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CONDITIONAL PROBABILITY

If E and F are two events associated with the same sample space of arandom

experiment, then the conditional probability of the event E under the condition that

the event F has occurred, written as P (E | F), is given by

S {2 SN n(kne)
/ P(F) n(F)
E Sueh that F hug oceured, = _’"(“P ) = P(enr)
‘ m\weor
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CONDITIONAL PROBABILITY

P(ENF)
P(F)

P(E|F) = P(F) £ 0

Example - You have a fair six-sided die. You want to determine the probability of rolling

an even number, given that the number rolled is greater than four.

£ To”l.nd an WVen  mumber
F o numbey Yolled /s Grm?’er Thon #. }@

S - {1,2,3,11,5‘,6} ,
J’feduch'm . Eqp - 'roflnv an oy numbey Juafer Than 4

F = {6‘,6}\4“@“/ EnF - {6} e
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EnF - {e}

p(ene) = m(ear) _ 1 ﬂz{m}
| n(s) ¢
PR) = 2 = &

L 3
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CONDITIONAL PROBABILITY
Example - Event A: Drawing a four Event B: Drawing a red card
A / B K ddﬂ':v ) fo ur frcrm red cards

B/ﬁ y ddhnj a Tved tard mf‘oj und!gf fowf)
P(A/B) plrng) - B 1

- L P(B) =46 - L /3
P(): ;92 13 52 4 P(e) £
P(Ang): n(ﬂo@i _ 4 _ L P(B/A):LP(BM)__ = (A()BZ '/,u
52 52 4 P(4) P)
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MULTIPLICATION THEOREM

Let E and F be two events associated with a sample space of an experiment. Then

P(A]s) = P(no8) P(8a) = P(4ns)
P(s P(h)

P(aog) = P(8). p(a /) P(A ,gw
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MULTIPLICATION THEOREM

If E, F and G are three events associated with a sample space, then

P(ENFNG)=P(E)P(F|E)P(G|ENF)
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INDEPENDENT EVENTS

Let E and F be two events associated with a sample space S. If the probability of occurrence

of one of them is not affected by the occurrence of the other, then we say that the two

events are independent.

Thus, two events E and F will be independent, if

(a) P(F|E)=P (F), provided P (E) # 0
(b) P(E|F)=P (E), provided P (F) £ 0

P(EOP) = p (E)P(P/E) = P(E)-P(F)
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INDEPENDENT EVENTS

P(ANB)=P(A)P (B)

P(ANBNC)=P(A)P(B)P(C)
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THEOREM OF TOTAL PROBABILITY

P (A)= ZP(EJ)P(MEJ)
p() = p6) P(AE) + P(&)P(3]6) + . P(&s) P(n]E0)

£, ER R j, Ef N E/' - ﬁ (’lﬁaa) 7 'mufua//ﬂt excutive

Bfugz Vg 0... § = ond eﬁf)afuflv:/
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BAYES’ THEOREM

IfE,E.,..., E are mutually exclusive and exhaustive events associated with a sample

space, and A 1s any event of non zero probability, then

_ ) k‘ reverse CondHfom/
P(E, | A) = — ) P(A TR probabllity,

2 P(E)P(AIE)

i=]
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EXAMPLE

The chances of defective screws in three boxes
A, B and C are %, % and 17, respectively. A box is selected at

random and a screw drawn from it at random is found to be
defective. Find the probability that it came from box A is

@ 14027 (b) :1411 (c) ;i (d) None of these
(] - 0 - .L 0 - _l—-
) . daHl‘nJ a de ocHye SCrew P (4) "é‘ / P(B) 3/ p(c) 3
A5 Seleding box A plop) = L 5 P(ole) = £ P [le) 4
B " " B
o T8 P(afo) - 1
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Pa) =L 5 p(8)= 45 ()= 4
, P(ols) = £ i pofe): £

P(4fo) =7

U—";Y’J' Badaf' Theorem,

P(4p) = _

p(A) (D/A)

W
wi- | i~
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EXAMPLE

The chances of defective screws in three boxes

A, B and C are %, é and 17, respectively. A box is selected at

random and a screw drawn from it at random is found to be

defective. Find the probability that it came from box A is

(a) 42 (b) il (c) 42 (d) None of these
107 141 243

Ans: (a)
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RANDOM VARIABLE AND PROBABILITY DISTRIBUTION

A random variable is a real valued function whose domain is the sample space of a
random experiment.

The probability distribution of a random variable X is the system of numbers

X : X, x| .. X,

P(X): P, 22 - D,

where p. >0, i=1,2,..,n, 2P~ 1
/ i=l
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X . number o ﬁeac(&' Whenr < °°’°"f are 'f"“f—‘f

HH——
X b 1 2 H1——
Prﬁaﬁ[’ fy | |
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MEAN AND VARIANCE OF RANDOM VARIABLE

Let X be a random variable assuming values b S with probabilities

Ps Pys - P, T€Spectively such that p. > 0, Z p, = 1. Mean of X, denoted by u [or

i=l

expected value of X denoted by E (X)] is defined as

N P e
u=EX)=) xp,
i=1
and variance, denoted by &7, is defined as

M

o’ = (- p=)xp i
i=1 i=1

or equivalently

o’ =E (X — u)?
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STANDARD DEVIATION OF RANDOM VARIABLE

Standard deviation of the random variable X 1s defined as

o = \/variance (X) = \ji (%, — 1) p
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BINOMIAL DISTRIBUTION

A random variable X taking values 0, 1, 2, ..., n is said to have a binomial distribution

with parameters n and p, if its probability distibution is given by

@ p— /)rd,al:;ma' of Success
P(X=r)= cp g g — /Jroéabl'lffd( 0,[ 7(0010/““

)=1-p
There should be a finite number of trials . ]
— Bernoull] s crrals

g

The trials should be independent

Each trial has exactly two outcomes: success or failure

L S

The probability of success (or failure) remains the same in each trial/
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QUESTION

A committee of 4 students is selected at random from a group consisting 8 boys
and 4 girls. Given that there is at least one girl on the committee, calculate the

probability that there are exactly 2 girls on the committee.

A afleatt  gpe dfr[ In  commibee

P (o Jir/s in commiee) = fC, S AR G

/.?(_+ B /4’,”/ Z{M /119 79

P(#) = 1—14 (35
7T
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8 . exacﬂd fvo0 dfr/.c /n Commf&ee;

— - Hx3 xf‘)ﬁr

/’(4)/ “(, R
—  RxlXiog £5
p(2a ) ” ks 7

/ & (?q— ¢X3XQ

o
exacfél T O (X8 X 1

—
—

ﬁir’! 0},;): ;%;4/ 25
\ /J 6X48 . 68

P(B) ox &5 4’25';/

"V
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QUESTION

Three machines E1, E2, E3 in a certain factory produce 50%, 25% and 25%, respectively, of
the total daily output of electric tubes. It is known that 4% of the tubes produced one each
of machines E1 and E2 are defective, and that 5% of those produced on E3 are defective. If

one tube is picked up at random from a day’s production, calculate the probability that it is

defective. “ % P'n[,ablollo( %”mm/

D% eledvic fube defccﬁ°ve 6, B L Eveofi Thaf efoctric Tube /8 /’mduwf
ID(P;): 50/, = 5 frm) G, 6 and & -
100

45 E)~ 4f
4 plg)= 35

/00
P(D/E') = 4/J0o P(s/€) = /o p(s]t) - 5/ 1o

p(0): 1
P(&)

\)



NDA 1 2025 LIVE CLASS - MATHS - PART 2

ID(EI): 507, :._5:0__

f00
Ple) =45 plg)= 25
/00 199

P(ole) - 4/100 P(v/e) - v/io P[P/Ea) > 5/ 10
P(o) = r(z)r(]t) + P(E) P(D/ep).f p(eg)p(p/gz)

DN IA- A U I
oy /00 /o0 (o0 o 100

-
—

= doo £ /00 £125  _ foe 8 =gl

/00 D0 1000
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QUESTION

Find the probability that in 10 throws of a fair die a score which is a multiple of 3

will be obtained in at least 8 of the throws.
) . - 4 _

P(Jeﬁmj 'muh‘:fle o/ 3) e ”C, /’rz”'r

'/’(X..ZE*) = p(x= ¢) p(/( ?) + Plr= /o)

: '°Ce(é) (4 + "6(3) J'(4) (lj()

=l o = 180 + 40 +/
C _""' f /0( /o 1 Jo _
L 3 3 310 = :
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QUESTION

A discrete random variable X has the following probability distribution:

X |1 ]| 23] 4|5 617
PX)| C |2c|2c |3c|c2| 2¢2| 7C2+C

Find the value of C. Also find the mean of the distribution.

crdc+at +3crct 2ttt ve = (Sum o/ /owéaéf"[:"fffd =/)

et~ =0 /oC(”’) -1 (¢+) =0 o
Pro'babl hd
Joct+9c-/ =0 (1oe- I)(CH) =0 /4 - -2 omnd
foct + toe —¢-1 =0 C - ¢=- g 1ble
+ (bC ,D / ,\,yyufe4/ LQ fD
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6

y 5
3
p(x):L lo 7'5 [0 \\
0
700

L
(00

Mean , p ov E(%) = éxffx)

KA+ 252 AL 4

+ L
/Do [0
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fo ’ [0
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2 yx3 4 Sx L
< xplx) :’Xﬁw‘“*‘?—* L+ 4 0

[0 /o /o
r/ L+ L
“%,’0 7 100 10)
- A Y + L+ R+ 2+
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o 490 + 4o Fi 45t QY +I0
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