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ea
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Sm
Dean Gedian Code

3M's

① mean (Arithmetic mean)

-
( , G,,)

* =
S+ 11 + 5

= 6
S



⑭ample If the mean of (a .
9

,7 ,
11 . 2) is

6
,

find the ?

a + a + 7 + 11+ 2

-5

& 2a = 30 - 20

30 = 2a + 20
2a = 10

Es

Zampleithe mean)is

10
, find the mean of (X ,y) ?

& 10= 30 = X +y

18

=



⑭ample find the mean of

(- a ,

- 7 ,
- 11 , 8 , 2)

x =

=(+
11 + 8 + 2

5

== 3 . Y

NOTE I could be negative
immei

&
X33595%3.

Os

/199:5.24

-
#ample If the mean mark of 9 students

is 15 .

Ahmad with mark 20 joined the

class , find the new mean ?



· n = 9i ↑⑮ Ahmad O
[ = X . n Ynewer

= 15 + 9 = 135 Xa=
[ = 133 + 20 = 155

= IS
IC

#i hemangioysi
12 ,

and the mean
mark of 12 Girls is 10

find the mean mark of students altogether?

* n =⑭ GX = 10

[Xz= n EXj = . n

Boys = 12 x10
= 10* 12

= 120 Girls = 120



+EXz
22 22

= 10
. 9

--

② The mode "Sig"
L jjigfg8

⑭mple find the mode for :

1) (2 ,
7 ,
5 .

11
, 5)

=> The mode is 5

2) (2 , 7 , 5 ,
11

, 5 , 2)
The mode is 5 , 2

3) (2 ,
7

, 5 ,
11

,
3

,
2
,
3)



The mode is 5

NOTE
-

I mode - unimodal

2 modes -> Bimodal

3 modes= Trimodal

=the median
-: Q
- &150

-
I9j g

· Ilis-:



Cample B .B.0,Qil ,BiY
find the median ?

=> The median is 12

⑭mple 2 ,
9
, 11 ,

5 , 6 ,
27

find Q2 ?

.3 2, B , 169 ,
X
,/

The medianis

⑭mple 2
, 6 , 16 , 9 , 3 , 8 ,

11

is RiP,0 ,4,X , /

The median is f



⑭mple SiAi,90 , 10, ,

The median is 9
=

-amble for the following ORDERED DATA

(k , 2) ,B, 5 ,
b

,9,/, 4) .

If the mean is I
,
the

median is J and the mode is 2
.

Find the Ak , CI

x = 7

I sQ = 6 from modez
T

mode = 2 from mediantSt-
⑮7

from mean

3+ 5 + 7 +
9 + 10 +C

7 =

8

⑮



Skewness
S

*skewed
to

wit Symmetric Right

*Qmode mode = Qu = *
mode<@ *

⑭ample Determine the shape of
the following :

) mode = 16
,
X = 14

mode > I skaved to left

2) mode = 7630
,
y = 7630

mode-mean Symmetric



3) mode = 2
,

Y = U

mean> mode skewed toRight

characteristicsof mean

① mean is affected by an after

flier:
outlier

2 , 2 , 2 , 2 , 20 2, 2 , 2 ,22

·②,
19 , 19 , 18, 20

2
, 2 , 2 ,2 , 20

-

x =2y
+ 2 +2 +20

S

=

2)622 , 2 , 2 x = 2)

.
5
, 5 ,

5
.5 = S

+b



③2 , 2 ,
2
,
2=

2 + 3

~
-gg: si

S's

⑪ TheRange = Max - Min

⑭mple find the range
for :

1) (2 ,
7 , 5, ,

The Range
is = 11-1 = a

② The variance and standard
deviation

:jizg



S
② 32.
S = Mariance

EXT((x)))
S 95
2 ,

2, 2 , 2 2 , 2 ,
2 , 2

u , 4 ,
4

, 4 [X2 = 16 (2x)=

&ample find variance forS ,
11 . 5)

* =
2y

+3 + 11+5

isg2 =

[(x-x)2 5

⑰ = 6

Always
[(X -y) = 0#



S= =

S =N = 3 . 31

·5:
#* Ples/iz24

52= 11

S =N = 3 . 31

&ample find the variance for (5,7 ,
1

, 2 , 4)

g2. * = 3.

# ((x -*y = 22 . 8



S2 = 5 .
7

S = 55. 7 = 2 . 38

nig2.
#*stal, Its

S25 . 7

S = 55. 7 = 2 . 38

----

* Characteristics of variance

051 /5

8(2 ,
2

,22⑫
5 . 5 , 3 , 5 Sy = a



③ 2
.
2

, 2 , 2 Si = a
Sc

*36 Se : Jariancesa

6 , 6 , 6 , 6 Sy = C * S2
,

&Quartiles and-
Q2 : median & : Lower quartile

i·
-

percentile
P=n : sample size

P : percentile

-
S 281 /s

-> next integer



2
.

2 =(3) th
3 . 97(4)th !

(a(6)
T

quartileRange (IQR)

Q- Q ,

-

⑭ple 2 , 7 ,
5

,
11

,
3
,
8 , 10 findIOR:

:gl- 2.0, 5 , 7 ,
8 ,o , 11

Q = Prs==2 =7

= (2)th

⑮
Q3 = Pas==2

= (6) th



Q3 = 10

IQR = 10 - 3=

#220
,
330,

Q : Ps=
⑳300=

2

& = Pas=
30340

IQR = 340-295 = us

&ample 2 , 3 1 5 ,
7 ,
9 ,
10 , 11 ,

12 find

the value that 65 % of data lie

below it ?



Ps= ( .2

⑮to

&am 3
1 5 ,
3 , 6 , 8 , 8 , 9 ,

10 , 11 ,
12

find the value that 30 % of

data lie above it ?

* P70=70
=A
--

outliers
T
·

&Q + 1 . SAIQR



·SQ
,

-1 . SIQR

To ⑮
·a+⑳000000000

&
S

s I
132 16t

&me 10 , 145 , 146 , 147 , 149 , 150,
find an outliers (If theresas

j9
.

911

Q + 1 . S *IQR

lu9 .S + 1 . Sa 7 = 160
8 172 is an outlier

⑮Q
,

-1 . SAIOR
142 . 5 - 1

. SA7 = 132
: 123 is an outlier

Q : Ps=
=+ 145



2

= 142 . S

93 : Bas=
= 149 . S

IQR = 149 . 5 - 142 .S = 7

&ple 310 ,
30040 , 320,

290
, 260 ,

330

find outliers (If there sas) ?

⑭ Q3 + 1 . S * IQR

340 + 1 . 5x 45 = 107 . 5

8 520 is an outlier

-1
Q. - 1 . S x IQR

295 - 1 . 3 * US = 227 . S
X



227. S 401. S

· 260 , 290 , 300 , 320 , 330 , 340 ,30

Q : Pas=
= 295

& : Ps=
= 340

IQR = 340-295 = US



* Coefficent of Variation

(CV)

00
-'ss ·big
jj

ou5:0 S :G
-

-

&*100 %

impleIn a class , if the mean is

30 and Standard deviation is 2
,
find the

Coefficient of sariation
for this class ?

& Cv=** 100 % = * 100

= 6 . 67 %



⑭ple If the mean and coefficient of

Javiation of a data are 15 and Ug

&espectively ,
then find the salve of stand

deviation

* = 15 I
(v = = * 100

Cr = 18
u8 = 7 * 100

S = 480 . 15 = 7 . 2

&If m = 5, = 6 , EX1 = 765
,
then

find the Coefficient of variation ?

209
* 100 %

6

*
Cr = ** 100 % =

-

5 [X = 7 . n

= 6x5

- (30)2 = 30

S(u)
S = Nub. 25

= 146 . IS
= 12 . 09



⑭mple find the Coefficient of Jariation

for (24 ,
26 , 33 , 37 ,

29 ,
31) ?

& 2v =- * 100%Makatiti
[(X - x)2

X== = 30 = 112

5 : 5= 22 .u

⑳.
73

~ A100%= 15
. 77



⑭ple Two plants (and Do

a factory show the following Results

about the number ofworkers and
the

sages paid to them .

O ⑪
no . of workers 5000 6000
Average monthly 2500 2500
sages

Standard deviation a 10

Using Coefficient of Variation ,
find in

shicl plant C or D ,
is there greater variab

tility in individual sages

* CVc = 500 * 100
= 0 . 36

CVp =t * 100 = 0

CVDL CV , 8 i has greate

variability

Avera

sages

Standard deviation a 10



e
measure (asor e

measure

usedtaribity
of saviabilitya

saviability
between used to measure

the dispersion of

2 samples I datain a singlee

&ample The mean and SD of marks
obtained

by no students of a class in three subjects

maths ,
science andSocial science are given

mean SD which of
maths 56 12 three subjects

science 6S 14
shows the height
variation ?

social 60 10
science

[Vmain 100 % = 21 . 43

CVsoi
.= + 100%= 21 . S



Co
-

* Graphical methods

① Bar Graph O Stem and
leaf plot

- Be
i

- difficult to construct

- identify sample points is lost

-stemand leaf plot
86's 3

⑭ple as



j Y 122357- 8 7 1 1 2

&bypers"

- I *
O

Box#:
side

a
-D--⑪ple
#is to
find IQR ?



IQR = Q - Q
,

= 15 - 7 = G

&

mpf thereare&is&

class
,
find :

0 10

-
① Q = 6

② Range = 10-2 = 8

③ IQR = 3 - 5 = 3

The number of students achieved

more than 8 ?

0. 25 + 32 =0



* Central tendency = Location

-> useful to define the center
or middle of sample

-> could be negative
->Mean (generally not part of data to
Doversensitive to extreme values

② easy to calculate

③ each sample has only one sample

mean

-> Median (Maybe part of data set)
· D less affected by outliers

② less efficient than mean

-> mode (always part of data set



& measures of Javiation (dispersion)
(spread)

① Range
- simplest MOV

-quick summary of variation

- extremely affected by
outlier

② IQR
not affected by outlier

newedto Right (+ skewness)
skewed to left (-skarness)



variance
&

SD12, 2 ,2%.

o/
Se

#
Symmetric
Q-Q = Q - Q3

#

#
skend to left QQQQ



dateprobabilityJusa
& Experiment

① Deterministic i

Randomis
minine

* The sample space

(g)
I : defined as the set of all possible

outcomes

J3:11

⑮Findtsamplefor

the following
:

i
ES

① Tossing aLair Goin 5-time



M : 2H ,
+3 c

② Tossing a fair coin 2-times

2: 9(H , H) ,
(H it) 3 22

(T , H) ,
(T ,T)

③ Tossing a fair Coin 3-times

~
23

NOTE sher tossing a fair Coin

k-times , so the number of elements

in a sample space is 2



4) Throwing a fair dice 5-time

3

2 : 91 ,
2, 3 ,

4
, 3 , 63 6'

2) Throwing a fair dice 2-times

ja
123 u56

1 (1 , 1) (1 ,2) (13) (1, u) (1 , 5) (1 , 6)
2 (2 , 1) (2 ,2) (2is) (2 , 4) (2 ,

5) (2 , 6)
3 (3 , 1) (3 , 2) (3 , 3) (3 , 4) (3 , 5) (3 , 6)
u (u , 1) (u ,2) (u ,3) (u , n) (u , S) (4 . 6)

5 (5 , 1) (5 , 2) (5 , 3) (5 , u) (5 .5) (516)

6 (6 , 1) (6 , 2) (6 :3) (6 , u) (6 ,3) (6 ,6)

OTF shen throwing a fair dice

K times , so the number of elements in a

sample space is J13



Campe 2 cardsaredrawnfroaa
as (1-u) ·

Find the sample space
when :

35E

D The drawn was Ithreplacement
&
Y
12

(1,3) (1 ,
4)

↳B U

(3 , 1)
(u , 1) (u , 2) (4 .3) (UNE ! 595

② The drawn das outReplac

I 234

1 X (1 , 2) (13) (1 , 4)

2 (2 , 1) X (2 ,3) (2 , 4)

3 (3 , 1) (3 , 2) X (3 , u)

u (4 , 1) (u i2) (13) X



NOTE
2 .
01/118,
-

"Ess.

"I Gises.&zis !

TheEvenin-
·gr
&S

① Simple event : Consist of 1 element

80 .88 & sample space

②Composite "Combined" : Consist of more
erenf than9 element I

$38%.88 sample space

③Goinevent
: consist ofall cemea



&Impossible
event

: Consisto a
elements of sample

space

---

⑪mple Throwingadice b
time,detea

A :getting a number divisible by 53

A : 953-> Simple event

B : 3 getting asimenumber 3
&

:Si

(1)s's

B :22 , 3 , 53-s composite
event

C : getting a number less than 7

C : 2 1
, 2 , 3 ,

4
, 3 , 63- Certain event



D: getting a number more than I

D: ES= 0 -> impossible event

&

he probabilityf-
-199559
~

Agibigis is

P(A) ==,90
c
-

⑰ampleIPreviousston

0p(a) = T ③P(c) = 5 = 1

② p(B) = 5 = t QP(D) : 5 = 0



#OTES ①certain events probability = 1

⑨ ② impossible events probability
= o

③ p(r) = 1

P(0) = 0

9 0 < P(A) =

----

A : Jailjiys

#Rulesprobabilityo
a

intersection M go
union U ,51

= I

A pla= 1

A 0 p(A) = 1 - P(a)

A ② P(anB) = p(a)
- plan)

ARB' AB AB P(A'nB) = P(B)
- P(ani)

AnBl



③ P(AUB) = p(A) +P(B) - P(AB)
"Addition Rule

I

PLANB) = PlAUB)= 1- plAvi)

PlAB) = PlanB) = 1- plAni)

"De morgan's Law"

⑤ A and B are mutually exclusive
if : OplAnB) = 0 "disjoint"

and

② P(AUB) = p(A) +P(B)

O A and B are independent if

PlAnB) = P(A) . P(B)

NOTE A & B & C independent

P(ABlc) = p(A) - P(B) . p(c)



"multiplication Rule"

⑦ P(A(B)=
given e

"Conditional probability"
-----

NOTES

O PLA(B) and A & B are independen

P(A(B)=
)
=
P = P(n)
(B)

p(a(B) = P(A)

p(A(B) = P(a)

② P(ARB) = p(B1A) A and i

③ PLAUB) = P(BUA)
a or is



⑪mple IfP(A) = 0 . 8 , P(B) = 0 . 7

P(A1B) = 0 . 6 find :

i) p(A)) = 1 - P(A) = 1 - 0 . 8 = 0 . 2

ii) p(B) = 1 - p(B) = 1 - 0 . 7 = 0 . 3

ii) P(ARB) = p(A)
- PlAnB)

= 0 . 8 - 0 . 6 = 0 . 2

iv) p(AB) = p(B) - P(Ani)
= 0 . 7 - 0 . 6 = 0 . 1

v) P(AVB) = P(a) + P(B) - P(A +B)
= 0 . 8 + 0 .7 - 0 . 6 = 0 . 9

vi) p(AB) = P(AUB) = 1 - P(Avi)
= 1 - 0 . 9

= 0 . I

vii) p(A' VB) = p(A1B) = 1 - P(anB)
= 1 - 0 . 6 = 0 . 4



:Priii) P(AVB) = P(AY) + P(B)
- P(a'B)

= 0 . 2 + 0 . 7 - 0 . ) = 0 . 8

ix) p(AVB) = p(a) + P(B) - P(AB)
= 0 . f + 0 . 3 - 0 .2 = 0 . 9

4) PlAIB)=
xi)p(AB)=B

xi) P(AIB)=

Xixi) p(AB)=B

xiv) PlAIB) = 1 - PLAl) = 1 -E
=
1
7

NOTE P(AIB)' = p(a' li)



⑪ample If P(A) = 0 . 6
, PlB) = 0 . 3 and

PLAUB) = 0 . 8 are AS B mutually exclusives

independent ? neither ?
independent

exclusive &Mutually
PLAUB) = P(A) +p(B)

PLAnB) =PIA) .PlB)

P(AVB) = P(A) +P(() -plan)
0 .8 0 . 6 + o . S

0 .8 = 0 .S + 0 . 6 - P(ArB)

0.81 .

1 I
0 . 8 = 1 . 1 - P(ARB)
-

&

P(AMI) = 1 . 1 - 0 . 8

(Not ME)

I
⑰e)= 0 . 3

0 .37 0 . 5 * 0 . 6

0 . 3 = 0 . 3 w

80 A & B are independent events





& Relativek (RR) Rishfactor
"Risk ration

&5

groupRR-foree
group

-
7/

< / = I

* Some interpretations

exposure group
risk is higher

=> RR = 1 . 5

than unexposure groupe
in

about 0 . So

exposure group
risk is higher

= RR
= 3

than unexposure groupe
in

about 3 times

exposure group
risk is less

= RR = 0 . 8
than unexposure groupe

in

about 0 . 20



NOTE If A and Bare independent

then the RR isa

RR-B
---

⑭mple A study enrolls a 100 smokers and

100 non-smokers
. They are followed for next

years for developing lung CA . 30 of Smokers

and 10 of Non-smokers developed lung

CA .

Calculate the RR ?

↳ Smokers umnsmokers-
100 100

CA 30 10

RR-



⑭ple If 5 in 50 people exposed to

a substance gets sick .

If I in 100 people

sho are not exposed get sick- find the

RR ?

&
I

Sick I

~art to know if exercise

affects the risk of developing some disease

e collect data and find that 28 % of people

sho exercise regularly develop this disease shile

50 % of peoplesho do not exercise



regularly develop this disease , find the RR ?

* RR= = 0 .S

⑪mesuppose meantto"nowif
some new studying program

affects the

ability of students to pass
a particular

exam . Se collect a data and find that

noy of students sho
use the new studying

program pass the exam shile 40% of students

sho do not use the studying program also

pass the exam ,
calculate the RR .

* RR:
-

⑪ample suppose 50 basketball players

use a new training program ,
and 50 players



use an old training program . At the end of

the program se test each player to see if

they pass a certain skills test. find RR ?

passed failed
Neu

program 34 16 = 50

old 39 11
= 50program

* RR=/50 = 0 .8

B : pass

A : new program
P(B1A)

RR =

P(B(A)
- TPA)

FBA)BRA)
Plas

=
= 0 . 872



⑪ample suppose that among 100 . 000 women

with negative mammograms
20 will be

diagnosed
sith breast CA within years ,

sherers

I somen
in 10 with positive mammograms

will be diagnosed by breast CA within years

P(B(A) = 0 . 002

find RR ? P(B(A) = 0 . 1

* () (b)

10 100 . 000

Breast I 20

CA

RR=
0 .000

= 500

-----



* Total probability
r = 1

& Mutually exclusive
events

A & B
B , Bzn B3

=j = Sy AnBAns
4.9si

p(a) = p(A1B , ) + P(A1Bz) + P(AB3)

[⑭B.)= = plAB) = PlAB)

P (1) = P(A(B ,)
+ P(B ,) + P(A(B) x P(Bz)

+ P(AIBs)xp(Bs)

[P(A/Bn)+ P(Bn)

⑮

·=> insurance of

=> disease



⑭ple If 10 % of Boys opted for maths

and 60 % of Girls opted for maths , then shat

is the probability that math is chosen if half

of class's population is girls ?

no %

P(maths) = p(mathseB)
& 50 %

Plinths MG) B 50%
·

So
= p(math(B) + P(B) + p(math(6) + p(G)
= 0 . 40 + 0 . So + 0 . 60 x 0 . 50

panynroduces joled
products , Company

B produces 20 % defective

products and company
C produces 5 defective



products. If choosing a Company
is an equally

likely event , find
the probability that the

product chosen is defective ?

g #pldefective) =

P(D1A) +p(D1B) + P(Drc)

= p(D(A) +p(a) + P(D(B)xp(B)
+ P(D(z)AP(c)

= 0
. lox + + 0 .20x + + 0 .0547

-Opposemenant of ldo
sid is

somen
out of 250 are coBlind ,

then find

the talprobability of color blind people ?



(assume that both men and somen are)
equally in number

50%

p(ci) = p(CBew)
"So

somen 50 %
men

Plinm) 5 %

= p((B(w) + p(w) + p((B(m)
x P(m)

= * o .So .S

⑳arein
study of Cataract in a population of 5000 people

60 years
old and older . Se know that :

A , Gages 60-643 Az : Lages 65-693



As:Pages 70-713 Au : /Ages 75 + ]

shat is the probability of event B

shick is defined as the probability of

developing cataract in the next 5 years ,given

P(A , ) = 0 .
US P(B(A ,

) = 0 . 024

P(Az) = 0 . 28 p(B(Az) = 0 . oud

p(Az) = 0 . 20 p(B(A)) =
0 . 088

p(au) = 0 . 07 P(B/Au) = 0 . 153

* p(B) = p(B1A ,) + P(B1Az) + P(RA))
+ P(B1Au)

p(B) = P(B(A ,) A p(A ,) + P(B(Az) x P(Az) +P(BIAs)

* p(Az) + P(B(Au) + P(Au)

= 0 . 024 * 0 . 45 + 0 . 046 * 0 . 28 + 0 . 088

* 0 . 2 + 0 . 133 + 0 . 07



= 0 . 05

⑪suppose"actorsAsstan

patients Coming
into Clinic for Syphilis .

Let us

define the following 2 events
:

At (doctor A makes a positive diagnosis)

B + (doctor B makes a positive diagnosis

p(A +) = 0
. (0 , p(b + ) = 0 . 17

, P(A + 1B +) = 0 . 08

Answer the following :

a) find the conditional probability that

doctor B makes a positive diagnosis givin

that doctor A makes a positive diagnosis ?

p(B+ (A +) =P
= 0 . B



·

B) shat is the conditional probability that

doctor B makes a positive diagnosis given

that doctor A makes a negative diagnosis ?

P (B + (A) =PA
P(BTNAD = plit)-PLATBA

C) What is the RR of B+ given At
?

&
* Baye's Rule and screening

tests

I

(+) 1-7

(4) True false

Test positive positive

()
false True

negative negative



① positive predictive value

TP
PPV = PV + =

+FP

Fe = p(disease) +)

② Negative predictive value

NPV = PVH =EN

- = P(nodisease (c-)

③ sensitivity:P

= p(c+) disease)

① specifity=P



P(()(no disease)
* Baye's Rule
P) AlB)=B) = PIB(A)
=P(AnB)

P(B(A)=)PS
P(AIB)A P(B)
-⑪(B)+ PAR)(B)

&impleThe table below shows the results

from looking
at the diagnostic accuracy

of a new rapid test for HIV in 100. 000



subjects , the rows of the table represent

the test Result and theColumns the true

disease status

HIVLH HIVL Total

Test 378 397775(t)

Test 2
-

9882398825

ITotal 380 99220 100 000

① find PVH) (PPV) ?

PPV = P /disease ((t))=de
=

② find NPV (PV) ?



NPV = P(nodisease)(-))=

-88

③ find sensitivity ?

P(()/disease) = Adieme) -

① find the specifity ?

-
probability to

have
certain disease is 0 . 1

and the probability to have a positive



test if you have the disease is
o .9S

and a negative test if you
don't have

the disease is 0 . 93
,
and a positive

test if you don't
have the disease is 0 . 7

P(B) = 1 - P(B)
find PVH ?

= 1 - 0 . 13

= 0 . 8S

* P(D) = 0 - 15

P(A(B) p (↑ /3) = 0 .95 - sensitivity

Pla(B) P)-(D) = 0
.93 - specifity

P(A(B) PL + (D)
= 0 .7 -e false positive

A : (+ )

PVH) = P(D) +)
B : disease

P(BIA) = pBPPLAIBYAP(B)

=9SoExo . 83



⑪ample suppose 84 % of hypertensive and

23 % of normotensive are classified by

Automated blood pressure machine as hypertensive

shat are the (DV +) and DV-) of the

machine if you
know that 20 % of the

adult population have the disease ?

ABP
by 4

84 % 23 % p(+ (D)
HTN normotensive

D D'

p()) = 0 . 84 -> sensitivity

p(5(B ) = 0
. 23

A : (+ )

P(A)(B) = 1 - P(A)B)
= 1 - 0 . 23= B : D

P(D) =02P(A' (B) = 1 - P(A(B)
B



PVH) = P(B(A)=BAPBPAIBYAP(B)

=

= 0 . 48

PVH) = P(B' (a).
B) + P(B)

p(A
: (B) +P(i)+Ta(B)+ P(B)

-08.1670
. 26

= 0 . 95

NOTE PLAYB) = P(AIB)' = 1- P(Al)
# im-

⑭ample A man is known to speak the

truth 2 out of 3 times . He throws a dice

and reports that the number obtained



is U . find probability that actually
the number obtained is U ?

M : (1 ,
2 , 30 5

, 6)

* p()) = = +) =+

A

P(g) = 5

P(u) = 5

p(/)POMB)P(

#
t

and 25 women out of 1000 areorators
-

An orator is chosen at random . Find the

probability that a male person is selected



&Poor⑪

p(manlorator) - BP (AID)AP(D)

-
P(A) = [P(A/Bn) <P(Br)

B, B2
B2
&

P(BIA)=P(B)BAPS



⑪ample three factories A ,
B and Cof

an electrical bulb produce Respectively 35 %

35 % and 30 % of total product . Approximately,

1 . 5 %, 1. % and 2 % of the bulbs produced by

these factories are known to be defective . If

a randomly selected bulb manufactured by

a company
was found to be defective , shat

is the probability that the bulk sa

manufactors in factory A ?

* P(A) = 0 . 3) P(B) = 0 . 35

p(C) = 0 . 30

A1

P( .D(A) = 0 . 013

A

P (D(B) = 0 . 01 PIDEC) = 0 . 02



P)AID):P XP(B)
+ P(D(c) * P()

-
0 . %40. 33

+ 0 . 02 * 0 . 30

= 0 . 356



·per Discrete probability distribution

*
=> A function from the sample space

to a set of real numbers (X ,
Y , 1)

⑭mple shen tossing a fair Coin

2- times ,

the Random variable X is the

number of heads obtaind
,

shat is the RVI

(H)
,
(i)

2 : &(T
,
H) . (Tyt)&

X lovee



⑳ support o RV I
-

non Countable

Countable "intervals"

"integers" S/jig"
"Expjji" => Continous

=> Discrete Random Variable

Random
variable

3 . 8
, 6 . 2

0 ,
1 ,
8

,
9

#plefind printingdistribution for

the previous question ?

Xo I I
p(X = X) u I
A probability distribution for discrete

Random variable (DiscreteProbabilitya



⑭mple Determine whether each Random

variable X is discrete or continous :

① Let X be the number of fortune 500

Companies that lost money in previous year

② Let X Represent the volume of gasoline

in a 21-gallon tank

③ Let X Represent the Speed of Rodicts

& Let X Represent the number of calves

born on a farm in one-year

⑤ Let X Represent the number of days If

rain for the next 3 days

⑰ integers
Discrete ig-Random
variable

integes & Confinous

E Random ig-
non-integers variable



A probability Mass function (PMS)

00 <P(x =x))

②[P(X = x) = 1

#elative frienRe= X)

tiol's)? /3/4/s Frequay
distribution

Il

P
&ample If p(X = x) = kox

,
X = 1 , 2, 3 ,

4

and is aF
, find :

-
<
P(x-y)

=)YX(P(x
=x)) = 1



iskilisIYuk
1The value of K

k + 2x + 3k +4k
= 1

10k =1t

② p(x = 3) = 3k = 3x0 = 0 . 3

③P)(Xu)J
= P(X = 2) +p(x = 3) + p(x =y) = 0 . 9

p(x))x()=
#2) +p(X =-iIsh P(X = 1) + P(x = 2) + p(x = 3)

- = 5



⑤ p(X = 3 . 4) = c

--

⑭ample shen throwing a fair dice 2

times ,
define the Random variable S to be

theSum of 2 numbers obtained. Find the

probability distribution of S ?

12 3 u56

(1 , 1)

,ly
(13) (1 , u) (1

, 5) ( 1 , 6)
(2 , 1) (213) (2 , 4) (2 ,

5) (2 , 6)

i (u , 1) (2)(3)((,ps(3 , 1)

(5 , 1) (5 , 2) (5 , 3) (5 , u) (5 . 5) (516)

(6 , 1) (6 , 2) (6 :3) (6, u) (6,3) (6 , 6) -

Symmetric
M : population mean

=7
X : Sample mean



& The ExpectedJalue (f(x)
E(X) = M = mean = &X. p(X =x)

amplefind the expected value for

I2
= (x) = (x0 . u + 200 . 3 + 30 .2 + 40 .

1

= 2

i
-

M = f(x) = 2 = Symmetric



⑪ample If the EIX) = 2
,
find a and be

i103/31 %
* 2 = (xa + 20 . 3 + 3Ab +170 . )

2 = a + 0 . 6 + 3b + 0 . u

&

2 = 1 + a + 3b

⑰36 = 1
... -O

a + 0 . 3 + b + 0 . ) = 1

a + b + 0 .

u = 1

#= 0 . 6 ---

a + 0 . 2 = 0 . 6

6



- 2b = - 0 . 4

Et. 2

&propertiesTEX):

DF(a) E(z) = 3

E(2 .S) = 2 .5

② [Pax) = a x f(x) = f(2x) = 2+ z(x)

③ ((x =y) = f(x) = =(3)

#
0 F(x) = 1x0 . u + 2 * 0 -3 + 30 . 2 + 470 . !

= 2

② E(x)) = 1 + 0 .

u + 22 * 0 . 3 + 320 . 2



+ 420 . )

= 5

③ =(k) =+ x 0 .

u + +x0 . 3

+tx0 . 2 + 40 . 1

--

& f(ex) = e xo . u + 2 + 0 . 3 + 2370 . 2

E + eA0 .
l =
-

&
T

--

⑪ample If the l = f(x) = 10
,
find :

OE(m) = E(10) = 10

② E(f(x)) = f((0) = 10



③ [(2x - 3) = =(2x) - E(z)
= 2xE(x) - 3

= 2x10 - 3 = 17

①E(1 - z) = E(i) - E(z)

= 1 - f(b * x)
= 1 - EX f(x) = - 4

.---

Mample If the probability mass function

for the number of episodes of otitic

media in the first 2 years of life are

Shown , find the Expected number of

Visits ?

inoialoconlocalosl
asl osal0017



E (x) = 0x0 . 129 + 10 . 264 + 20 . 27) +

3 0 . 183 + 4x0 .
093 + 500 :039

+ 6 0 . 017 = 2 . 0 . -

EmileDetermine whichoneIthe following
tables Represent PMF :

I↑losno is

B) + 0123

P(X) 0 . 10 0 . 42 0 . 03 0 .

uu

c) = 0123

↑(x= 1) 0 .
12 0 . 13 0 . 61 0 . 14

I
2 3

9)play 82 our - 0 . 15 ous



ro 12 3u

A P(x=) 0 . 15 0 .23 0 . 10 0 . 25 0 . 30

B)i10

2 3 U

2) pie is
,

%20
0 . 30 0 . 20 05

I I4) playis 0
:20to

Tvariance
62 = Jar(x) = f(X - u)2



6 = E(xz) - (E(X))"

=
find the variance and STD ?

*j = f(x)) - M2

=> E(X)) = 12* 0 .

u + 220 . 3 +3 0 . 2 +420 . )

= 5

=>E(X) =M = 1 + 0 .

u + 20 .3+30 . 2 + 40 . !

= 2

5 = 5 - (2) = 0
- =T =0



* properities of variance :

① Jar(a) = 0 Tar(9) = 0 ,ar(3)=

②(ax) = a + sar(x)
O

③ Jar(ax = b) = J (ax)=b)

= a2 * var(x)

⑪ +ar(x) = E(x2) - ((x))2
-
-

E(x)) = Jar(x) + (f(x))"

+M2

&

imple if it-find :

i) (( var(x)) = =(3) = 3



ii) +ar)[(x)) = var((0) = 0

iv) Jar(var(x) = war(z) = 0

es (aNot an 2ab + 1

iv) E(X-(0) = E(x" - 20x + 100)

E(x2) -
20x f(x) + E(100)

6. + M2 -
20 + 10 + 100

3 + 100
- 200 + 100 =3

spsar(x) = f(X - l)2
= E(X - M)" = Jar(x) =38

1) E(x2) =
0 + M2 = 3 + 10 = 103

vi) f(X - 2)" = f(x) - ux +4)



= E(xi) - u xE(X) + E(u)

= 103 - 40 + u

=
---

pinelsnationloslasalm

NOTE : jj]ge/95g
-

205PMf s

⑪ E(x) = 2 . 038

- = 1
.
402

find a B b such that Approxemitally

93 % of data liesithin it ?



95 %

#He
b

a = 2 . 038 - 2x1 .
102 = -

3-
& 895598

1

O ②
& If se have n-independent trials2-

③ siand theoutcomes in EACH trial are success or

ful only . Let X be the number of success,

then se say
that X follows binomial distribution

and is denoted by X-Bin (n , P) ,
share :

n : number of trials

p : probability of success

: big & & Binomial JI

On 2



② outcomes - success

-> fail
⑤ independent

X Bin (n ,
P)

n : number of trials q
: Probability f
fail in each

p : probability of success trial

in each trial

·p04+ q = /

②P(X = k) = (i) + pi = g
- 1

(i) : Combination

③ M = E(X) = n . P

⑪ Jar(y) = j = n . p . q



⑤ STD(x) = 0 = mp. q

#mpleshesing a farting
① independent

times , find : Ge X-Binlo

A) the probability of getting :

) exactly 8 heads

8 (0 - 8)
P(X = 8) = (2%) + 0 . 5 + 0 . 5

=
U

ii) at least &H = p(x, 9)
= p(X = 9) + p(X = 10)
= (9). ) -

---

at least : gy4p(x-
()

at most: rig& p(X = k)



ii) at least 2 H

P(xx, 2) = 1 - p(x(2)
= 1 - p(X = )

= 1 - (p(x = x) + p(x = 1)
:

iv) at most 3 H

P(X = 1) = (4(x = 0) + p(x =1)

v) at most 8 I

p(x = 8)
= 1 - p(X)8)
= 1 - P(X-9)

= 1 - (p(x = a) + p(x = (0)



vi) at most 2 I given
that at least

& H
.

=> Platmostata)
plat leata

-

-
-

B) The Expected number of heads and

the variance and the Standard deviation



=> E(x) = M = n . P
= 10x0 . 5 = 5

E 8 = n . p . q = 10x + t = 2
.5

7 0 = mpq =v = -

&imple Ifxviand p(x1)=
find Jar (X) ?

* Jar(X) = n . p .q
=E** + ==

P
1 - 1 = P(X =0

+-
&



=
find n , P ?

2 = n .p 2 = n +7
1 . 6
=

p . q ⑰
1 . 6 = 2 * q

...

*Sing the"Einomial Inb
I

⑪mple If X-Bin (10 ,
0 .4)

,
find :

i)p(x = 6)
= 0 . 945

i) p(x)6) = 1 - p(x*6)
= 1 -

0 .94S = -



iii) P(X (7) = p(x = 6) = 0 . ans

iv) p(xx, 7)
= 1 - P(x(7)
= 1 - P(X = 6)

= 1 - 0 . 94S = -

u)p(3 = x = 8) =

vi)p(3(x = 8) = p(u = x = 8)

vii)p(3(x(8) = p(u = x = 7)

viii) p(3 = x(8) = p(3 = x = 7)

ix)p(x, 3(x = 8)
=(
+32x28)

#



⑪ple A family has 5 children ,
shat

is the probability that 3 children are females
.

X- Bin (5 , 0 . 5)
(5 - 3P(X = 3) = (5) + 0 .

5 + 0 .50 .31

⑪ample In a multiple choice exam of 90-quest

each question had I answers only one of them is

correct. Ahmad is answering the exam by guesing
what is the probability that ahmad sill answer.

1) 5 questions correctly

P(x = 5) = (10) + 020 0 . 027

2) at most a questions
P(X = S) = 0 .994



Maple shat is the probability of obtaining

2 boys out of 5 children If the probability

of a bay is 0 .
51 of each birth and the genders

are considered independent Random variables ?

X~ Bin (5 ,
0 .

51)
2( - 2)

p(X = 2) = (b) + 0 . 51 + 0 . 49

= 0 . 306
----

⑭mple Evaluate the probability of 2

lymphocytes
out of 10 shife blood cells if

the probability
of any one cell being a

lymphocyte is 0 . 2.

X~ Bin (10 , 0
. 2)

10-2

↑ (x = 2) = (12) + 0 .

2 0 . 8 = 0 . 3020



The normal distributionMar 9&gjf
-> Continous probability distribution

/11-
D

er

① Symmetric & M = mode = Qu

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

j
.

%66..8
-

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
= uE⑮ 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



---------------------------------------------  
4-d  
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