
The normal distributionMar 9&gjf
-> Continous probability distribution
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① Symmetric & M = mode = Qu

③ Total area =1E probability-area
⑤ p(x = k) = 0 0P(x(k) = P(x()

j
.
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normal distribution

X ~ n(u , 0)
-follows
- is distributed as



Examples of normal distribution.

- seights-speed
-Blood pressure sheight

Tene
①

=
· P(X =Q

, ) = 0 . 25②i, p(x[Qu) = 0 . 75

!

③ PlX < Pool =08
or



Kample A & B are normally distributed

curves ,

shich one has larger mean
? Shich

one has larger standard
deviation ?

·
---

A

#ifr ,
und

P(X(2) = 0 . 20 , P(X)8) = 0 . 20 , find :

① M- is



②P(z => x(8)

0 . 20 + X + 0 . 20 = 1

X + 0 . 40 = 1F

③ 20th percentile (Pco)
P(X = 3) = 0 . 20

⑳2
① 80th percentile (Poo)
P(X = Po) = 0 . 80

⑮8
&The standnormaldistribution

z ~n(0 , 1)



-
---

⑪ample If E-n(0 , 1)
,
then find :

/89

i) p(z =
1 . 23) = 0 . 8907

#Is

ii) p(zz, 1
. 23) = 0 . 1093

iii) P (1 .

23
->z -> 2 . (2)

= p(z < 2 . (2) - P(z = 1 . 23)

=
0 . 9830 - 0 . 8907

iv) p) - 1 .23(z > 1 . 23)
#Ize

= P(z<1 .23) - P(zc - 1 . 23)
= 0 . 8907 - 0 . 1093 = -



) The z-score that correspond

to a commulative area of 0 . 691S

z = 0 . 5 als
↓) If p(z < a) = 0 . 3085 find a ?

So. S 1,30
%S a .S

vii) a if P(z > a) = 0 . 308s ?

a = 0 .
5 *30

· S



viii) a if p (z, a)= 0 . 6913

.S ·/11/1, dais
- 0 .S

&

it)a if p( - a(z(a) = 0 . 383

P(z(a) - p(z
- a) = 0 . 383

0 . 383

X + X + 0 . 383 = 1 inI
X = 0 . 3085 -

A

-

S
- o .S

0 . S



* Standardization

⑪-

x - n(u ,x)

= z=u n(0 , 1)
----

⑪mple If X-n)5 , 4) ,
find :

1)p(x = 6) #Is
= p(z = -ES) = p(zz0 .S)

= 0 . 6915

2)p(x(u) =p(z)
=> p(z) - 0 . 5)
= 0 . 6915



3) p(u = X = 6)
= p(X = 6) - p(X(u)

= P(z = (5) - P(z = -)

= p(z = 0 .S) - P(z= - o .S)

=
0 . 6915 -

0 . 3083

u)a ifp(X(a) = 0 . 6915

P(z)(5) = 0 . 6915

p(z) - 0 .S) = 0 . 6915

-0 .5-



⑪ample If x~n (M , n) , P(x, 6)= 0 . 3083

find M ?

=> p(xz, 6) = 0 . 3083

= P(zx (M) = 0 . 3085

↓=r =
=6-e

⑮impleif,
P (X > 4) = 0 . 6915 find &2

=> P(X -u) =
0 . 6913

= p(z)(5) = 0 . 6915

- t = = #I



T2 ⑳
----

⑪ample If X~ n (M , (3)
,

p(x,y) = 0 . 69s

p (X = 6) = 0 . 6915 , find M
,
8 ?

=> P(X > u) = 0 . 691S

Plz) = 0 .69

=r
-

8 - 24 = - G

0= g ..... O

EP(x = 6) = 0 . 6915

= Plz=) = 0 . 6915
111

&-M = = = u = 1 - 24

&+ 0 = 1 ...



&#
#2
->

2l - 2 = 8

24 = 10
2
= uE

⑮ u = 5

---

#am ple suppose that the grades in

general exam are normally
distributedwith

mean 68 and SD equal to lo , find :

a) the proportion of students that

achieved more than GS



P(x(85) = p(z)876)

#
= P(z) 1 . 7)
= 0 . ouU6

B) the proportion of students that

achieved between 60 and go

=
p(6xx(90)

= p(x(90) - p(x(60)
= P(z(98) -p(z
= P(z < 2 . 2) - P(z -0 . 8)

= 0 . 9861 - 0 . 2119

c) ggth percentile (Pas)



PgsEP(X[Pas) = 0 .95

= P(z :768) = 0.
Z =1+ /II
= 1. bus

↓bus-
⑪ample If heights of students are

distributed with mean 170 Cm

normally
and SD 10 Cm .

Find :

A) a student is selected at random

what is the probability that he will be

shorter than 170



P(x <170) = p(z)EH)
= P(z <)
= 0 . S

&
B) 10 students are selected at random

what is the probability that exactly y

of them are shorter than 170 ?

X - Bin (10 , 0
.5)

consideredto
have normal lung growth if his/her
standarized FVC isWithin 1 . 5 Standard

deviation of the meansWhat is the

proportion of Children aresithin the



normal
range ?
-
#

=> P( + 1 . 5 < z( . S) er

= P(z( .S) - P(z) - 1 .S)

= 0
. 9332 - 0 . 0668 = 0 . 8664

#1)

~
- I .S

#
I . S

minine

NOTE =
point of inflection

0 p) - 1<z < 1) = 0 . 6827

② p) - 2 <z <2) = 0 .95

③ Pl
-3(7(3) = 0 . 99



NOTE the height of normal distributionCarve

is alwayst
64hal

554
minine ime

#ample If X-n(50 , u) ,
find :

1) the mean = 50

2) the mode = 50

3) the median = 50

↓ IQR = Q - Q1 = 51 .34 - 48 . 66
= 2 . 68

5) pariance
and ID
②

IQRE Og : PasEP(XPzs) = 0 . 75

= Plz = Es50) =0



0 .67=so

⑮51. 34

Q : Pas =P(XPes) = 0 . 25

=> P(z = [T-50) =0
- 0 . 67=5

Pes = 48 . 66


