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h. Find the 1Q score separating the top 37% from the others. (b
,D.bq? ,}Dqﬂ 2. 30%5 E:Lﬁf—-
¥ h o517 T

- 100
D.%5= '2(/'5’—
. 15 65)Hoo = X
FINI.:)Ig(?nXﬁler?fiieFR%"}ggvf%REAsand d@a)o . Remember, Z’Z/JSCOK @0 are

Jlgm(ﬂﬂ along the '{bd %0(\""00 scale, but __ A @QaR are
(eﬁ ' 94/\50 under the AV <
2. Choos:}the correct | l Sid‘&of the q (apk/ . A value separating the top
10% from the others will be located on the rl ﬂ hT side of the graph, but a value
separating the bottom 10% will be located on the M+ side of the graph.

3. A Z" 6(0@ must be Mdh \['(/ whenever it is located in the

Qﬂj}{’ half of the S”@f\dafd Y]D(!Y\O\Q_, distribution.

4. Areas (or Ofob@b( l\ hbo ) are ?D\SH"I N or O values, but they
are never T\Qﬂdd'l V&
Always use graphs to \/lsuﬁleQ} 1]

STEPS FOR FINDING VALUES USING TABLE A-2:

1. Sketcha hDYN\G\QJ distribution curve, enter the given P( 0 b@b! ‘\ t}%
or Q?( CM\WAQ@ in the appropriate (2|0 of the
a (ap ‘t\_, ,and identify the 7=~ S0 (- Qk/) being sought.
2. ug Table A-2 to find the 2 =321 : bd;uﬁ: orﬁllng tothe  cumuldadiN

%+ area bounded by Zo( . Refer to the baj\‘ﬂ of Table A-2 to
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find the C/l O-S'@O‘]‘ area, then identify the corresponding Z ~6®({)
3. Solve for >< as follows:

Z:%{‘_&_ —> X I o2+ Mm

4. Refer to the 5 LQJ{VOLV of the C/L&rVQ/ to make sure that the solution

makes Qﬂ% !

Example: Engineers want to design seats in commercial aircraft so that they are wide enough to fit 99%
of all males. Men have hip breadths that are normally distributed with a mean of 14.4 inches and a
standard deviation of 1.0 inch. Find the hip breadth for men that separates the smallest 99% from the

largest 1 % (aka Pgg). )
M= Ml'{\h Z - X~ M
¢= 1.0\N a

{XO\

6.5 THE CENTRAL LIMIT THEOREM
Key Concept... WU{T M er
In this section, we introduce and apply the aﬂf !
M l'JUW\/ . The central limit theorem tells us that for a
i -
DO U~ with ﬂlnj distribution, the Ol(S‘}TIM Oh_

| \
of the <&W\P k« W\Qﬁﬂs approaches a WOQ‘
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d 'l 6*{} bUd’]OV\/ as the sample size INU¢a5%) . This means
that if the sample size is M 32 enough, the di SJ[rIbUUth/V of
<(lm9'ek WMaan$g can be approximated by a {\d’W\O-Q
OhSh/ bU‘-h O even if the original population is __\JOT_ normally
distributed. If the original population has __V\{ 04N M ana_Standerd
d@/lﬁ?f’)@’l/\ 0 the M2ON of the @W\DI‘U

MQQ(\S will also be M | but the 5130’\0’(1(0(/
deyi 1o of the CKMP‘{ WS will
be GZWL , Where L is the SC\W\“{D le/ size.

It is essential to know the following principles:

1. Fora_0opul e on with any ch’d'r': \ou:hw\-/ , if
n> gO \ , then the sample means have a 0‘ lS‘h/l b"‘:h orv that can
be approximated by a V\O(maﬂ/ distribution, with mean L and
standard deviation j/\rﬁ.
2. 1N é 50 and the original population has a V\D(W\&Q distribution, then the
SU\W\P\{/ NN havea _ N\OI ma’l
distribution with mean L and standard deviation q{ S—h .
3. If A s ZO and the original population does not have a nO(mO&

distribution, then the methods of this section DO \\)OT }AYF‘OL\R

NOTATION

If all possible (aﬂ dom So»m@\@ of size n are selected from a

population with mean M and standard deviation OA , the mean of the SOW’Y\P ‘Q/
N 2ans is denoted by MX | so Mg = M Also, the standard
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o d 5 a "
deviation of the sample means is denotedby X | so X = /Jﬁ : G—X

called the %&ﬂdofdf UroC of the mean.

is

APPLYING THE CENTRAL LIMIT THEOREM

Example 1: Assume that SAT scores are normally distributed with mean ¢ =1518 and standard
deviation o =325.

a. 1T 1 SAT score is randomly selected, find the probability that it is between 1440 and 1480.

2,2 MO0 =0y | P (o< x < Hgo): Ploxi<ze-on)

205
“(PLZ & 0.2)-P(zc-0. 24

S0 1Sl - g
4/ Zz *—-"".‘5"{%—_’ 0 =0 YSZ2 —d.Hos L
EQ-;&/’ 400470
0N uﬂ\-f) -

b. 116 SAT scores are randomly selected, find the probability that they have a mean between

1440 and 1480. - -y
NV p_=M=1S1§ & - 0/ _ 275
» X ) X /J'ﬂ i /lla

f _ 1440 151 -
Z'S’( i ‘-———;-""""___-._:""O_Q(ﬂ ?(14404 X < W@O)
3%/J]/(; P( )
= Ngo-151¥ . Oﬁé<g <047
) NS R

715 =047 =P(Z7<-0. ‘4'7) P(z < 0%)
mqo /e
. - 03192 - 0.1L55
/ﬂ“ -

ol =[0.JS 0]
~7"c. Why can the central limit theorem be used in part (b) even though the sample size does not
exceed 30?

’ﬂrvz o@ina\ Soren AL nofnqa&Qj o\iﬁjrﬁbuj@ol.
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Example 2: Engineers must consider the breadths of male heads when designing motorcycle helmets. Men

have head breadths that are normally distributed with a mean of 6.0 inches and a standard deviation of
1.0 inch.

a. 1T one male is randomly selected, find the probability that his head breadth is less than 6.2

inches. E:—-(?_}-—-——-(:.—"—O':OZ— F(X( 62): F[Z<OZ)
el

1.0
:!0.57%\
0oL

b. The Safeguard Helmet company plans an initial production run of 100 helmets. Find the
probability that 100 randomly selected men have a mean head breadth of less than 6.2 inches.

6.0\

= )(_'M'" ...:M:é, -
T M P <b2)=P 2, < 2 m)
AN
(21060 21w :/BQ77’L
boed Zg X7 =100
— Jiw

c. The production manager sees the result from part (b) and reasons that all helmets should be
made for men with head breadths less than 6.2 inches, because they would fit all but a few men.
What is wrong with that reasoning?

The, ndividusd o (man hoo o hesd breadth >6. 210 = 1= 05743
P(DbU\f\O\ \\)(\j ; = Oqlo-—’

Co @Pm mo’reﬂj (U of, man hgue o beod breadih ﬂ(eaﬁ@r Hang, 2.
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