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For what value of 'a’
f (x) = a.(%)x, KipgE

=0 elsewhere

IS the probability —mass function of a
random variable X ? Find P(X >0/ X < 2),
and mean of X.



Solution:

Since, f(x) will bea p.m.f.,

so, » f(x)=1




P(X >0 X <2)
P(X <2)
P(X =1)

P(X>0/X<2)=

P(X =0)+P(X =1)







Problem 2: X is a discrete random variable having
- ~ probability — mass function:

W 2k 2k K2 2Kk2 7k2+k

Deter mine 1) the constant k, 11) P(X < 6),
and P(X > 0).

Mr. Pradip Panda, Asstt. Prof., Deptt. of
Statistics, Serampore College



Solution:

14
Since, P(X =x)isa pm.f.,s0, > P(X =x)=1.
x=0

Or,10k* +9k =1

Or,10k* +9k —1=0

Or,10k* +10k -k -1=0

Or, 10k (k +1) — (k +1) = 0

Or, 10k -1)(k+1)=0  So,k=—1or k =

1

Since, k can not be negative; So, k = 5

1
10



P(X <6)=1-P(X >26)=1-[P(X =6)+P(X =7)]
— L [2 ket K]

=1- [2.(ij2 + 7(ij2 + i]
10 10 10
9 1

=1- [(ﬁj ™ E]

=0.81

P(X >6)=1-P(X <6)=1-0.81=0.19



74 en | Is the following a probability — density

function?
X
f(x)—E 0<x<1
:1,1<x32
2
_(3;)(),2<x£3

=0, elsewhere



1

Solution: ]3 f (X)dx = J dx+j—dx+j(—)dx

—00 0
2 IxT? [axT [T
= e
Bk L2 ki s s 4 |
:1:1 1:9 i 9:1 :12_8:1,
4 P % P o] 4

Since, f(x)=>0,Vxand

jf(x)dx=1; so, f(x)isa pd.f.

—00



Problem 4: Obtain mean and variance of a

continuous random variable X having
the density function

f(X) =X, 0<x<1
=2—-X, 1l<x<£2
=0 elsewhere



Solution: EEX) = jx_f(x)dx

= j' X*dx + ja X.(2 - x)dx
0 1

1

1

0

_|_

2x% X3

kil >

8 1

3
=k

5553

2
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1 2 4 3 4
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0

Var(X) = E(X2) - E*(X) :%_1:%



Problem 5: Suppose a random variable X has the

following density function:

f(X) = b as<x<b
=§: otherwise

Find E(X) and Var(X), and comment on the shape of the
distribution. If it is given that a =2 and b = 7, then from
this density function evaluate the following:

i) P(2.5< X <4) ii) P(X >6)



Solution: E(iX) = IX.f(X)dX

E(Xz):sz.f(x)dx =jbx dx



X

3

3(b-a).

a

bPlig®

Var(X) = E(X?)-E2(X)

_a“+ab+b® a’+2ab+b’

~a’+ab+b’

3(b-a) 3

~a’+ab+b’ _(a+bj2
2

3

3

(a—b)

4

12



SO, dx =dz

(b Vs ajl’+l _(_ b 4 ajr—i_l
2 2

r+1










Since, 7,

symmetric and platykurtic.

P(25< X <4) =

P(X >6)= j———dx =

4

1

ZnEe

_EE—

5

e

=0.3

U1 | X

gl |~

=0and y, <0; so, the distribution Is

2.5

=0.2



If f(x)_—forx 1,2,3,4,5,6

=0, otherwise
. 1 5
Find P(=< X <=/ X >1).
2 2
Solution: P(£< X <E/ X >1).
2 2
P[(05<X<25)ﬂX >1] P(X =2)
P(X >1) BT e
e e o

1-(1/21) 10



Problem 7: let X be a random variable with

probability density function given by

f(x)=Ke®*x",0<x<o,a>0, p>0
=0, otherwise

Find K. Also find E(X) and Var(X).

Solution: ~ Since, f(x)Isa p.d.f.so, jf(x)dx 1

IK *xPtdx =1 Or, Kje XPHdx =1
0



S ey 1
Or, Kje |—| .—=1 Letax=2z So,dx=—dz
A a a a

ap
OF jii P 1o Ra2:
a’ I'p

u =E(X) = jxr.f(x)dx = jxr.K.e‘aX.xp‘ldx

— jxr.K.e‘aX.xp‘ldx = IK.e‘aX.xr+p‘1dx

an i (p) AT )
ar+p.1—«p arrp




_p(p+)Ip _ p(p+1)
a~.I'p a’

2
Variance =z, — y1, = p(p+1)_p_2 :J%
a gl - Tl




Find K and then find mean deviation
about mean of the distribution with

p.d.f.

Problem 8:

f(X)=K.X(2-%),0<x<2
=0, otherwise

solution: ~ Since, f(x)isa p.d.f.so, j f(x)dx =1

2 ox2 x|
jK.x(Z—x)dx:l Or, K & i
: 2D

i 10




Or, K

3

Oor, K =—

4

=k

Or, K

w | &

2
Mean=E(X) = jx.%x.(Z— X)dX
0

LB O
s

X4

A

]

3

4

(

3

16_16)

4




Mean deviationaboutmeaan= EﬂX = E(X)\]

= i|x—ﬂ§.x.(2— X)dx

4

1

j(1 x)—x(2 x)dx+j(x 1)—x(2 X)dx

0

2X°

-bw-b|00

O
X 3x3
4 3

2

—

1

G

_I_

3

3x° &

2X°

X

4

4

[Jl'(x3—3x +2X) dx+J'(3x —2x—x%)dx]

2
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Problem 9:

A continuous random variable X hasa p.d.f.
f(x)=3x°,0<x<1.
Find a such that P(X <a)=P(X >a).



Solution:

Bi o _3X3_a 3
P(Xga)szde= — | =a

0 it 3 0

: 3]
P(X >a):I3X2dX: ? :1_a3

sP(X<a)=P(X >a)

Or,a’=1-a’

Or,2a°’ =1 ]
Or,a:B\ﬁ
2



The joint probability distribution of
two discrete random variable is

= 0, otherwise.
Obtain 1) marginal distribution of Y,
1) f(x/y=5),i)Cov(X,Y).



Solution:

Y Total
X

1/4 0 0 1/4
0 1/4 0 1/4
0 0 1/2 1/2

1/4 1/4 1/2 1

Mr. Pradip Panda, Asstt. Prof., Deptt. of
Statistics, Serampore College



) M arginal distribution of Y IS

P(Y=y) BV 1/4 1/2

11) Conditional distribution of X givenY =51s

1
f(X/Y =5) = P(é;&:\;)ﬂ) =%=1, X =3
2

= otharwms@a,A et

s, Serampor: CIIg



) COV(XN) =) 1D XEP(X=X%Y =Y)

:2.3.£+3.5.1

4 2

2



61k Two continuous random var lables X
and Y have the following joint p.d.f.

1 —2(C+y)
f(x,y):ze2 , —0 < X, Y <o

Examin e whether the variables are independent
or not.



Solution:

o0

h(y)= | fOy)dx = [

—00

M arginal distribution of Y Is

T 1 -0

dx




Slly,marginal distributobnof X Is

g(x) = j f(X, y)dy:—\/—;zﬂe_Z, —00 < X <00

—00

- T(X,¥)=0d(x).h(y), VX,y;s0, X and Y are
Independent.



Problem 12:

Suppose the two random variables X and Y have
the joint probability density function

f(x,y):%(x+y), 0<x<£1,0Ly<L2.

Find the marginal probability density function
of X.



Solution: = M arginal distribution of X IS

g(x) = [ f(x y)dy

—0o0

1
= [ = (x+y)dy
- 3

1

3

(2x +2)

1 y° i
3%

0<x<1



The following is the distribution
function of a discrete random
variable X :

“0.10 0.30 0.45 0.50 0.75 0.90 0.95 1.00

Find 1) the probability distribution of X.
) P(-3< X <3)and i) P(X >3/ X >0).

Mr. Pradip Panda, Asstt. Prof., Deptt. of
Statistics, Serampore College



Solution: '~ P(X = x) =0.10, X=-3
P(X =x)=0.30-0.10=0.20, X=-1
P(X =x)=0.45-0.30=0.15, X=0

P(X =x)=0.50-0.45=0.05, X
P(X =x)=0.75-0.50 = 0.25, X =
P(X =x)=0.90-0.75=0.15, X

P(X =x)=0.95-0.90 = 0.05,
P(X =x)=1.00-0.95=0.05,




i) P(-3< X <3)
=1-[P(X =5)+P(X =8)+ P(X =9)]

—1-[0.15+0.05+ 0.05]

=0.75

P(X >3(1X >0)
P(X>0)

P(X =5)+P(X =8)+P(X =9)

iii) P(X >3/ X >0) =

LIPS E P =S P =D
5 0.25 L0485 S
1-(0.10+0.20+0.15) - 0.55 11




Obtain probability functions from
the following distribution function:

F(x)=0,x<1 F(x)=0,x<0
X2
=—, 1<x<4 =—, O<x<1
4 2
3 X
=—,4<X<6 =— 1<x<2
4 2

=1, x=6. =1, x> 2.



Solution:

0, otherwise



dF(X) =X, 0<x<l1

f(X)=

:1J<x£2

2
=0, otherwise



LIRS Evaluate the distribution functions for
the following probability functions :

f(X) ==, x=—1

X

« =0 f(x):%ek, 0<x,k>0

X=2

X=4

1
g
1
8’
1 =0, otherwise
8’
5
8’
=0,

otherwise.



Solution:

F(x)=0,x<-1

—1<x<0
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F(x)—jE Tdt_ Ze X(-k)| =1-e ¥, 0<x
0
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