'\_

Statistics
Class Notes - &
Applications of the Normal Distribution (Section 7.2)

In the last section, we explored this cu s curve called the‘normal density function. Here, we see many
examE_es of it in yse. We may have to use the complement rule or other reasoning to answer

certain questlons
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Now, the normal curve always has a nice bell-like shape. However, its exact dimensions are
determined by the mean and standard deviation of the distribution. What that means_is that it we_
would need some fancy math to find the areas under these curves.
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Instead of doing that, we will look up these areas on tables (or use technolo ogy). We cannot have
a table for each and  every posszble mean and standard dev1at10n So we reduce. omgm_ral
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of f”ﬁlﬁg a z-Score as we have done before
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~Definition: Standardizing a Normal Random Variable: Suppose that the random variable X

“is norm \norrnally distributed with 1 mean and standard dev1atlon a_ Then the random var variable
Z= AR o 1is normally drstrrbuted w1th amean =0 and standard dewatlon o= 1 The
a = e i B o

)

random vanable Z is said to have the standard normal drstrlbutxon

This gptional worksheet started in section 7.1, will guide us through ﬁndlng areas under the
cupveysing the table. It also has a few practice problems. X — /,} 0 ?h "f" &,\ %?_h & ”d_g

A pediatrician obtains the heights of her three-year-old patients. The heights are
normaﬂy distributed w1th a mean of 38. 72 mches and a standard dewahon of 3.17 inches. We o2 =

“will find the progomon n of her patients that are less than 32 mches taH = 287 A ta in
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Draw a normal curve with the mean of 38. 72 and the observation 32 niarked. Shade the area we
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are mterested 1.
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to convert our observatlon mto a z—score first.
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( e Use the formula z = - to find the Z8core for this observation of 32. We take our
B L N . ’ — i I ¢,
‘z-score rounded to two decnnal places and look it up in the table We find the ones and tenths
digits ‘along the fi first column marlggd “z”. Then follow along that row to find the hundredths place
(labeled at top) of our z-score. The number in the correct row and column of the table is the area
we are after. Circle it above in the table. Write it down here in s sentence form
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‘@%mﬁm ea-we need by only nly using the table A\complete:’table 1s provided at
£ end of these notes. Write a sentence Wlﬂl your fmal answer.

Consider the same pediatrician and her patients. Recall the heights of her three-year-old
patients are normally distributed with a mean of 38.72 inches and a standard deviation of 3.17
inches. Find the probability that a randomly selected patlent is between 36 and 40 mches tall.

Follow the steps below. e e S T

@Draw anormal curve with the given mean and observations marked. Shade the area we need.
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b.) Find the z-scores for both observations of 36 and 40
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Calculator and StatCrunch Instructions: H()N\ 7% A“ J\&@ﬁ‘*vév

‘ TI ‘calculators Instructions: _
Press 2°d VARS to access the DISTR menu. Select normalcdf( aﬁlect it to put it on the
e

t
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home screen. - A#
You’ll need to enter the values for the lowerbound, upperbound #,and o following each

with a comma (dnectly above the 7 button) End the expression with a parenthe31s and press
ENTER. Newer calculators may have a shchtly d1fferent mterface
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StatCrunch Instructions:
Select Stat > Caleulators > Normal. Enter the mean and standard deviation. It also has a spot to

form the probability you want to find. Play around with the tabs Standard and Between to see
what they do. You can change the inequality symbols as needed.

)

This is a repeat of examples 1 and 2. We will do them this time with technology.

expl 3a (example 2, monmder the same pediatrician and her patients. Recall the ‘heights of
her three-year- old panents are normally d dlstnbuted with a1 mean of 38.72 inches and a s standard

devtatlon of 3. 17 1nches Find the ; probab1hty that a randomly selected patient 1s between 36 and

e
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— expl 3b (éEJﬁTﬁ%) Consider the same pediatrician and her patients. Recall the heights of

ee-year-old patients are normally d1str1buted with a mean of 38.72 inches and a standard
deviation. of 317 mches We Wﬂl find the proportlon of her patlents that are less than 32 mches __
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ed with a mean of 38,72 mches and a SMMLOMI‘LL
inches. Find the‘helght ofa patfe‘nt‘at the 30™ percentile. Follow these steps-

M T WPy 2(—:::»«"* r— — 'e
raW a foriiial cufve and shade thé atea inWhich we 4fe ifterested, =

( b.) Look in the body of the Table 'V to find an area as close to .3000 as we can get. Wn’te down
&

the z-score to which it corresponds. (If there are twe equally close z-scores, we average them)
% - T, g 2

x— 3 . .
¢.) Use the formula/ z = ,u tojconvert this z-score into a value of x. Answer in sentence

. A child Wots 37 wmdhes

form,
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Calculator and StatCrunch Instructions: axre M \PL% O -@?U-&,Q

F?I,c;l:ulzlttc-)rs Instructions: - -‘Lo 3 q— VV\. QJ\,M FF&,OQ)

Press 228 VARS to access the DISTR menu. Select invNorm({ and select it to put it on the home

screen, e

s -
Ygu«]l’ﬁggg to enter the values for the area left (in decimal form), x, and o, followingeach. ,
With a comma (directly above the 7 button). End the expression with a parenthesis and préss

[uSiNRaLL

Wr calculators may have a slightly different interface. /

StatCrunch Instructions:
Select Stat > Calculators > Normal, Enter the mean and standard deviation. Enter the area we

want (in decimal form as .3) in the space after the equal sign. Play around with the tabs
Standard and Between to see what they do. You can change the inequality symbols as needed.
Press Compute! and it should give you the cormrect x-value.



This is a repeat of example 4: We will do it this time with teclmology. We do not need to go f(“D
through the z-score step because we will use the ongmal distribution’s mean and standard : -

Fegasign. - e =

<e;xp1 5 (exaﬁTp"le* again): Consider the same pediatrician and her patients. Recall the heights of
—Her &t three-year-old patients are normally distributed with a mean of 38.72 inches and a standard

deviation of 3.17 inches. Find the height of a patient at the 30% percentile, >

l m/N)W C@;BO/ 2¢, OFZ 3,

expl 6: The mean time for service at a certain 0il change shop 1 is 16 minutes with a standard

deviation of 2.3 minutes. Use technology to answer the following question. Between which two
fimes wiil the middle 96% of the visits fall? Draw a normal curve with the appropnate area
shaded Round to one decimal place and write a sentence. © . -
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We will do m@_@m yéu see why? 6!
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. expl 7 Men'’s heights are normally distributed with a mean of 70 inches and a standard deviation
O ) o1 = mnches. Find the probabilify that a randomly selectod mais mors oy six featall. Follow
_ . Cy el

-
e

these steps.

T raw 2 normal curve with the mean and 72 inches (six foet} marked. Shade the area we need.

page 4), enter E99 (this is 1 _f:gil_owed by 99 zeros) or some other ridiculously Eg_l}gﬂljgr as the
upper bound. (Use EE, the second finction of the comma.) 3 ; -

hovuad el (12,128, o, 8)

= 0, 3085
2 o , 30,85 % 96
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Worksheet: Normal distribution prachice 3: =
This worksheet will practice many normal distribution applications.

@e technology to find the area we want. Within the normaledf( command (described on

y

Definition: The notation z, (pronounced “z sub alpha”) is the z-score such that the area under
}fj the standard normal curve 7o the right of z: is a. ’
{  Draw yourself a picture of this situation. E O{ >
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\ .f@ Use Table Vto find z,,,. o
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Standard Normal Distribution

0.09
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(c) Hypothesis Testing Critical Values
' Left-Tailed | Right-Tailed | Two-Tailed

+ L643
+1.96

£2.575

Printbiiry/ SexfnshrOTcomipriatarinsiifsclchepiilc 6 303364 sbHI4FRI mm@@@ﬁ@@mggiﬁéémﬁﬂﬁiﬂﬁﬁmﬁmﬁzéﬂ&xer offvalid






