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LIINTRODUCTION

The theary of mathematical probabality has s orygin i the 17th century. There are
three different approaches of méasuring probabilities. They are classical probabality,
relative frequency of occurrence snd axiomatic probability. In this chapter, we shall
study the classical probability and the axiomatic approach

1.3.1 Definition of Probability {Mathematics) :

The cutcomes of a random experiment are termed as events. The probability for
the occurrence of an event A s defined as the ratio between the number of favourable
outcomes fro the ccourrence of the event and the total number of possible outcomes, 1.¢

Mumber of favourable events

Probability of an event = —
Total number of outcomsas

| Example : .FI Nuppose a coin is fossed. There are beo possible onteome, head and
il Both are equally likely evenss.

1=

The probabulity of getting head =

Definition of Probability { Axiomatic)

Let §7 be a sample space and A an event m 5. Then P{A) is called the probability of
the event of the following conditions are satisfied

{i] F{-"l.“ll =10
(i) P{5)1=1
(i) 1A and B are mutually exclusive events P(AB) = P(A) + P(B)

1.3.2 SIMPLE THEOREMS :

Thearem 1 :
Prove that PIA) = | - P{A) l,r; v A
Proaof : S |

Since A is the complement of the event A
S=AuUA
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P(S) =P(AUA)
| =P{AUA) —+ using Axiom (i)
| =P{A}+ P(A) —» using Axiom (i)
1-P(A) =P(A)

e IPLA} =1-P(A) |

Theorem 2 ;

Probability of an impossible event is zero
Le, Pld)=0
Proof :
The sample space 'S8 and the impossible event ¢ are mutuglly exclusive.
e, Bisg = 8
P{S_i ¢} = P(S)
P(5)+ P(p) = P(S)
Plp) = 0
1.3.3 Trial amd Event

Consider an expeniment of throwing a coin. When tossing a coin, we may get a
herad (H) or tail (T}, Here tossing of a coin is a trial and getting a head or tail is an event

kg Throwing of a die is a tnal and getting 1 or 2 0 3 or 4 or 5 or 6 is an even

Murwally Exelusive Events [Disjoint Events]

Two events are said to be mutually exclusive when the occurrence of one does not
alfects the pecurrence of the other,

In other words, if A and B are mutually exclusive events and if A happens the B
will not happen
J""_w:r.'.'r:‘::u'._' ]

fn the throw of a single dice, the events of getting 1, 2, 3, . . 6 are mutually
exclusive,
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Exhaiistive Evenis

Events are said to be exhaustive when they include all possibihities,

Conditional Probability

The conditional probability of event A, when the event B has already happened is
defined as

F{MB}=%. P(B) =0
{or)
_ PA~B)
F[BJE}—TM, PiA)=0

Independent Events ;

Twao events are said to be independent when the actusl happening of one does not
influence in any way the happening of the other.

1.4 LAWS OF PROBABILITY

.! Theorem ; 1'1 Aiitivion Theoremt

IT A and B are any two events and are not disjoint

P AUB) = PlA)+ P(B) - P{A—B) IS -
Proof h A B

| AUB = AUAB

P{AwB) = P(AAB) - 1 .

P(AB) = P(A) + P(AB) A il
But B= AEL_J.-!LE-_

P(B) = P(ABw AB)
= P(AB) + P(AB)
P(B) - P(AB) = P(AB) S

Substitute (23 in (1)
| PLAUB) = P{A) + P(B) - P(AB}

MNote - [f A and B are independent events the M{AB) = P{A).P(B).
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Theorem ; 2
I A and B are independents, prove thiat
(i) A and B are independent i.e, P(AB) = P(A) F{B)
(i} A and B are independent i e P(AB) = P{A) P(B)
{iit) A and B are independent i.e., P{AB) = P{A) P(B)

(i) PIAB) = P(A) . P(B)
Proaf
MAUB) = 1-P{AuB}
I -[P{A)+ P(B) - P(AB))
| - F(A) - P(B) + P{A) (B)
P(A)- P(B) [1-P{A)]
= P{A)- PiB) P{A)
P(A) (1 - P(B)]

P(AB) = P(A), P(B)
P{AB) = P(A)P{B) using D¢ Marzon’s law
(i) P(AB) = P{A) . P(B)
Prounf |_"+B_
B = ABL-AB |W _‘
P(B) = P{ABLAB)] |

P{AB) + P[AR) AB
P(B)-PlAR) =P{AB)
P{B) - P{A) P(B) =P{AB)

P(B) [1-P{A)] = P(AB)
P(B}PLA) = P{AR)
Le | PLAR) = P(A) P(B)
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(iil) P(ABR) = P{A) . P(B)
Proaf

r"l. - JW.EUJ‘J_E
PiA) = P(ABLAR)]
= P{AB) + P{AB)

= P(A) + P(B) + P(AB)
P{A) - P{A)LP(B) =P{AB)
P{A) [1-P(B)] = P(AB)

P(A)}P(B) = P(AB)
1.5 BAYE'S THEOREM
Statement :
IFA,, Ay A, are memutually exclusive and exhaustive events then

P(A) P(BIA,)
P(A/B) = —;
£ P(A) P(BIA)

S = Al WAL

B(E) = PlA AN asAL)
= PLA; )+ PLA+ T PlAL)
B = A AL LA 1

m

P(B) = P{A B ABu. LA B)
= P(AB) + P(A,B} - PLA,_B)
POA L PBIA ) + PLA P(BIA) + .. + PIA_ L P(B/AL)

P(B) = £ P(A) P(B/A) pee (1)
We know that
P(B), P(A/B) = P(AB) ' ”B"”"""ITTT
PlALP(B/A) = P(AB)

_ P{A) P{B/A) = P(AB)
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PB) PFIA/B)Y = P(A) P(B/A)
PiA) PIB/A)
MARB) = ————

P(B)
Let us replace Aby A
, PUA ) P(BIA,)
P(A/BY = —— 1
£ P(A)P(B/A)
i

FROBLEMS BASED ON BAYE'S THEOQOREM

Example _J'] I at balt factary mackhines A Ay Ay manufaciure respectively 25%,
A% andd 0% of the total. Of their ontput 5%, 4% and 2% are defective bodts. A bolr

is drawn at random from the product and is found to be defective. What are the
protudilitiey thar it was manufactored by machines A pdpd,

Selution :
Let A, be the probability of manufacturing the bolts.
Let B be probability of defective bolts:

| P(AY P(B/A) | P(AI(BIA
P(A,)=10.25 0.05 00125
P{A;)=035 (.04 (014
| PlA, I =040 062 008
- mn
L P(A). P(BIA) = 0.0345

Pidelectsve bolt manutactured by machine A))=P(A B)

P4 ). P{BIA)

3
£ P(AJP(BIA)

00125 .
— = (1 3623
0 (1345
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P{defective bolt manufactured by machine A, ) = P{A,/B)

P(A,) P(BIA,)

iil P(A ) P(BIA)

Pidefective bolt manufactured by machine A;) = P{A,/B)

P(A,) P(BIA,)

3
£ P(A)P(BIA)

| Example : 2| The first bag contains 3 white balls, 2 red bally and 4 black balls.

Necond bag comtaing 2 whirte, 3 red, 5 Mack balls and third bag contain 3 white, 4 red

and 2 black bafls, One bag is chosen af random and from it 3 balls are drawn. Ohat of
firee balls noo balls are wiite and one is red. What are the probabilities that they
were faken from first bag, secomd bag, third bag.

Sarlution ;

1* bag 2™ hag 3 bag
| 3 White i [ 2 White 3 White
2 Red 3 Red 4 Red
: 4 black | 5 black | 2 black

Let A, Ay, Ay denote the events that the bag I, 11 and 111 13 chosen respectively and
L.et B be the event that the three balls taken from the selected bag are 2 white and 1 is
red

Selectivity of 2 white and | red is an independent event

Let P(Selecting a bag) = P{A) = 1y
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(M) PB/A) H.auiﬁ'mml;r
PlA b= 1y %‘?{' - % 00238
PlAL)= b i ik G LI T
: 16C, 120
PLA)= Uy | “_:ch' = 'lgi‘ 00476
.%u PLA ) P(B/A ) = D,0746

We know that

i Ai”i ¥i= fii
I P(A) P(BIA)

P{A) (1A )

PiA,) P(BIA,)

(1) Priballs selected from 1% bag) = P(A,/B)

]
L POA)P(BIA)

(.0238
oA N0
P(AL) P(B/A,)

(i) Pr{balls selected from 299 hag) = P(A,/B) = —
i".::J PLA L P{B/A,)

m‘ =428

PLA) P(BIA,)

0.0031

(1) Priballs selected from 3% bag) = P(A /B)

3
E P(A)P(BA)

§ {1.0476
00746

=0.638
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SIMPLE PROBLEMS

ﬂ What is the chance that a leap vear selected at randonm will contain 53 Sundays?
Solwtion ;

A leap year consists of 366 days Out of these 366 days we have 52 full weeks and
2 davs extra.

These two days may be

(1) Monday Tuesday
(1) Tuesday Wednesday
(11) Wednesday  Thursday
{(1v) Thursday Friday

(v} Friday Saturday
(Vi) Saturday Sunday
{vit1Sunday Monday

of these 7 cases the last two cases contain Sunday and hence we have 2 favourable

CILRCA.

numbear of favourahle Cases

%
-y Frobability = number of exhaustive evenis 7

ﬂ A bag containy 6 red e 7 black balls. Find the probability of drawing a ved ball.

Safution :
number of fvourable events 6 |

— —

o, RrORRLAY = number of exhaistive events 36 6

Ei The prohability of solving o problem by Asha is 25 and that the probability of
solving the problem by both Asha and Sophia is 1435 The probability of solving
either by Asha or Sophia is ¥/5. What is the probability of sofving the probiem by
Sophia?

Saolution

Let us take the probability of solving the problem by Ashais P{A) and by Sophia is
P(B)
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I

. 3 A
Criven, P(A) = 3 P(A orB)= -

25
By addition theorem,

P(A or B) = P{A) + P(B) - P{AB)

5 _ % | 14
R T
4 2 id4
P(B) = s 3 aw
ad
"%

g5
The probability of solving the problem by Sophia is = =3

P(A and B)= ==

‘ﬂ Nukehi iy kneown for it the target in 3 out of & shots, where as Remipi is knows

ot thee durget in 2 out of 3 shois. Find the probability of the teeget being hit wh

bath person try.

Seefurion :

Given A and B be the event of hitting the target by Sakthi and Remya respectivel

Probability when Sakthi Tuts the 1arget = % e P(A)= %

L | 1

Probability when Remya hits the target =
A and B are mutually exclusive events
Then
P{A or B) = P{A) + P(B) - P(AB)
= P{A}+ P(B) - P(ALP{E)

= '_[

La

-+

l...-lh..l

Loa | i

s
e | L

=917

1.2 P(B)=-

l..&ir-..l-

Probalulity of hitting the target when they both trv = 0.917.
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fﬂ- A bag comtaing 10 white and 4 red balls, Two balls are draven in succession at

rundom. What ix the probability that one is white and other is ped?
Nedution

Total number of balls = 14

Drawing | white from 10 white balls = 10C,

Stmilarly drawing | red from 4 red balls = 4C,

_ . : loc,
Selecting | white in the 1* Drawing = ——
14C,
7 4C
Similarly Selecting a red n the 2™ Drawing = 20
i
1
» ; . 100, 40, ]
Probability of getting, white and 1 red = —— » —— = —

14C, 14, 49

'ﬂ Write the sample space for throwing a three coins of a time. Find the probability
of getting (i} Exactly one head (if) atleast ane head (i) atleast two hed,
Nolution :

S={HHH, TTT, HHT, TTH, THT, THT, HTH, HTT, THH} =%

; [TTH, THT, HTT} 3
(i} Priexactly one head}= 2 -

B {HHH, HHT, TTH, THT, HTH, THH, HTT} ol
(i) Priatleast one head! = - el

% &

o |HHH, HHT, HTH, THT)
(1) Pr{atleast two head | = = -

1
2

22|

3 Twu dice are volled simultaneously, wht is the chance that (i) the sum af eateome
is 7 i) = 10 fri) < 10,
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Nolution :
S=HL 1 (L2 (L 300, $),.01, 5) (1, 6)
(2, 1).402,2),(2,3) (2, 4, (2, 5) (2, 6)
(3,10, (3, 2), (3, 33 (3, 4),(3, 5) (3, 6)
(<, 1) (4, 2}, (4, 3} (4, 4), (4, 5) (4, 6)
(2, 1, (3. 2), (3.3) G5, 4 (5, 9) (5, 8)
(0, 1) (6 2), (6, 3) (6, 4), (6, §) (6, 6))

; f |
.r : TN, S

1) Pr | The sum of out come is 7) TR

(i} Pr {Greater than 10) = o

1} [ Crreater than 140} 12

o ) ) 35

{1} Pr {Less than 10 (or) < 10) 3% "6

L6 RANDOM VARIABLE
Prefinition

A random variable is single real valued function defined on the sample space

Fg o In tossing a Coin the outcome head may be assigned the value *1° and the
outcome tail may be assigned the value '0°

i Dhscrete Random Variable

A random variable which takes on a finite or countably infinite number of values is
called a discrete random variable.

Probability Distribution or Probability Mass Function {p.m.f)
Let X be discrete random variable and which takes the values Xp X X,
Such that P[X =x,]=P[X = x,] = P
The function Pix) s called probability function p.m £

If it satisfies the following conditions

WMPX=%>0 (i) EP(x) = |



Frosbitiiiin: [
Distribution Function of a Discrete Random Variable

Let X takes values x|, %, % with probabilities p,, p, p, and Let
X, < %< . <%, The distnbution function F(x) of a random variable X defined in
(-0, @t} ag F{x) = P[X =x]
Properties of Distribution Function

Me=Flxi=1

i) iFx < v, then F(x) < F(v)

- it =
(i) Fi=a} = A F{x)=0
I
(v} Flach= . F(x}=1
Example : A random variable 'x" has the following probability function.

X 28 i 2 I i ] ] i M
Pin}! a Ja Sa Ao Ya Ma 13w IFa ITa
fi) Determine the value of w.
(i) Find P{X<3), P(X23), P{0<X<5)
fiii) Find the distribution funciion of «
(1) we know that

ol

E P[-"i-i;' =

=0

e, at3a+Sa+Te+0a+ 1la+ 13a+ 15a+ [Ta=1
Ela=1
ikl
T
(i} P{=<3) = P{0} + P(1) + P(2)
1. % 5.8

Bl ®1 81 Bl

P(Xz3)=1-P(X<})=1- = =

o T2
.
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(i) P(O<X=5) =P{1)+ P2} + P(3) + P(4)

=3+ 534+ Ta+9

=.i+-5_-|..1--|-2_
#] 8#1 81 &1
-2
81

To find the distribution
X Fx)= P(Xzx)

|
a a 81
4
| at3a=4a w1
2 da+5a=9a £|I-
81
3 Ba+ Ja= 164 0
B 81
4 16a+9% =25 23
51
|
| 5 253+ lla=730Ga 48
| 81
6 368+ 13a=49 i
El
T 49+ 15s=64 O
"1
8 6+ 172 =81a 1

162 Continuous Random Variable

IF x is a random variable which can take all values in a imtervil, then % 15 called
contmuous randem variable

L Age, height, weight eic
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Probability Density Function
[f'x 15 a random variable such that
Pix —Yady = X 5 x + M dx)= fx) dx then [x) is called the probability density
finction, and f{x) satisfied the following propenties
(m)fix)>0Vx

{h) T fix) dx = |

CmulanYs disibubion fanition of @ santinges random variable

IF X is a contnueous random vanable, the cumulative distribution fmction of X is
aven by

X
Fix}= P[X=x] = I| fx) dx

=1
Properties of cumulative distnbution functioms
fa) Fix}) is a non-decreasing function

]

(b) F{=n)=0=_ i) dx

x
|
] y T
E©F=)=1=_" _ AJ fix) dx =_.L fixidx = 1
() Pla < x < b] = F(b) - Fa)
(2] :—x Fix) = fix} at all points where F{x) in dilferential.

! Example | A vandom vartable X has the density function f{x) = ke for 2<x<5. Find
the distribution Fix) amd the P{1< x <4)

Nofrion : N
We know that | fix)dx =1

5
| fix)ds=1

a
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The distribution function is
5 X
Y i o

_ 2

21
-2 %
21/ 2
Fix)=0forx <2

2

X
13}

]

|

=ELIHE” for2=x<5

]
||""
e,
|:-r
(=]
|, S
=
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1.7 BINOMIAL DISTRIBUTION
Assumptions :

% The random experiment comresponds to anly two possible out comes.
% The number of trials is fimte.
% The trials are independent

@ The probability of success 14 a constant from tral to tral
Frobability Mass Function ;

A discrete random variable X is said to follow Binomial distribution of it's
probability mass fanction is

Fh‘[}= ﬂcﬁp'{qll—kl}[=ﬂ, I, 2. ; T hﬁ-ﬂp'i_q: 1
Properties of Binomial Distribution

Binomial distribution has two parameters n and plor g)

< mean = np

< vanmance = npx

&  Standard deviation = +/npq
) (g-p)*

< Skewness (B)) pa

1-6pq
npo

+ Kurtosis (f,)=3 +

& Binomual distnbution is symmetrical if p=q =05,

4 It is positively skewed if p < 0.5 and it 13 negatively skewed if p > 0.5
SIMPLE PROBLEMS
WI The mean and variable of binomial distribution are 6 and 2 respectively,
Find PX21).

Nirleetiom -

Criven that mean = 61e., np =6 s A

Varmnce = 2 ie npg =12 o)
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2y + (1) =
opq _ 2
P

we know that

POX)=n, p* q“"‘

ol

P(Xz1)= | P[X<1]
| — P[X=0]

{]
E1|w

3] |3

Cy

=1

G-

If_ 3 a 2 - - L 4
Example ; 2' The mean of a binomial distribution is 20 and standard deviation is 4.

Find out n, p, and g.

Nelution
Mean = np = 20
Stansdard deviation = /npg = 4
npi = 16
np 20
p=1-08=02
LB 2. 0.2

0.2
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fﬁrnmp_lﬂ?fl The probability of a defective bolt is 0.2, Find (o) the mean and X0 for
the distribution of defective bolts in a total of 1000 and (b) find the co-efficient of

skewness and Kurtosis.

Serlution
p=02,q=0%8,n=1000
mean = ap = 10 = 0,2 = 200

5D= npq= /TG =078 =126

{q-p)’ (08-02F 036
B="opg " Tooo=02x08 160 " 0223
! -(6*02%08
'E"|=J"'['-:E-P-E-F'-}=:-|.+ ':‘ }'
' ) 1000 = 0.2 % 0.8
= 3 0025

@I The probability that an evening college student will praduate is 0.4,
Determine the probability that out of 3 students (a) none, (B) one, and (¢} atleast one
will provduate,
Solution :
n=>5 p=04, qg=06
P(X}= 51-1 g

{a) The probability of zero success
i 5

2 (]
it ] e
“Co 18] |1
=0.078
(b} The probablity of one success
f l '5 I-L
=% _l £
5 lIU_ |Iﬂ]

=0259
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{€) The probability of atleast ong success
= 1 — probability of number of success
= | —0.07%
= A

LTAFITTING OF BINOMIAL DISTRIBUTION

Example : 5| The Sollowing data shovw the number of seeds germinating out of 1

an darmp for 8 set of seeds. Fit a binownial distribution qo thiv dars,
x:  f f 2 3 + ] fi 7 & ¢ In

F: 6 20 28 12 & & # ¢ 0 @ 0

| x r x
0 £ 0|
| 20 20
2 | 28 56
i 12 it
4 4 32
5 34
| & {) 0
7 i) )
5 {t 0
q (l 0
[l 0 L}
B | N=Zf-80| £f= 174

Mean=x = N_ = '-D—=2 175
Mean = np=2.175
2175
= p= 1 where n = |

[l |.;|1|"|?J:
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q=0.2175
=, T825
The biniomial distribution to be fitted to the data is Hl'l;;‘ g

X | 80 =x10C_(0.2175) (0.7825)!™ | Expected value
0 |80 = 10C, (0.2] '?5]"' {0.7825)1-0 6.4
| | 80=10C, (0.2175) (0.7825)"" 19,1
2 | 80 % 10C, {0.2175)% (0.7825)13 24,0
3| 80% 10C, (0.2175) (0.7825)"%-2 17.9
4 | 80 % 10C, (0.2175)" (0.7825)104 %6 I
5 | B0 = 10C, (0.2175)° (0.7825)'"° 29 I+
& | 80 = 100, {0.2175)° (0.7825)/"4 0.7
7 | BO = 10C, ((-2175)7 (0. 7825)!"4 0.1
B | 8O = 10C, (0.2175)" (0.7825)!72 0
9 | BOx 10C, (0.2175)% (0,7825)'%1 0
10 | 80 = 10C,, (0.2175)"" (0.7825)1¢ 0
Total 80.1

@I Eight coins are fossed at a time 256 imex. Number of heads observed
ar each throw is recorded and the results are given below. Find the expected
[frequencies. Whar are the theoretical values af mean and standard deviation?
Calewlate alse the mean and 8.0 of the observed frequencies.

No. of heads : 0 1 ¥ 2 4 ¥ fi r 8

Frequency @ 2 ¢ 3 2 67 J6 32 M i
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Nodurtion :
The chance of getting a head in a single throw of one coin is 2. Hence p = %4,
Q=12 n=8 N=158

|- X | N;“c‘ 1 q;"" Expected value
[ o [ 256 8C, (V2P (AP0 I
1| 256 = 3C, (¥4 ('™ 8
2| 256 8C, (V5P (4a)2 25
3 | 256+ 80, (Y (™2 56
4 | 256 %8C, (Yay (Mt 70
5 | 256 % BC, (14) (V5 56
| 6 | 256 =.8C, (44)° (4B 28
7| BEBC, (Ve (VT 8
| B | 256 % BE, (%) (V) (
| Total 256

The mean of the above distribution 1s np=§ « Y2 =4

The standard deviation is /npg = /15 = 12 = 8

-7

=1414

L3 POISSON DISTRIBUTION

The distnbution describes the behaviour of rate events and has back known as the
faw of improbable events. 1t was found by French mathematician Simeon D Poisson,
poisson distribution can study when we know the mean value of occurrences uf an
event without knowing the sample space Mathematically, the potsson distribution is
limiting form of Binomial distribution as n tends to infinity and p approaches zero such
that mp = m rémain constant.



iyt
Alx)=

E-i'.;b:l;
%1

x=01.2;

. Mean= A

. Variance = 4

. Standard deviation = /3

. Skewness given by B, = %

. Kurtosis, wiven by =3 + -

e
B wl
b 3
== "1
A
F{F]J‘ 21 —T
3
kg = 2
BT i
i =
:""1.1=§
3
(3 1 10 3

,

N 0 b

ek}

.. (3)

()

If x is poisson variate such that Px=1) = and P{x=2) =, find Pix=i)
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'E'_'I ] iE
P == —— = E_i ]
(%= o
3
o [i
—A7 3 3
= I
1 3|

Example : j‘f If the mean af @ polsson distribution is 4, find (i) S.D (L, (i) 3,

Il Mean=4=4
2. Standard Deviation = /= /1 =2

|
3 Skﬂi‘ﬂt,ﬁs:ﬁ.::_.-: = .25

4. Kunosis=f,=3+4 |I=3'I4L

FITTING OF POISSON MSTRIBUTION
' Exempl; f'__i'l 100 Carr Rivdliers arve inspected as they come off the production fine and

nimber of defects per sef is recorded belon:
Ne. af Defects : i ) 2 ) 4
No. of Sety : T I8 2 I i

=323

Fit a potsson distribution to the ubave data and caleulare the frequencies of 0, 1, 2, 3
and 4 defeer,

| No. of defects | N, of seis i _|

X ()

] 70 0
1 18 13
2 . 4
i | i
4 0 0

| M= 100 Lfx =25
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X
X| N "':' Expected value
&0 .
R P o 77.90
0l
-2 ﬂ.!il
{ | 100 % —t 1{r ) 19.48
-H33 2
2 {H]x.ﬂ 244
2|
028 ymy
3 | 100 e’ sy 0.20
3|
25 d
4 | 100 E0T(025) 020
41
Total = 100

4 | Fit a Poisson Distribution to the following

1 2 -y 4

i I 3 I

X r fx
0 123 i
| 50 59
2 14 28
3 3 o
4 1 4

N=Zf=200| £fx = 100
A IRt 100
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Culeulation of expected frequencies

'E__NIP{Il h.E:qmcl.'u:l value
i 123 121
1 59 Gl
2 I I3
3 3 3
| 4 1 ]
200 |

1.8.1 DIFFERENCE BETWEEN BINOMIAL AND POISSON DISTRIBUTION

Binomial Distribution Poisson Distribution
I. Pix)= M.n gt =0, L2,.. -k 4 Bl
e R d F{'.-:}='=—“~:i:--—. k=0, 420

whereg= 1 —p
here L =np

[

The Binomial Distribution 15 | The Poisson Distribution s
characterised by two parameters p, n | characiensed by a single parameter A,

3. The sample space for Binomial | The sample ‘space for Poisson

Distnbutionis {0, 1, 2, . n) Diseribution is {0, 1, . . n}
4. Mean = np, variance = npq Mean =2, variance=3
= npqlg-p), [y =
i, = npg| 1-6pg-3npq] py=3m*+m
5. Binomial frequency distribution Paissen frequency distribution
N:_ll“'

fix)= HH:::.-Fl-er' nx=0,12. 0 | M)=< X=01.2,..n

i v

6 Discovered by Swiss Muathematician | Introduced by French Mathematician
James Bernoulli through it was | 5.D. Poissonin 1837,
published in 1713,

7.1 n is small we use Binomial | If n is large close to zero we use
distribution Poisson disinibution




Pecadvaafril ity I.at
LINORMAL DISTRIBUTION

The Normal distnbution was miroduced by the French Mathematician Abraham
De Moivre in 1733, Demoivre, who used this distnbetion to approximate probabilities
connected with com tossing called if the exponential bell shaped carve

Normal Distribution @

The Normal distribution is a continuous distribution given by

0= —p—% (4]’

L9l CHARACTERISTICS OF THE NORMAL DISTRIBUTION
e i

v The curve in symmetrical It is
bell shaped curve.

¥ The value of mean, median and
mode, will coincide because the
distribution s symmetrical and
single peaked: = e

e, Mean = Medan = Mode r i 1

¥ The normal distribution i5 a two parameter probability distribution,
The parameters mean and standard dewviation (p, o) completely determing the

distribution
¢ Since the distribution is symmetrical the moment of co-efficient of skewness
B, =0, f, = 3 (Mesokurtic curve)

¥ The curve has a smgle peak point (Le) the distribution s unimodel.

It is important to pote that

¢ The maximum ordinateis at x = o Its value is 5
0./ 2

when the 5.0 increases, the maximum ordinate decreases and vice versa

Importance of Normal Distribution

& Most of the distribution occurring in practice. (e.g) Binomial, Poisson, elc
"an be approximated by normal distribution. Moreover, many of the sampling
distnbution {e.g) Student; 't" Snedecor’s F, Chuv Square distnbutions, ete, tend

to normality for large samples
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% Ewven if & variable is not normally distributed, it can sometimes be brought 1o
normal form by simple transformations of variable.

@ Many of the distribution of sample statistic (e.g the distribution of sample
mean, sample variance etc.) tend to normality for large samples and as such
they can best to studied with the help of the normal curve.

# The central limit theorem of the normal distribution is the most important as it
enables us to draw inferences about the universe by making sample studies If
a random sample is taken from universe, then as the sample size increases the
mean of the sample approaches the normal distribution,

®  Noermal distribution also finds considerable application in the theory of
Staustical Quality Control,

% The bass of test of significance is mainly upon the fundamental assumption
that the population from which the sample have been drawn in normally
distributed,

'Eﬁm_i_r:-!r F TV IF X is normally distributed with mean 8 and 8.0 = 4 find
() P3< x <10) (B) P{x 2135), (c) Pfx <5) :
Solution @
p=8 a=4
The standard normal variate is
z-XoH

——'_'—-
° ==

() P(5 <x <1h)

5-8 -3°
=% - - 5
whenx=35,Z 1 3 07
when x = Jl},z=m4__9'= j_= 05

P(5 sx<10)=P(=0.75 < Z <0.5)
=P(-0.75 < Z<0)+P(0 <Z <0 5)
=PD<Z<075)+PD<Z<05)
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=02734 +0D.1915
= 04649

= B = S
when x=15, £= 3 3 1.75

P(x= 15) = P{Z= 1.75)
= 05-P0<Z<179)

= .5 — 04599 S iy
= (0.0401 e 0 175 e
(¢) Ppc <35)
. - FEn s
whenx=5 2= 3 1 == 0.75
Plx<$) = P(Z<-075)
= 0 5—PO<Z<0T5)
= 0.5 =0:7734
) b e —
=@ Ha5E = 075 O *

The marks obtained in a ceviain examination follew pormal distribution

-.___j_',- mneare 45 and 8. T IF 1000 stndents appeared of the examination. Caleulare
the mumber of students scoring.

(i) Less than #0 marks fii} More than 60 marks

fif x <40
X - 40 — 45
x=40 Z= = =_2=_03%
when % e = o

P{x<d40)= P{Z<-0.5)
0.5-P{0<Z<0.35)
0.5 -0.1215
03085
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MNumber of students = 1000 = 0.3085
= 309
(it} Forx >80

when x =40} Z = i RS e .

a 10
P(x =60)= P(Z > 1.5)
05-PO<Z<15)

1

0.5 - 04332

Pl
= (.0668 = 0 =

MNumber of students = 1000 = 0,068%
= G 8
= 67,
L0 UNIFORM OR RECTANGULAR DISTRIBUTION

A random variable X is said to have continuous uniform over an internal {a_b) if'its
density function f{x) is a constant k, over the entire range of x.
'k a=x<h

fix) =
0, otherwise

L.1L1 Properties of Uniform Distribution
I
(i) Mean = E-:—’

(b a)?
iz

(ii) Variance =

(i} The M.GF of uniform distribution is M_(1) = bi— %

ﬂ—,ﬂ]
f J

\Exumple ; j'-l If x has a wniform distribution with p.d f;

Jr!:'l'.‘ —-cl..{r-jIIIiI fERxgy

L@, atlherivive
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Probahility I

Find P{x =15)

M
Plx = 15) = [ i) e

1
- | 5
1%
| 20
iR
|
~ 16 [ 20— 15]
5
BT
o i
.
EXERCISE
| When two dice are tossed. What is the probability of getting four as the sum of the
face mumber? fAns : 1712]
2 What is the probability that there will be 53 Sunday in (i) a leap year (1} & non-leap
year? [Ans : 277, 177

3 P(A)= Uiy P(B) = U5, P{AB) = 15 Find P{A./B)

4 A company has four producing units Viz, 8,, 8,, S, and 8, which contribute 30%,
0%, 28% and 22% respectively to the total output. 1t was observed that these sections
respectively produce 1%, 2%, 3% and 4% defective units If a unit 15 selected al
random and found 10 be defective, what is the probabilicy that the unit. S0 selected
has come from either section S, or section 8,

5 There are 3 boxes conaining respectively | white, 2 red, 3 black balls; 2 white,
1red | black balls, 3 white, | red and 2 black balls; A box is chosen ot random and
from it two balls are drawn at tandom. The two balls are 1 red and 1 white, White 15

the probability that they come from (1) the first box (i) third box.



