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\/»/Random variables

(i) Discrete random variables

* Probability Mass Function

* Expectation and Variance

(ii) Continous random variables

* Probability Density Function

« Expectation and Variance

» Probability Distribution

(i) Binomial — Based on Discrete random variable

/ (ii) Poisson — Based on Discrete random variable

(iii) Normal — Based on Continous random variable



A Probabilit )
ew ! ew
wmeeuse PTObability is a concept which numerically meansures the degree of uncertainity -

and certanity of the occurrence of events. ND<P< |

Favourable Cases
Total number of mutually exclusive and equally likely cases

Probability =

Random variable

It is areal valued function whose domain is the sample space of a random experiment

It is denoted by X
X = Number of things
X:§5 — R
T )
Domain codomain
X(s)=x

Where x is any real number
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g/w Types of Random variable
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Discrete random variable

(2) Continous random variable

Discrete random variable

Arandom variable which can assume only a finite number of values is called a discrete
random variable.

Example: —The number of tails in 3 tosses of a coin is adiscrete random variable (X)
S ={HHH HHT HTH, THH TTT, TR THT ATT
X = Numbex V% Tatks
X HRH) = O
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X(HHT HTH T k)= |
X(TTH, THT HTT) =<
X(TTT)=2
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P(x=0)+ P(X=0) + P(X=2) + P[x=3) =

1+ 242 41
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Prabability Mass Function

LOE Ry Ky K irsa be the values of adiscrete random variable X and let p,,p2,pP3, --- -

the corresponding probabilities.

A function p(x) defined by

. _\p(xj)) or p; i=1,2,3,4....
PIX = x) = Ppix} = { 0, otherwise

is called the probability mass function of the discrete random variable X where

(i) p(x;) =0

AP
(ii) Tp(x) =1 y
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@N Probability distribution of a discrete random variable

With replacement
(Independent events)

X X1 X3 Xa |swaiins]| e

m

p(x) | P P2 P3 || Pn

2/3/4....Balls (withdrawn)

Successively

Without Replacement
(Dependent events)

Simultaneously
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g/w Q.1 Acoinistossed three times.if X is arandom variable giving the number of tails that
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appear, make a table showing the probability distribution of X.

S ={ HHH HHT HTH

2

CTHH, TTT, TTH, THT, HTT

= Numbex % Hcads Hen L
K(TTT) = O K=0,1,2,5
Y(TTH THIT AT T) = | on£MBWﬁ¢@>coxxaﬁmﬂdW%/HDX“ﬂdmﬂ
| |
_ NVaYiao\e
X(H\ﬂ\l \‘\T\'\)T Hr) =2 s

L(HARY) = % B
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9/\;} Q.2 Arandom variable X has the following probability distribution: Q/V?
s Sy

Value of X, x 0 | 2 3 1 5 6 7 |
p(x): 0 k 2k 2k 3k k? 2k* 7k* +k

Find (1) k(1) p(x<6) (1) P(xz¢) (V) P(3<x<6)

VD) Minimum velug ﬂ) YU Jf)”" W hi dn P(Xén)>j?_

Solwton
() We Know thed
2 P =\

O+ K4 LCH 2R A3 R s hCh e = |
1K —\“\D\Kl = |
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W o 9 -1 =0

IOKZJrloK——K—} = O

ok (kK+\) —(k+) =0

K+ (lok—) = O

K =— — | U\‘f%\€()(>

K = L
10

[
P(x<6) = PX=0)+PX=0)+P(x=2)+ P(x=3)
L P(x=Y)+ P(Xx=5)

=0+ ET2K+2 1 +3% + K=&

- KZ-!—EBK
— (L) o= 5
<W>_¥8x|o 004—10
P(x<g) = 2
|0 0
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P(xzé):%2+f< P(34X=6) 3K F K )m)?— =
= 1
o o P(3exsb) = %O
= ,7;2)0 (v) P(X&1) = o+k P(Xx&4) = otk ok
P x E s(xe 1) = K FLK + 3%
KZb) = — — 3K
< 100 P(R&) :3\_0@_%_ P(REMY)
P(REYU) = ,&_7L
V) P(BQXSQ‘—’ P(XL ) = OFKFRE K TR
) B Hen
“:P(X?-‘«HPW:‘SVW“Q PRS3) =5 % V\\r\\mmmwmjg
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@Q Q.3 Five defective bulbs are accidentally mixed with twenty good ones. It is not possible Q/V?
(=g

=g
wwacsse  to just look at a bulb and tell wheter or not it is defective. Find the probability distribution *™

of the number of defective bulbs,if four bulbs are drawn at random from this lot.

Cnven) Pyobabilinth 5D
NU\W\W”@ D@ﬁfcuﬁ\/e bulbs = & Py = 0) — :20@] 20 O
Nu m hen a% ?/ood bulbs =20 25 ¢,
Totul MU D 0%\0\/\&\05 =25 P(XT—Q> — 90 \D . \%{7\3\\ |
S |
X = Num e %h ¢hive lowh oS P Sy SCh
= 0, \52)1) U\ :—;@/v\m%m*%p« \0 )
Mx%x%\mmﬁ%
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P X = 0) — 941
1530

_ 90
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35,
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2530
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@Q Q.4 Arandom variable X takes values 1,2, 3, ...with probability mass function
&
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(/\\\/(Vl ¥ )A, i ;| 'L —BA;\—)_ ______ A
P(V\{)‘:_/\* ° ’
v 2 3
\‘)‘1\*‘\—/\ \,_C\,_\_ = — =
S~ Pn) = | AL )
A
X ¢ = 2
2N =
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loqe = o4
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Topic :Random variables (PART-1)

Q//A box has 5 Blue and 3 Red balls. If 2 balls are to be drawn at random without replacement and X
denotes the number of Blue balls, find the probability distribution for X.

Wndom variable X has the following probability distribution:

Valueof X, x: 0 1 y) 3 4 5 6 7 8
p(x): a 3a 5a 7a 9a 11a 13a 15a 17a

(i) Determine the value of a.
(ii) Find P(X <3),P(X>3),P(2<X<5)
(iii) What is the smallest value of x for which P(X <x) > 0.5
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