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Properties: 4ailai
- Bell shaped distribution.
- Distribution is symmetrical. Mean = median = mode
- Distribution is continuous.
- The normal distribution curve is unimodal (single peak).
- The curve never touch the x-axis.
- The total area under the normal curve equal 1.

srnbll @il pailad

A AlLi o

(334l = o sl = o iall) Jilaia g3l o

Jaia sl e

.(single peak 3aa) g dad A1y (2a) 9 J)sia ) JIgial) g il @

Sl cliad) jaa uay Y Aadall e

o) il 0.5 Gal) iladly 0.5 s gbadlly dandia ¢ 1 (g gbuad indal) cnd dabicall o

0.5 0.5

The area under normal curve that lies within one standard deviation of the mean
is approximately 0.68 or 68%

268 Lu i (s gbu o gial) (a5 e il jad) (1) Om sdal) B Al Al g agdall adal) cuald dabual)

U+10OG =68% or 0.68
The area under normal curve that lies within two standard deviation of the mean
is approximately 0.95 or 95%

U+20 =95% or 0.95

%95 Lu A (g gbedt Jauu giall (a5 lira il ) (2) O sl (B ol (Al 5 andal) (Aadall ik dalual)
The area under normal curve that lies within three standard deviation of the
mean is approximately 0.997 or 99.7%

U+30G =99% or 0.99
%99.7 Lu i (s gbed ha giall (a5 b il ) (3)oﬁdmxgé&ﬁgﬂ\3w21\usm\mhm;
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STATNDARD NOMRAL DISTRIBUTION: (otill andal) a5 6il)

O

N X
U = POPULATION MEAN @' %ﬁ\\
o = POPULATION STANDARD DEVIATION N @

. N

PROPERTIES: (ailadll @
MEAN =0 0 s b Ja i) %
STANDARD DEVIATION =1 1 gl s obamall il a2

EXAMPLE #1#:

In a medical study, the mean systolic blood pressure is 120 and the standard
deviation is 3.

Find the probability that the a systolic pressure:
1- Less than 127:

_ X—u 127-120

Z =2.33
(o2
2.33
=0.9901
2- Greater than 127:
7 X —u _ 127-120 _ 933
(o2 e,
233
=1-0.9901 = 0.0099
3- Less than 118:
7 X—u _ 118-120 067
o 3 |

-0.67
=1-0.7486 = 0.2514
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4- More than 118:

X -—u 118-120

Z =-0.67 )
O

- X
0.67 & §\§\

=(.7486 ‘%&”

& &
§ @}@
5- Between 118 and 127: %@@
Z=X—y=118—1202_0l67 Z=X—,L12127—120=2l33
o 3 o 3

=(0.7486 + 0.9901) -1 =0.7387

-0.67 2.33

6- Between 123 and 127:
_ _ X—u 127-120
:X ,u:123 12021_00 7 — _

o2 3 o 3

=2.33

z

1.00 2.67
=0.9962 - 0.8413 = 0.1549

«cUaa M
More than = greater than = above= right S Falg a9 rras LgiS
0l 230 6 2 s 555 L)

Less than = below = left. 8 sl jiual Anlig aal g ey LglS
Al o3 7 o (358 (BT
Between (el m (5 Jalliill 7
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Calculating the value of X: Baghla (gSi (¢ (o Aad il

JBaghia X dagd (¢S g il adY) g Jaa giall g Jlaia¥) dagd Java ()5S0 Jilaal) (2 “'

w7 Mc\w\muiu\uym\uéumﬂ\@awjch\M\udg.\uhmdm‘i\@Qﬂj

&,@3 J.u;\\

EXAMPLE #2#: "%{\’
To quality of police academy candidate must score in the top 10% g
abilities test. The test has a mean of 200 and standard deV|at|on 0 fmd owest

possible score to quality.

Solution: X -200
20

EloA) i JlaiaY) 3ish oo g X dad Aol Gsthag (%10) Jlaia) dad Jara JUall 138 A
el LS X Aol alaid 7 (Ba sk (9 7 Aad

sob LaS oiSal) CRESIL J gaad) A L ALMBY) 7 Aad oo Giaig 1 0 %10 gob Al Yl
1.0 - 0.10 = 0.90

Z s
000 | 001 | 002 | 003 | 004 | 005 | 006 | 0.07 08 0.09

0.8
0.9
1.0
11
1.2 0.8997 | 0.9014
1.3
1.4
15

*350.8997  Agdlaliod b s uall dadl) Ml alib huall; 0,90 A 2358 Y Ad) Bl
ciuall e 0.08 g saadl (e 1.2 UARTW f — 1.28 (A Lt Alial) 7 Lad 33U 5 0.90 o jilly
by LS X A ol (M) ¢y 38N B (2 gad 7 da ala) s 1.28 (A o sllaall dahl) prasath
(0.90 (» ST LY 0.9014 s AY) daddl) 33U ) 1ddaadla

128 X =200

X -200=20*1.28=25.6

X =25.6+200=225.6 o
odlagl osthaall 8 138 5 <2256 (5 s X Aad 0 g
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DISTRIBUTION OF SAMPLE MEAN:  diiaall cilay j g
MEAN OF SAMPLE MEAN =Uyx=U @
STANDARD DEVIATION OF SAMPLE MEAN = ©©

paa ara 09 Ua ¢ Jadd dial) aaa B V) ALl Jilwal) ¢ U N
rosh LaS Liila UBDGA) (AL, ¢ gilal) C,g@mﬂg

2-1k ﬁ &

e ¢
o= o
n standard error ¢ ksal) Uadl) caud dadl) 022

EXAMPLE #3#:
The average number of pounds of meat that a person consumes a year is 218.4
pounds. Assumes that the standard deviation is 25 pounds.
A ol ol @ gk 218.4 S A B (el Leslgtiay AN JUa Y dae o gia o)lS 130
tob e dagl Jhay 25 (5 gl (5 skaall

Find the probability that a person selected at random consumes less than 224
pounds per year. 4iudl b Jh) 224 (e S8 dllgian o LA a3 (adud Jlaial )

_ X—u  224-2184
o 25

YA =0.224

8l dalcal) g2 cugllaall oY — Jgaaldl (e 3 pdlaa dagdl) AU
=0.5871

0.22

If a sample of 40 individuals is selected. Find the probability that the mean of sample
will be less than 224 pounds per year. ; ;
Adud) B gy 224 o JB 098 Adal) o gie O Jlaia) aa g gadd 40 (e Ade LR a3 1)

s ol Adaadla
S psua (5 baal) Gl i) 4d ) ¢ gildl) - Adglaal) ey g addied Wi dde JLAA) 3 SY Ladic
N=40 4dal) ana 3

7 X4 _224-2184 ) 167 ~1.42
o/Nn 251440
Jsiad (e 5 phloe i) 341
=0.9222

1.42
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EXAMPLE #4#:

The monthly income, x, of a family in a given city is normally distributed with man

$3000 and standard deviation $500. @Q
O

93500 @b Gl adl g Y g3 3000 b siay (rdall & g3l a8 pudl (5 gl g@ﬁ’fﬁ ‘{%\Qs
3

Find the probability that a person selected at random earns a monthly incore be@
$2500 and $ 3500. N

©¥533500 (Y 2500 ca g9 Ak o JUR) La %@w o513

7 XM _ 2500-3000 __100
o 500

7 XM _ 3500—-3000 1.00
o 500

-1.00 +1.00
=(0.8413 + 0.8413) - 1 = 0.6826

If a random sample of size 9 is selected at random, find the probability that the
mean income of the sample is between $2500 and $3500 ;
3500 5 2500 (e 1A o) pglia b sia (198 Of Jlaial La palddl 9 (e Aie JLAS) a3 1)
¥
(N o3 o gl g bl GiladY) 4gh AN ¢ gilal) Adslaal) cilay 5 g aladiiad alw ANal) oda

L X—p _2500-300 .
oln  500/4/9
7 Xou 30300 g
cln  500/4/9
-3.00 +3.00
=(0.9987 + 0.9987) -1 = 0.9974
Find the standard error; kel Uadl) aa gl
o 500
o, =2 =2 _166 67
NI
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EXAMPLE #5#:
Find the value of z such that the shaded tail areas equals 0.009 @
Z4ad Cgllaal) g cpilliaalf o iBlaial) dasd e JUia) @Qgé

E AL g Jgaad) Jala Jlaia¥) dad e Giagd ol ] e lgakaiy 2 e Jmmm?..%ﬁa X
0.0045 =2/0.009 : ALid)

&

> ©

0.009/2= 0.0045

1.00- 0.0045 = 0.9955

Asthal) daidl) 892,61 (A el 03gd ALlial) 7 dad () a2

000 [ 001 [ 002 [ 003 | 004 [ 005 [ 006 | 007 [ .08 [ 0.09
2.6 0.9955
:ﬁ._n" a3 Ma

sl J ot g Ubal G gall auadal) a5 6t Jgan aladialy Jiluall 5 AT Ja (3 b 2 g
@m@\gj‘mup\m\ey&m;;yum‘ L;JA\UUA\G_\SLMJ‘U&.\.\H‘
Al g3l Jsn phaRia o ol Cin ¢ paRlall 134 (b Ly Jad) o () Al

AT e g ¢ daiill B i Y10 g padlall 134 B Wtk callud)

all roads leads to Jeddah  :)
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EXERCISE: ¢

The time T:to travel from A to B through city center (road R:) is normally distributed with mean
20 minutes and standard deviation 5 minutes. The time T:to travel from A to B through a nevb
ring road (road R2) is normally distributed with mean 15 minutes and standard deviatior@@

minutes. You have 17 minutes to travel from A to B on an important appointment. Uq}@this §
information, solve the following three questions S «{%&\}

31. P (T2> 17): ﬁ §§\
A)04013  B)0.5987 C)0.9013 D) 0.0987 B

32 P (T1> 17);

A)02257 B)02743 C)0.7743  D)0.7257

33. Your correct decision is
A) Both Riand Rzare the same C) Ruis better than R2
B) Rzis better than R1 D) Insufficient information to make a decision

The monthly income, X, of a family in a given city is normally distributed with mean
$3000 and standard deviation $500. Use this information to find:

34. The probability that a person selected at random earns a monthly income between
$2500 and $ 3500.
A) 0.9974 B) 0.4987 C) 0.5601 D) 0.0013

35. The probability that a person selected at random earns a monthly income between
$2500 and $3500:
A) 0.3174 B) 0.3413 C) 0.6826 D) 0.1587

Let X be a normally distributed random variable with mean 100 and a standard deviation 10. Use

this information to find the value of a in the following two questions such that:
36. P (95 < X <a)=0.6309

A)101.5  B)155 C)1155  D)845

37.P (X > a) = 0.0427
A) 82.8 B) 117.2 C)101.72 D)17.2

38. Approximately what percentage of normally distributed data values will fall
within 1 standard deviation above or below the mean:

A)99.7%  B)68% C)135% D) 95%

10



http://www.skaau.com - =l s cllall Zaals Gldla 5 O ilaiia
STAT-110 CHAPTER# 6

39. Find the value of z such that the shaded tail areas equals 0.10
A) -1.96 B) 1.64 C) 0.25 D) 1.28 /r/‘\

>
40. A survey found that the microwave ovens have an average life of 3 yea@,v%th ™

a standard deviation of 0.5 year. Assume the variable is normally dis '@?ed %ﬁ\\
> year ADHted SN

What percent of microwave ovens would be replaced if a warranty{pi18 mogths
were given? <§§
a) 0.13% b) 99.38% )0.62%  d) 99.87%@@

41 " A distribution using the means computed from all possible random samples of a
specific size taken form a population.” The previous statement is the definition of
A) empirical distribution C) central limit theorem

B) sampling error D) sampling distribution

42. The mean of a normal probability distribution is 734 and the standard
deviation is 9. about 95 percent of the observations lie between what two values?
a) 725 & 743 b) 716 & 752 c) 707 & 761 d) 698 & 770

The End .....
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