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RANDOM EXPERIMENT

An experiment is random means that the experiment has more than one
possible outcome and it is not possible to predict with certainty which

outcome that will be.
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OUTCOME AND SAMPLE SPACE

A possible result of a random experiment is called its outcome for example if the

experiment consists of tossing a coin twice, some of the outcomes are HH, HT etc.

A sample space is the set of all possible outcomes of an experiment. In fact, it is the
universal set S for a given experiment.

The sample space for the experiment of tossing a coin twice is given by

S ={HH, HT, TH, TT} The sample space for the experiment of drawing a card out of a

deck is the set of all cards in the deck.
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EVENT

- An event is a subset of a sample space S.

= Sef Con‘fainfr” fﬂVourdUc oufomes. ) gﬁm,/( fface,f acls as

For example, the event of drawing an ace from a deck is Unfwml Cof .

A = {Ace of Heart, Ace of Club, Ace of Diamond, Ace of Spade}
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TYPES OF EVENT

IMPOSSIBLE AND SURE EVENT :

¢ is called an impossible event and S, i.e., the whole sample space is called a sure

event.
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TYPES OF EVENT

SINGLE OR ELEMENTARY EVENT : If an event E has only one sample point of a

e W N S A

sample space, i.e., a single outcome of an experiment, it is called a simple or

elementary event.

ge%ﬁn(f " whe  a diu IS fhrown =7 E={l} 5 n(e) =/

'Cieéff’”(f \kind 91[ Hearls” When a card 7 5:{7}

;S o/ram) frm’) deck



NDA 1 2025 LIVE CLASS - MATHS - PART 1

TYPES OF EVENT
COMPOUND EVENT : If an event has more than one sample point it is called a
compound event. (L (9)> /
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TYPES OF EVENT

COMPLEMENTARY EVENT : Given an event A, the complement of A is the event

consisting of all sample space outcomes that do not correspond to the occurrence of A.

The complement of A is denoted by A’ or A

It is also called the event ‘not A A'=A=S—-A={w:w € Sandw &A}
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EVENTAorB

If A and B are two events associated with same sample space, then the event ‘A or B’ is

same as the event A U B and contains all those elements which are eitherin Aorin B

or in both. . Y al e,/emo,nﬂﬂ)£
AUB:{x‘.léA ov X €8 ov A Oﬂ’f £ and 8.

s e
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(Event g or &)
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EVENT AandB

If A and B are two events associated with a sample space, then the event ‘A and B’ is

same as the event AN B and contains all those elements which are common to both A

N

and B. ( infersechon B —s Gmmon elem enk 9f A 9’3)
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EVENT A but not B ( Difference A-B)

An event A — B is the set of all those elements of the same space S which are in A but

notinB,ie., A—B= 52_5’.
\/\ {A// 8 j
51 = {/, 2} C/ép
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MUTUALLY EXCLUSIVE EVENTS
#

Two events A and B of a sample space S are mutually exclusive if the occurrence of any
one of them excludes the occurrence of the other event. Hence, the two events A and

B cannot occur simultaneously, and thus ANB =¢ (Also called Pairwise Disjoint)

L

Simple or elementary events of a sample space are always mutually exclusive. For
example, the elementary events {1}, {2}, {3}, {4}, {5} or {6} of the experiment of

throwing a dice are mutually exclusive. (;“ gz - L%, ave
M

L, &, & --- & ‘} b g = ﬁ[‘#d‘) Mafua/[dﬁ e dlusive,
eenft



NDA 1 2025 LIVE CLASS - MATHS - PART 1

@EXHAUSTIVE EVENTS

ItE, E, ..., E are n events of a sample space S and if

EluEzquu...uEﬂ= UE.-=S
i=1

then E1= Ez, oo E" are called exhaustive events.

Consider the example of rolling a die. We have S = {1, 2, 3, 4, 5, 6}. Define the two events

A : ‘a number less than or equal to 4 appears.” «——~ 4 = {,l 2, 3r ‘{}

\* B:{&,ﬁ,é?

AUVB = {/,4,3,4, 6‘,@} =¢ 7 A LB are exhaushive Wmﬁ/

B : *a number greater than or equal to 4 appears.’
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MUTUALLY EXCLUSIVE AND EXHAUSTIVE EVENTS

IfE;, E5, ..., E,are nevents of a sample space S and if E; N E; = ¢ for everyi #j
i.e., E; and E; are pairwise disjoint and U[: =S, then the events

i=]

E,, E,, ..., E, are called mutually exclusive and exhaustive events.

Consider the example of rolling a die. Let us define the three events as

A = a number which is a perfect square — Z(/, /ff AnB

B =a prime number — {4,3,5‘} Bac - ¢
C = a number which is greater than or equalto 6 —y {g} CNA

Avagut = {/,2,5,u,5,g§.-. 4
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PROBABILITY OF AN EVENT

Let S be the sample space and E be an event, such that n (S) =n and n (E) = m. If each

outcome is equally likely, then it follows that

| mn | Number of outcomes favourableto E
P(E)=— =

n Total number of possible outcomes
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PROBABILITY OF AN EVENT

The probability P is a real valued function whose domain is the power set of S, i.e., P

—

(S) and range is the interval [0, 1]i.e. P : P (S) = [O, 1].
D<) <]

The probability of non occurrence of the event E 1s denoted by

/
P (notE)=1-P (E) A= S-4

P(x) = P(s4)

= p(s) - P(h)
/’(E)+ P[noff) = | PN) = 1 — P(A)
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ADDITION RULE

If A and B are any two events in a sample space S, then the probability that atleast one

of the events A or B will occur is given by

P(AUB)=P(A)+P (B)-P (A nB)

QD

n(Avs) = n(A) + n(8) - n(/}nB)

|
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VENN DIAGRAM: TYPE 1

We have only two events A and B
1. P(Au B)= P(A)+ P(B)— P(A}_E)/’ A /)3)
(Addition theorem for two events)

Au B (Shaded portion)

c . B-(Ane)
2, P(AcmAu'za)\" Acas’ = (Avg)" = S - (AUB) §=BM’

3. P(A°B)= P(B)- P(AB) (p¢ng = 8- (An8)
(Probability of occurrence of exactly B event) / W/
4. P(AB°)= P(A)- P(ADB) A B

(Probability of occurrence of exactly A event) AnB’

(A - (n08))
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ADDITION RULE

For three events,

PAUBUC=PA)+PB)+P(C)-P(ANB)-PANC)-PBNC)+P(ANBNCQC)
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TYPE 2

VENN DIAGRAM

When we have three events A, B and C

Shaded Yﬁfm ‘(AvBoucC
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VENN DIAGRAM: TYPE 2

1. P(Au Bu C)= P(A)+ P(B)+ P(C)
— P(AB) - P(BC) - P(CA) + P(ABC)
(Addition theorem for three events)  Jg = gng
2. If A, Band C are mutually exclusive events, then ~
P(AuU Bu C)= P(A) + P(B)+ P(C) Ang = Bnc = CnA=AqB)C =;f,

3. If A, Band C are mutually exclusive and exhaustive
events, then P(A) + P(B)+ P(C) = 1.
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QUESTION

Suppose that each child born is equally likely to be a boy or a girl. Consider a family

with exactly three children.

Write each of the following events as a set and find its probability :

(1) The event that exactly one child 1s a girl.

(1) The event that at least two children are girls

(m) The event that no child 1s a girl

@) 3
8
(tol.) afleast — minimuny 7 4 (?frff + 38 dfrb

4 - L
(i) —;‘,’ ¢ 4

G466
(I{l)

GBB— v
GG 8
8464

QB§_¢

686

Bgs —
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QUESTION

What is the probability that a randomly chosen two-digit positive integer is a

multiple of 3?

fo, Ity 3, 138 1y _ __.179 2, (5, 18 _ . _ ?7(/??)

) 79 = R+ (n-1)( 1)
/’rd»ah‘[r’ﬁ . 30 '@ )
?o ?? - -%-T'_ +/
h = °?77L/ c@
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QUESTION

In a leap year the probability of having 53 Sundays or 53 Mondays 1s

2 3 4 S
(A) ®) > © - D) =

52 ekt = 53 X7 = 36y doyo t 4 dauf;fr = 366 cladfr (o(ea/D

wery feor w ) / J"—ad

(:fan Mm), Cﬂm' ?lue)/ (?_9(, w‘-d), ('1‘\164’ %uﬁ/

e (7’)07\/ Pn"}/ (Pr,”/ _('aﬁ/ (Jiaf, fmﬁ‘
J
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EXAMPLE

Let A and B be the two possible outcomes of

an experiment and P(A)=04,P(B)=x and P(Au B)=0.7.
What is value of x, the events A and B are mutually exclusive?
(@) 0.3 (b) 0.2

(c) 0.5 (d) 0.7

/97[ A Q B are mufua/(7 enc/u.('fre/‘ P(AOB) : 0

P(Avs) = P() + p(8)
0-r + 0.4 + p(y
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EXAMPLE

Let A and B be the two possible outcomes of

an experiment and P(A)=04,P(B)=x and P(Au B)=0.7.
What is value of x, the events A and B are mutually exclusive?
(@) 0.3 (b) 0.2

(c) 0.5 (d) 0.7

Ans: (a)
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Consider A and Bare two non-mutually exclusive events.

If P(A) = i, P(B) = z and P(A U B) = ;
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Q) The value of P(A N B)1is

4 3
(c) 433 (d) None of these
1 2 1
If P(A)= " P(B) = = and P(A U B) = >

P(AUB) = /’(A) 4 P(B] — 5[409)

’L-’-'-L-f"?—’x

9 Y r3
7 - -,‘-.".L (_L) 57"9 :
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Q) The value of P(A N B)1is
() —
13

3
(c) E

Ans: (b)

3
(b)%

(d) None of these
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Q) The value of P(An B’ )1s

1 2
() ; (d) None of these
If P(A) =2, P(B)="2 and P(AU B) =+
Ang’ = 2 - (hos) 4 5 o

P(Ang’): p(/‘r-(AOB)) [@D /(A-Ang)

i C5-3 -3 .
p(,,),_,)(,),%]:_‘/;_.%_- 20 40
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Q) The value of P(An B’ )1s
() —
10

1
() g

Ans: (a)

2
(b) 3
(d) None of these
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Q) The value of P(A'nB’)1is

] ]
(a) g (b) §
©) ; (d) None of these

If P(A) =, P(B)=~ and P(AU B =,

P(A /)g) /’(AUB)
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Q) The value of P(A'nB’)1is
1
(a) lg
(c) g

Ans: (b)

1
(b) 5
(d) None of these
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