STATISTICS GUIDED NOTEBOOK/FOR USE WITH MARIO TRIOLA’S TEXTBOOK ESSENTIALS OF STATISTICS, 3RD ED.

Example 1: Assume that adults have 1Q scores that are normally distributed with a mean of 100 and a
standard deviation of 15.
a. Find the probability that a randomly selected adult has an 1Q that is less than 115.
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b. Find the probability that a randomly selected adult has an 1Q greater than 131.5 (the
requirement for the Mensa organization).
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c. Find th7é'probability that a randomly selected adult has an 1Q between 90 and 110 (referred to as
the normal range) @ ?/QO()(Z_(O"O) :f[z,é7¢%<°é_7>
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d. Find the probability that a randomly selected adult has an 1Q between 110 and 120 (referred to

as bright normal) _ o ’Iw O A @ ()/”O <X LJZO) - FKé’?é%é )?;Z)
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e. Find Pso, which is the 1Q score separating the bottom 30% from the top 70%.
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f. Find the first quartile Qy, which is the 1Q score separating the bottom 25% from the top 75%.

Wojﬁ @20'75 odﬂ(o_s(omo{sb @ X:’M F o
Zor0em X =13 15 [-0¢25 )

230 =z -0.671 .
s e X =894

g. 5ind the third quartile Qs, which is the 1Q score separating the top 25% from the others.
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h. Find the 1Q score separating the top 37% from the others.
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FINDING VALUES FROM KNOWN AREAS

1. Don't confuse _ 2= S(o(eS and A4S ‘Remember, & XOIRS are
As @D atong the harizondal s, but_aeas are
(68194’\/0 under the (U V"

2. Choose the correct A’ lJNL/ ,Q(T ) S‘(JQ of the ﬁf H\}OL\/ . A value separating the top

10% from the others will be located on the (\\(}M\ side of the graph, but a value
separating the bottom 10% will be located on the ‘QHI side of the graph.

3. A E SCO(Z» must be nQﬂojl\/Q/ whenever it is located in the
\‘QH' half of the StNdaftl 1Y IWQ distribution.
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4. Areas (or Ofdbdbt( ’heO ) are 'OOSl'h\/Qf or O values, but they

are never Mﬁ)\/@
Always use graphs to \/l SMO\QI /He/ Il

STEPS FOR FINDING VALUES USING TABLE A-2:

[' T
1. Sketch a nb(mO\O-/ distribution curve, enter the given 'prd?ﬂ él /HLVI
or P&/W\*a%@ in the appropriate feﬁloﬂ/ of the
o o) , and identify the ;Z Jd CO(SLJ being sought.
o (ounday )
value Je
2. Use Table A-2 to find the ZS( (2 corresponding to the HM’Y\M Wh
\Q’H area bounded by z'%‘o( . Refer to the b)”[ﬂ of Table A-2 to

find the (10520 area, then identify the corresponding 7.

3. Solve for >< as follows:

4. Refer to the 5 k@% of the C(A( Vand to make sure that the solution
makes :Se né-Q, !

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).
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6.5 THE CENTRAL LIMIT THEOREM

Key Concept... # .
In this section, we introduce and apply the __ (24 O\/Q m! i/

MVZ}W\/ . The central limit theorem tells us that for a ) ‘
@0 ﬂb\ﬁaﬁ I with_ANY  gistribution, the Or [SJPQ bWh %
of the Sﬁmp le/ MZANS approaches a HC)WYMSL/

(Z\ \ éi‘_’t | b;g{)@g as the sample size iNn¢cyreases . This means
that if the sample size is M-f% enough, the d’ks ’ffbbd] M\/ of

S Mﬂﬁ“& W\@Jfﬁ can be approximated by a_ {0/} mo\g"
S JY blolkh&('\/ even if the original populationis N0 T normally
distributed. I the original population has [\ M and Sandare A
Agyiohd T e NN~ oftre_SWNPle
Means wilaisobe M buttne Strolarot
deidhioh of the SW(Y\(‘ML Moy will
be G/_ﬁ where _f\_is the SWY\D ler size.

It is essential to know the following prmaples

1. Fora ‘ MP o with any d(\j}rﬁ b\ﬂh@‘f\/ if
N > 50 , then the sample means have a 04 b 'j/ﬂ LJ\*;hé\?\“ that can
be approximated by a nO(mG*SL distribution, with mean AA  and

7
standard deviation \YV:' .

2. If hé g() and the original population has a ﬂo("maQ\ distribution, then the

jw{ﬂp|@/ MRINS have a ﬁOme&/

q
distribution with mean & and standard deviation /JR- )

Z
3. If N-= % and the original population does not have a nO(mO\,Q/
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distribution, then the methods of this section DO '\JOT AFPLY

NOTATION
If all possible (mdm ian {QO of size L are selected from a
= |
population with mean A and standard deviation (| the mean of the Sam,'f)lo
pans is denoted by M3 o M3 = M . Also, the standard
deviation of the sample means is denoted by 03? , SO 0}( = /JFI : GY is

called the _Q"’AI\O{@( A enof of the mean.

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.

9’}(4,60’” @ 21 - M"’Ogvg : -0 7/4 <>P(I‘~/‘-[’O <>( Z N'?O)f P(‘,Z/‘}<Z(—’- [L>
0
2 = 140~ 1518 =Plz <-.0)Plz 2l

/L}:,b 8‘ ZL{ ' ; LISZZ . o 0 g. L
— g 10.9470
b. If 16 SAT scores are randomly selected, find the probability that they havea mean between

1440 and 1480.

g}(og’ @ 2 = Yo -15\¥ - _ya @ B
' = =09 @ Py <X Ly
e T )
Z - ’4?0—/5/18 - "’D(O qé <Z <"‘0 Q’7)
. /5\2 W 09T = plzeny 47)/F(%< %)

= 392, 1kéS

c. Why can the central limit theorem be used in part (b) even though the sample size does not
exceed 30?

The distri bufione of SMSCORA s normod.
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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

D'\S’(‘ ‘”f“es' @ 2=-62-6o0 @ f()(< 6,2} = f(#<0 20)
}g/w\lgy 1.9 = 0.57ﬁ3
Lo Z=0,20

W)i’nﬁ 60761
—_—

¥

d2=0.20

b. The Safeguard Helmet company plans an initial production run of 100 helmets. Find the
\/ 4 probability that 100 randomly selected men have a mean head breadth of less than 6.2 inches.
Dl

(Y\O'Q'Q/ @ Z = 6 7-6.0

an = 7.00

e ) .0

Wv:;m\; /81_05

b @ P(x<62)= F(25410)
6.0\

—a {o1772 |

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 ind v iduad Fmbotbilifﬁ thod™ aman Fao o hasd bfe;w{ﬂ\a/f&
31@1@( than, 6 7 incheo js 1-0.5793 :O.%OTEMVD{D”‘”“ Y
ALl of men have a head lofead%“j}/%yu’ﬁlak\/élm.
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