 10 milligrams, {

| ’ | o il _ X 1o .-_ n l 05,63) , i

=joY "T=y+z2(6 T= P AL S8 = UO{)‘%Q‘ u

| n CI=¥X g(‘_ﬂo CI=10324.5 (W) ™ ) 3
AN

. 5=l | K,
s=\0 | | CT=io3 e 458 N «
(b) Interpret the 9% confidence'interval found in (a). - _
Ae ana 7?% Conlident. Hhal the mean b
Sodum lovel per shice is betueen lwn‘%&‘»n:j and 105.5 ‘g‘@“

3., You work for a consumer advocate agency and want to find the rean repair cost of a washing \ <0 f{b
machine. In the past, the standard deviation of the cost of repairs for washing machines has béen
$17.50. As part of your study, you randomly select 40 repair costs and find the mean to he.$100.00,

. (a) Calculate a 85% confidence interval for the population mear,

G=150 Cl=%+ 2 6\ 4 LT =100 !”"’(ﬁ"@}

n= Lﬁ* O Yo

= =008 CI= g0+ 3 Te4y
K ;
(b) Interpret the interval found in (a).

e e 8}5 % C’/oﬁﬂ ¢ ;QN&; 'ij “ﬂ%& m)j Ve ' aiv KO% ”Ca\/
onshing macdine. o5 bekoean “$9¢ 00 an /0395

4. You want to estimate the mean fuel efficiency for all Ford Focus cars with 99% confidence and a
* margin of error of no more than 1 mile per gallon. Preliminary data suggests that o = 2.4 miles per
gallon is a reasonable standard deviation for all cars of this make\a)nd model. How large a sample

. 0 you hee < ' = Q
T Dy (2 (L@ 3 [semes
oy - ” 6-’.- o M./;“\. . | éﬁj
g=2% 5 ME:‘" %(‘W\B _("/ : ;\Jﬁ;z F3Hl =n 34 cars 4
N’ _ : \m g(%&) N 23334\ dhis Mo AA -
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5. The actual time'it takes to cook a 10-pound turkey is a Notrdal random vatiablé with a meanof 2.8-
hours and a standa:tcl dev1atlon of O 24 hours Suppose tha’c a 1andom sample of 35 lO-pound ' g\ ;O

© tuirkeys is taketi. AT A
“(a) What is‘the probabﬂ_ﬂy that a randomly selected 10~pound ’rurkey will fake Iess than 3 1 hours
‘co cook7 Ty : : . , ey _

p Il&ﬁbéd . .

' ‘decreases or stays the same where ME =z

As the sample size (n) mcreases, the margm of error (MEF) _ O/@C rauses” J
' As the confidence level (C%) intreases, the margin of error (ME) _ /¢l eafes / wl(JCJr wid o, 21
As the standard dev1al:10n (0) increases, the maigin of error (ME) _/Ae2ases / mwﬂz_/ vA Vm'll
: . . i1 Hhe ola a‘l

3




9.12 Reylew Date: Kﬂfm

1) Asamipld vf 16 students finds that the average ages 22 years. All stident aies have a standard
davintion of 6 years, Construct & 95% confidence intvr\)ul for the average age of students,

| Lo | :
KE22905 07 R Lagon 1 K:fx-*fu? o(n ,sw %
Al s “"-

T Ly ‘m’tiﬁf: A\ 08D

2) Congtruct a §9% ccmﬁdenm tritérval for the populuucm mean lifet Ime of ﬂuorescent lightbulbs, Assurne
the papulation Tins.8 Nonnal digtribution with astandard dev latlon of 31 hours.” A sample of 16

fluorgscent tight bulbs have a mean life of 645 hours, - (T s
e £\
e B s Q*g;w Luss _d, 8L T ((p;u BOS , (b4 Q45

A2 L otk
3? »:%wl.df’l'”{ (;W"\H} ?o(bﬁ\b.

N& faeg

s

A,*-_g = va g;g, B —— '
3) A sample of 100 bc»an CaN.LANS showed-an ayerdge welght of 13 punces, 1f &l been cans have a standard.
deviation bf 0.8 Bures. construgt 1 85% conficnice intetval for themean welght of the pgp;ﬂatmn S

g.\_.wmmm QX | Loy (‘H Q _wg L(tz 586 oz 13, I{S“og«

4) A researcher wants o khow thé percentage of Colurabus reSldents who wold faVor ) tWO Ce
in the gasoline tax to fund road repajrs. A random safmple QF 900 residents finds 2?8 favor the increase

. f o
; . . ) Specify the parameter and stalistic for this problem. ’
438 . 309

; A
{@MV A uf‘\\w» c? At Mma@ﬂ\"&s D 3"(&3‘”\3\\6 W a0o ’
50 i £ Mnereaat, P ?vb(:ywhw\ s& gw m-\hj
b) Find an 8/\/0 con den?e interva for the rameter. 3 ’(“n ”‘J & ﬁlmwepaa.
CIl=Px2 | ~ .aoq(h Bo4)
Gl P ¢ " 0% I LAY | Tees
| N\ L. oo,

(Co 284, 6. asaa\)‘

. -r'-'z; = m\ &)8
5) Arandom sample of femalé college students has & mean helght of 64, 5 xnches, which is greater than the
63-inch, mean height of all adult American women. Determiine If each bold-faced number is a
paraimeter or a statcstlc

K= b4S 18 o statishe baeuce ccm&m o soaple 9
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1) Asdmple of 16 students finds that the average age s 22 years All stident ayes have a standard,
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4) A researcher wants 10 khow thé percentage of Columbus resrdents who waild fa\mr 3 two Cerrt increase
in the gasoline tax to fund road repajrs. A random sample QF 900 residents finds 2?8 favor the increase
a ) Specify the patameter and statistic for this problem.
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5) A random sample of female college students has a mean herght of 64, 5 inches, which s greater thani the
63-inch. mean herght of all at lult American wormen. Determine If each bold-faced number is &
paratneter or a statzstlc
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Unit 9.12b Test Review WS #2 -~ Statistics

Directions: Draw and label hormal disttibution curves, then answer the questions.

1. The weights of the 50 football playets are a) What percent of the players welgh between
normally distributed with a mean of 178 pounds 178 lbs and 194 Ibs2
and a sfandard deviation of 8 pounds.

b) Whatis the probability that a player weighs at
most 170 lbsg

c) What s the probabiliity that a player welghs
less than 162 Ibs or greater than 194 1bsg

d} How many players weight between 170 1bs
and 186 lbs?

2. Identify the population and the sample:

a) A survey of 1353 American households found that 18% of the households own a computer.

b) A recent survey of 2625 elementary school children found that 28% of the children could be
classified obese.

c) The average weight of every sixth person entering the mall within 3 hour period was 146 |b.

3. Determine whether the numerical value is a parameter or a statistics (and explain):

a) A recent survey by the alumni of a major university indicated that the average salary of 10,000 of its
300,000 graduates was 125,000,

b) The average salary of all assembly-line employees at a certain car manufacturer is $33,000.

c) The average late fee for 360 credit card holders was found to be $56.75.



4, For the studies described, identify the population, sample, population parameters, and sample statistics:

a) In a USA Today Internet poll, readers responded voluntarily to the question “Do you consume at least one
caffeinated beverage every day?”

b) Astronomers typically determine the distance to galaxy (a galaxy is a huge collection of billions of stars) by
measuring the distances to just a few stars within it and taking the mean (average) of these distance
measurements.

5) The length of a certain fish species is normally
distributed with a mean of 15 ¢m. If a fish in
this species is 18.8 cm with a z-score of 1.9,
what is the standard deviation?

Use for questions 39-42; The shoe sizes of the 36 students in Samantha’s PE class are normally
distributed with a mean of 8.5 and a standard deviation of 1.5,

39. What percent of the students have a shoe size | 40. What is the probability that a student will have
between 7 and 11? a maximum shoe size of 9.57?

41, Approximately how many students wear at least | 42. Approximately how many students wear a shoe
a size 6? size between 8 and 107




Answers:

2, a) population: all American households

sample: collection of 1353 American households surveyed

b) population: all elementary school children

sample: collection of 2625 elementary school children surveyed

¢) population: all people entering the mall within the assigned 3 hour period
sample: every 6th person entering the mall within the 3 hour period

3. a) statistic — part of 300,000 graduates are surveyed

b) parameter — all assembly-line employees were included in the study

c) statistic — 360 credit cards were examined (not all)

4. a) population: all readers of USA Today;

sample: volunteers that responded to the survey;

population parameter: percent who have at least one caffeinated drink among all readers of USA Today;
sample statistic: percent who have at least one caffeinated drink among those who responded to the survey
b) population: all starts in the galaxy;

sample: the few stars selected for measurements;

population parameter: mean (average) of distances between all stars and Earth;

sample statistics: mean of distances between the stars in the sample and Earth
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2. Identify the population and the sample:

a) A survey of 1353 American households found that 18% of the households own a computer.
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3. Determine whether the numerical value is a parameter or a statistics {and explain):

a) A recent survey by the alumni of a major university indicated that the average salary of 10,000 of its
300,000 graduates was 125,000,

. S“’ﬂ"’is%c,- ‘)M?t e’() 300)00\‘3 Ta&uxﬁu

b) The average salary of all assembly-line employees at a certain car manufacturer is $33,0

Pa o mQ‘&'(’ar 'l : 'EH\Z\ YS;::‘LQ:-—,QKM QMP' 03&3 WL iﬂw

¢) The average fate fee for 360 credit card holdérs was found to be $56.75.

A,;A’g(\'i(,w 3é0 (Lw\‘ no"\' A“) Mr“ MJ’ W Gs(amm@‘%

\
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Use for questions 39-42: The shoe sizes of the 36 students in Samantha’s PE class are normally
distributed with a mean of 8.5 and a standard deviation of 1.5,
39. What percent of the students have a shoe size | 40, What is the probability that a student will have
between 7 and 117 1] a maximum shoe size of 9.5?
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Unit 9 Test Review WS #3 - Statistics

6.10  Apartment rental rates. You want to rent an unfurnished one-bedroom apartment for next semester. The mean
maonthly rent for a random sample of 10 apartments advertised in the local newspaper is $540. Assume that the standard
deviation is $80. Find a 95% confidence interval for the mean monthly rent for unfurnished one-bedroom apartments available
for rent fix this community.

Confidence
Intervals:

Compare the margin of ervor for intervals with 90, 95, and 99% confidence: n

Suppose you desire a 90% confidence interval with a width of no more than $50. What sample size is needed?

2)

A U.S. Coast Guard survey of 300 small boats in the Cape Cod area found 120 in violation of one or more safety
regulations. Give a 99.8% confidence estimate for p, the proportion of all unsafe small boats.

3) The birth process of a newly discovered mammal is being studied, and the lengths of 18 observed pregnancies have
been recorded. The mean gestation period was 97.3 days with s = 2.2 days. Find a 95% confidence interval for the
mean time of pregnancy for this mammal.



4 The New York Times and CBS News conducted a nationwide poll of 1048

randomly selected 13- to 17-year-olds. We can consider the sample to be a SRS,

) Of these 1048 teenagers, 692 had a television in their room. Give a 95%
confidence interval for the proportion of all people in this age group who had a
TV in their room at the time of the poll

5)

Find n: A rescarcher wants fo determine the 99% confidence interval for the mean number if hours per weck that adults spend
doing community service. How large of a sample should the researcher select so that the estimate will be within 1 hour of the
population mean? Assume that the standard deviation for hours spent per week by adults doing community service is 3.
Answer: n =35
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A U.S. Coast Guard survey of 300 small boats in the Cape Cod area found 120 in violation of one or more safety

regulations. Give a 99.8% confidence estimate for p, the proportion of all unsafe small boats,

—
e

n=300

19/0 ol
é\:—g—‘;’é 0..]'"

CT=06h+

|- 0.998

U

z=3.01

g

CI= Oq’ +0,087 1

]

O.4(1-0.4)
'300

34

3) The birth process of a newly discovered mammal is being studied, and the lengths of 18 observed pregnancies have

been recorded. The mean gestation period
mean time of pregnancy for this mammal.

X=9Z23
0= Q.@_

n=1%
|:§Z“_;., !_:9.1?-5; 0.025
Z=-1.16

J

was 97.3 days with s = 2.2 days. Find a 95% confidence intetval for the

;’1’-2)

CI=9%3%1]49¢ (J:l:"};
(75484 98316 )

—




=0.
T 30,0059 ==. ;
LTy 00097 222257 | fn= 73

.

4)  The New York Times and CBS News conducted a nationwide poll of 1048
randomly selected 13- to 17-year-olds. We can consider the sample to be a SRS.
 Ofthese 1048 teenagers, 692 had a television in their room. Give a 95%
" confidence interval for the proportion of all people in this age group who had a
TV in their room at the time of the poll
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