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Ay SamprLE-Space : The set of all possible outcomes of an experiment is called the SavpLE-SpACE(s).

(i) —Evenr : Asub set of sample—space is called an Event.

(iii) _CompeMENT OF AN EvEnt A : The set of all out comes which are m S but not m A 1s called
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the CompLEMENT OF THE EVENT A DENOTED BY A OR AS.
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Murvarry Excrusive Events @ Two events are said to be Mutuarry Excrusive (or disjomt or
incompatible) ifthe occurence of one precludes (rules out) the simultaneous occurence ofthe other . If
A & B are two mutually exclusive events then P(A & B) =0.

£ p(An8)=o
MK_&L_X’E vents : Events are said to be EQuarry Likery when each event is as likely to occur
asanyother event. Euods haiy Somu puslah 'ty € secusants one equall y Likely

_Exzsvstive Events : Events AB.C...... L are said to be Exmaustive Events ifno event outside this

‘set can result as an outcome of an experiment . For example, if A & B are two events defined on a sample
space S, then A & B are exhaustive
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Crassicar Der. OF Prosasiurry : Ifnrepresents the total number of equally likely . mutually exclusive
and exhaustive outcomes of an experiment and m of themare favourable to the happening of the
event A. then the probability ofhappening of the event A is given by P(A) = m/n

(D 0<PA) <1

(2 P(A)+P(A)=1,-Where A =Not A.

3) If X cases are favourable to A & y cases are favourable to A then P(A) = - = - and
P(A)= m— We say that Opps IN Favour Or A are x: y & odds agamst Aare y: X
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Problems e e
In a random experiment, a fair die is rolled until two Rl T Loy <
fours are obtained in succession. The probability that 6 g oTVNE
the experiment will end in the fifth throw of the diais
equal to (2019 Main, 12 Jam N
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Problems
Py

If there of the six vertices of a regular hexagon are
chosen at random, then the probability that the
triangle formed with these chosen vertices is
equilateral is

(2019 Main, 12 April 1)
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(ii)

(i)

Results

AUB= A+B A01 B denotes occurence of at least

4 SAFALTA COM

nnnnnnnnn by IFR3ISEN

A or B. For 2 events A &B - (See fig.1)
P(AUB) = 1_’_(55;) +P(B) -P(AnB)=

Opposite of "atleast Aor B"is NETHER A Nor B
Le. A+B—1(A01B) ANB \— plAave)

Note that P(A+B) +P(AnB)=1.

If A & B are mutually exclusive then P(AB)=P(A) +P(B).

P(Ane) o
Plaue) = P(A) + P(B}W
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(ii)

(iii)

(iv)

For any three events A.B and C we

have (See Fig. 2)
P(AUBUC) =

PAor BorC) =P(A) +P(B)
+P(0) —/B(AmB) -P(BNC)-
P(EmA) + P(AnBNC)

P (at least two of A.B.C occur) =

P(BAC) +P(CHA) +

P(AB) - 2P(ANBNC)

P(exactly two of A.B.C occur) =
P(BAC) + P(CHA) +
P(AnB) - 3P(AnBNC)

P(exactly one of A.B.C occurs)=

Results —f SAFALTA com

Fig. 2

P(A) +P(B) + P(C) — 2P(BNC) — 2P(CnA) - 2P(A~B)+3P(AnBNC)
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Problems  — == e
For three events A, Band C, if P (exactly one of Aor B b OB~ 1)
occurs) = P(exactly one of Bor C occurs) = P (exactly one ( 4 = \

~ = 4
of C or A occurs) :% and P (all the three events occur (e )+ PLey~ » P(RNC) : —

1 - — P )T PLLY = 2P(RNC) =L —&
simultaneously) = 16 then the probability that atleast g

£y L p(pns) =1
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one of the events occurs, is (2017 Main)
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Let A and B be any two events associated with a random experiment. B
The probability of occurrence of event A when the event B has already A
occurred 1s called the conditional probability of A when B 1s given and 1s B g
denoted as P(A/B). The conditional probability P(A/B) is meaningful B
only when P(B) = 0. 1.e.. when B is not an impossible event.
By definition .
——'_——7—"'-'-.—_§
A - 8)
Pt —.| = Probability of occurrence of event A when the event B as already occurred = P(An
= _—— — PLE)
_ Number of cases favourable to Bwhich are also favourable to A
B Number of cases favourable to B P( %) o P_(%QP)
PLB
P[ A } _ Number of cases favourable to A "B PL%) = P-Lg{—g?
B~ LP(Pms); P(R)- PLA)

Number of cases favourable to B F’Ciﬁn ) > (A P[\%)]

POy
If A&Bare any two events j P(AnB) = P(A).P(B/A) = P(B).P(A/Bf, Where P(B/A) means
conditional probability of B given A & P(A/B) means conditional probability of A given B.
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InpepENDENT EvEnTs @ Two events A & B are said to be mdependent if occurence or non occurence
of one does not effect the probability of the occurence or non occurence of other.

Ifthe occurence of one event affects the probability ofthe occurence ofthe other event then the events
are said to be DEPENDENT

¥ M

For two mdependent events A and B :\P(A~B)=P(A). P(B) .\,y, %

Note : Independent events are not n general nmtually exclusive & vice versa.

Mutually exclusiveness can be used when the events are taken from the same experiment & mdependence
can be used when the events are taken from different experments .




Binomial Probability —f SAFALTA con

The p1 obability of getting exactlyr success inn independent trials is given by

PQ iC p q*] where : _p =probability of success ma single trial
q = probability of failure mn a single trial. note:p+q=1.

S

H ./'-'SLKLU-’T'Ib T '/JFN.IW"!

lo Fwals.

lo BRI LRV A
C’kal S Lx-—;) pd N &,_E,L-‘-ix e
—_— /

\GCL"’CQ}‘)\”




= SAFALTA cou

nnnnnnnn by RIS

TOTAL PROBABILITY THEOREM :

Let By, B, ..ouuus E_ be n mutually exclusive and exhaustive events, with non-zero probabilities, of a
random experiment. If A be any arbitrary event of the sample space of the above random experiment
with P(A) > 0, then

P(A)=P(E) P| £ [+ PE) P E |+ E)P| |-

n

<) = BLANEY + BAOE,) + PIMIEY — P(PIEN)
P TP(E\EL‘?T) + PEIP(A +PLEMXP(AY -
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Bave's THEOREM :
Lag;mLAQan occur only with one of then mutually exclusive and exhaustive events B. B.. ... B
ﬁ

n

P(B,).P(A/B;)

P(B/A)= —
> P(B,).P(A/B)
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It 1s worthwhile indicating that if 'P' represents a person’s chance of success mn any venture and ™ 'the
sum of f money which he w ill receive in case of success, then the sum of money denoted by ‘P M' 15

called his expectation. - o
i
Toie Vs Puabede v
707/, o7,
757 Ll

70[,0&[(1 JBQ E‘L&L’




4 SAFALTA com

Problems i
A person throws two fair dice. He wins WV — gy
% 15 for throwmg a doublet (same numbers on the two Tad = 24

dice), wins ¥ 12 when the throw results in the sum of
9, and loses ¥ 6 for any other outcome on the throw. fe ol ¢

Then, the expected gain/loss (in %) of the person is

(2019 Main, 12 Aprit 1) F(#) :i
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 BINOMIAL PROBABILITY DISTRIBUTION : %\fwwf” |
5 ndard DO ()

. . . g & A
Letan experiment has n independent trials — g

and each of the trial has two possible out Xi Pi PiX; P
comes 1.¢. success or failure. - 0 | *Cp’q® | 0x*Cop'q® | 0*-*Cyp°q"
If getting number of successes in the i T T 0, 1 _n-1 n~ 1 _n-1
S : ] # O i & ="
experiment is a random variable then — [ 1P 4 p d 1P
vaw « n Z s
probability of getting exactly r-successes __—f 2 CzP Q"

1S - ,3 nc3p3qn—3
ofer e T
where p= plobab of gettingsuccess : :

and q= plobabmtyofgettuwfaﬂme (s | ®Cp x"C,p*q r*-°C,p'q

7

. n-1 rf _n-r1 2 £ n-1
Mean of BPD of a random variable "
‘_‘ s - I 0T : R £ n-f < n-1 r—1_n-t
W=2pxi F 2 r G P q =2 r T Cy P g =p ) Cy P g
=0 =0 r=1

=np [n—lCo . pO qn—l 1 n—lCl . plqn—Z e + -1 : pn—l qO]
=mp @+ =0p Mg, of BPD= ‘




Variance of BPD of a random variable :

P e 2 2 — ~ N
o?= D PiX; —M o= Megn = NP

— i
o = NantanL ;vipy

& =pal -p) =] T i o

Z Py

Standard deviation of BPD of a random variable :

Positive value of square root of variance 1s called standard deviation.
—
SD=+4g* = {npq
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Problems SEE s
Let a random variable X have a binomial g'ﬂkibution _p%} P
with mean 8 and variance 4. If P(X <2) = ﬂ2~§; then k is D leo
equal to (2019 Main',’1_2 April 1)
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Problems :-. e
Two cards are drawn successively with replacement (1 ) P(z o) = 25,1 -2
from a well shuffled deck of 52 cards. Let X denote the - 149 162 g9
random variable of number of aces obtained in the two P~ Lyl L Ryl 212, o,
drawn cards. Then, P(X 1)+ PX = 2) equals 3 12 33 3 g 1-_1_“: i
Z ~ (2019 Maln, 9 Jan I) 7
ﬁ = Y a% P(ZQ-C(_) o1y =4
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