If X Is a continuous random variable
with probability density function f( x)
valid over the range

a<x<b then

b
P(a<x<h) = jf(x)dle
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u=EX)=| f(x).x d
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E(Xz):J' f(x).x? dx



a and b are constant
(1) E(a)=a
(n) E[lax]=a E[x]
(iii) E[ax+b]=a E[x]+b

(iv) E[f(x)xg(x)]=E[f(x)]£E[g(X)]



Var(X)=E(x”) - {E(x)}

sz/Var(x)

6 =\E(x?) - [E(x)]



a and b are constant
(1) Var(a)=0

(11) Var[ax]:::l2 Var| x|
(iii) Var[ax+b]=a’ Var[x]

(1iv) Var|[f(x)xg(x)]= Var[f(x)] £ Var[g(x)]



If X Is a continuous random variable
with probability density function f( x)
define for a<x <b then the cumulative
distribution function iIs given by F(t)
where

F(t)=P(asx=st)

t
[ f(x)dx

X

F(x)=P(asxsXx) = f(x)dx



The median splits the area under the
curve y=f(x) into two halves. So If
the value of the median I1s m,
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Plasxsm) = [ f(x)dx :5:().5

: |
e, F(m)=—
(m) -



A continuous random variable X has
probability density function f(x) where

k(x+2)2 . -2<x<0
f(x)=1<4k ,Osxslé

0 , otherwise

(a)find the value of the constant k

(b)sketch y=f(x)
(c)find  p_1<x<1)
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’ —2< X<0
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, otherwise
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For (— o <x<-2)

F(X)=P(-o <x<-2)=0

For (- 2<x<0)

F(x)=F(-2)+ j%(x+2)2 dx
-2

] 1x
F(X)=O+% (X+32)
- d -2




For(0 < x < 1%)

F(x)=F(0) + j%dx



For(0< XS]%)

F(x):}%0)+.f%dx

F(x)———(0+2)—+2hk):

For(1%< X < 00)
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0 ,—0< X <=2
1 3 b
24(X+2) , —2<x<0

FROZ e oex<tl

| ,13l<x<oo

F(-2)=0 F(0)=3 F(13) =1 F(x)
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P(-1<x<1)=F(1)=-F(-1)

= (%xl—k;) - —><( 1+2)



0 otherwise
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Var (X)=E[ X* ] - {E[x]}”

6 =/ Var(X) - 32

E(2X +5)=2 E(X)+5 =2x245 =9

2
Var(3X +2)=9 Var(X) =9x> =5



For (— o<x<0)

F(x)=20

For (0<x<2)
X

F(x)=F(0)+ J' f(x)dx
0
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F(x)=0+ [ %xdx :%[XZI
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For(2<x< 4)

X

F(x)=F(2)+ J’ %(4x)dx

2
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For( 4<x< )

F(x)=F(4)+ 0

= —l><16+4—1
8
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(0 —0< x <0
1.2
=X , 0<x<2
F(X): < 82
—éx +x-1 ,2<x<4
1 ,4<x <0

F0)=0 FQ2)=5 F#=1
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1
F(m)ZE

—lm2+m—1:
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m? —8m +12 = 0

(m-2)(m-6)=0

m =2 o m=26
m = 6impossible

m =2



, 0 < x <2

f(x)=97(2x=3) ,2<x <3

0 ,  otherwise
f(0)=% f(2):% f(2):% f(3):%
(0,3) (2.4 (2.1 (3,2)
J(X)




For (— 0<x<0)
F(x)=0

For (0 <x < 2)

F(X)—F(O)—I—I Lix =0 + l{ X } Zl(X—O)Z—X

For (2 <x £ 3)

X
F(x)=F(2) + i %(2X—3)dX :%x2+ %[X2—3X]}2(
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— (X —3x)—(4-6)
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For (3 <x < o)

1 3
F(x)=F(3) + 0 :ZX32_ZX3+1 =1



0 ,—0<Xx<0

Ly ,0<x <2

F(X):< 142 3 | -~ Pt
ZX —ZX—l— , < x <

1 , 3 < X < ®

F(0) =0 F(Z):% F(3) =1
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i Moreover
F(m)=§ F(m) =
%mz—%m+1:% %m:l
m? -3m+2=0 m =9

(m-1)(m -2)=0

m=1or m=2

Since, median is existence and uniqueness
m =1 1s impossible

“m=2



i(4—x) , 1<x <3

J(x)=+
; 0 otherwise
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E(X)= | %(4—){)){ dx
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S )
E(X7)= [ Z(4 - X )x° dx
1

E(Xz):% (4x? - x7) dx
]
1
E(XM)=7 5% - 5x* )

E(X?)= 7 1636 - &) - (4 - 1y]
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3



m

P(lsxsm) = J-%(4—X)dx=%
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1

-G LA X)) =

(4-m)> — (4-1)2 =-4
(4 -m)> =5

m = 4—ﬁ or m =4+ /5 ( impossible )
Soom =4—\/§



For —o0o <x <1
F(x)= 0
For 1< x<3

F((x)= F(1)+ [ %(4—X)dx
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For 3 <X <

F(x)= F(3)+0=1x32—3+z=1
8 8
(0 , —o<x<l]
f(x) =+ —%XZ—X-I—% , 1 <x <3
| , 3< X <




F(1)=0 F3)=1

(1,0) (3,1)




F(m) =—
1o 71

8 8 2

2 _

m- -8m+7 = -4

m? - 8m +16 =5
(m - 4)* =5

m=4 -5 o m=4++5 (impossible )

m=4 -5



f(x)z%( X+2)2 ,0<x<2

3 _ 2
f(O):a f(2) = =
(0,57) )




P(O<x<1)= j—(x+2) dx

il<x+2>3lé
516[27 8 |
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P(x>1)= j—(x+2) dx

1 2
gl(mz)ﬂl

]
— %[64 - 27 |
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2 3 2
(x +4x% +4x) dx

E(X):(J)- %(x+2)2xdx 2%5

2
3{36 + 3 +2x2} B {(4+?+8)_0}

= = 56
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For 0<sx< 2

X

F(x)= [
0

3

2
—(x +2 dx
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=§gux+2fh
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= 3 _ < X<
FOQ-56[(X+2) 8] .0< x< 2
F(0) =0 F2)=1
(0,0) 2,1)
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x(2-x)), 0<x <2

E
f(x)=14
K

otherwise
f(1)=0 f(2)=0
(1,0) (2,0)
f(x)




E(X)= | D =) s @ :31 (2x? —x>) dx
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For (— o <x<0)
F((x)=P(-wo<x<x)=0
For (0<x<2)

F(x):F(0)+j%x(2—x)dx = o%j (2x—x7)dx
0 0

3 1 3
_3 2 _X _2 (xz_x_)_o =—lx3+§x2
4 3 4 3 47 4
0

For(2<x< x)

F(x)=F(2)+ 0 --5x2+2x22-
0 ,—o<x<0
F(x):<—ix3+%x2 , O0<sx<?2
| , 2<Xx < @
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F(0)=0
(0,0)

F(2)=1
(2,1)

1
~
>
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F(m)=—



m3—3m2+2:0

F(m):m3—3m2+2
F(1))=1-3 +2=0

Since, median is existence and uniqueness

Som=1



A continuous random variable X has
probability density function f(x) where

(6

=X ,0< x<l
f(x):<gx(2—x) L, 1lsxs2
0 ,otherwise

(a)find E (X)
(b)find E (X2)
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E(X)=J' g.x.x dx+J’ gx(Q—x)xdx
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For —0<x<0
F(x)=20

For 0 <x <l

16 6 3 2
F(x)= F(0)+j7xdx = 04| —| = o x
0

For 1<x<2

X

6 2 3. 2. 61 2 317
F(x) = F(1)+j7(2x—x Jdx = x 1%+ o | x? -2
1

_3,0 0 2oy ]
—7+7{<x =) - 3)}



For 2 <x <
l_—16+24—1 1

F(x)= F(2)+0 :—%x23+gx22_7 -
(0 ,—0 <X <0
%XZ , 0 <x<1

3

1 , 2<X <

-

F(0)= 0 F(l):% F(2)=1
0,0 3
(0.0) (1,3 (2,1)






A continuous random variable X has
probability density function f(x) where

=S , 0<sx<?2
3

f(x):<—2TX—|—2 , 2 sXxs3
0 , otherwise

(a)sketch y=f(x) (b)sketch y=F(x)
(c)find P( 1<x<2.5)

( d)find median



lX , 0<sx<2

3
£(x) = - —§X+2 , 2< X< 3
0 , otherwise
s
f(0)=0 f(2)—§ £(3)=0

(0,0) (2,%) (3,0)



(0,0) (2,%) (3,0)




For (— o <x<0)
F((x)=P(—o<x<x)=0

For (0<x<2)
X

F(x)=F(0)+ J’ f(x)dx
0

X
1 |
F(x)=0+ =~ xdx :_[ 2}3‘ —
0'[ 3 6L



For(2<x< 3)

X

F(x)=F(@2)+ J’ (§x+2)dx

2
F(X):§‘|‘ [—%X2+2X ];

b o (4e0)]



For(3<x< o)
F((x)=F@3)+ 0

:§><32+2><32
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0 , —o<Xx <0
] 2
— , 0s<x<2
F(X): . 6 " PN
—%X2+2X—2 , 2<Xx<3
L | ,3<X<OO
_ _ 2
F(0)=0 F2)=3 F(3) =1

(0,0) (2,%) (3,1)



F0)=0  F2)=2 F3) =1
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A continuous random variable X has
probability density function f(x) where

-

sz , 0<x<3
27

f(x):<§ ,3 =<x<35
0 , otherwise

(a) Sketch y=f(x) (b)Find E(X)

(c)Find E(X?)
(d) Find standard deviation
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> 1 ° 1
E(X)z-[ E.xz.xderJ' g.xdx
0 3
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1 1
E(X):I E.x:; dx+J' Exdx
0 3

E(X)= — [P + 2 [£2]]

108 6
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E(X)= > +~
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5 > 2 2 °
E(X )ZOI E'x . X dx+3j

3 1 > |
E(XD)= [ ooat das [ ot ds
o2 ;3

345
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E(X?) [x7Tg + é[x

" 27x5

E(Xz)_ #[35 - 0]+ 5[125 - 27]

27%x5
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For —0o<x <0
F(x)=20

For 0<x <3

T 2 1_x3—X 1
F(X): F(O)+ LX dX: 0 + — —X3
27
0 27_3_0 31
For 3<x<5
X
I 3.1 1 1 2
F(X)ZF(3)+J‘% dX:ax?’ ‘|‘§ X]§=§+§X—1=§X_§
R)

For 5<x <
F(x)= F(5)+0 =lx5——:1



F(x)= 1
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(0,0)






-%a—(z—xﬂ),lsxss

f(x)=+
0 , otherwise
f(1)=0 f(3)=0
(1,0) ) (3,0)
3
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3
E(X)= j%(l—(z—x)z)xdx
|
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3
E(X2)= J.%(l—(Q—x)z)xzdx

e

I( x*+ax’ —3x2 )d x

> 43 )
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Var(X):E{)(z ‘— [E(xX) P

L2 oD



For (— o <x<1)
F(x)=0
For (1<x<3)
F(x)=F()+ | 2(1-(2-x)*) dx =0 +% 1j(—x2+4x—_°,)arx

0

I 2 3 x> 2 1
= Z|:—T +2x —3x:|1 = Z{(—T+2x —3.7C)—(—§+2—3)

_ 3 X 2 4
= Z|: —T+2x —3x +§:|

For (3<x<w)

3
F(x)=F(3)+0= %[ —3?+2>< 32 -3x3 +§J =1



0 .,—wo<x<l

3
F(x)=s %(—%+2x2 —3x+%} < x <3

I , 3<xwx

F(0)=0 F(3)=1

F(x)




