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EXPECTED OUTCOMES

@ Able to determine the expected value, standard deviation and
variance of a continuous random variable

©® Able to identify the relationship between the normal
distribution and the sampling distribution of the mean

@ Able to solve the application problems, which involved the
normal distribution and the sampling distribution of the mean

@ Able to identify the relationship between the Binomial and
Poisson distribution with a standard normal distribution
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PROBABILITY DENSITY FUNCTION

A function with values defined over the set of all real numbers, is known as
probability density function of the continuous random variable defined as

P(a<X <p)=["f(x)d

for any real constants [Z4and with

If B4 is a continuous random variable and &g and are real constants with
a< B,

Pla<X<pB)=P(a<X<pB)=P(a<X<p)=P(a<X<p)

A function can be defined as a probability density of a continuous random
variable, if its values, satisfy the conditions
I f(x)=0 for —o<x<oo.

HEVISVIEISZE P (X =c) =0 for any real constant c.
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EXAMPLE 5.1

continuous random variable T probability density function 9
2
BL, —-2<t<3
g(t)=135

0, otherwise

Show T continuous random variable g probability density function.

Therefore, is a continuous random variable with ] as a
probability density function of
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EXAMPLE 5.2

continuous random variable Y probability density function f
y, 0<y<1
f(y)=<2-y, 1<y<2
0, otherwise
Show f probability density function.

Therefore, Is a continuous random variable with as a
probability density function of Conyunsing Technoogy
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EXAMPLE 5.3

continuous random variable X probability density function 9

x>, 0<x<1

X—2

X)=q4——, 2<X<6
9(X)=1"73
0, otherwise
Show g probability density function
P(2<X <4) P(X<%) p(%sxaj

I:og(x)dx D dx+I( )dx+J dx+j( jd +I

Therefore, is a continuous random variable with ] as a
probability density function of

Communitising Technology



http://ocw.ump.edu.my/course/view.php?id=455
http://ocw.ump.edu.my/course/view.php?id=455

SOLUTION
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EXERCISE 5.1

g probability density function continuous random variable W,

()= %(W2 —2W), 2<x<5
0, otherwise

o0cle
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SOLUTION

)
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EXERCISE 5.2

f probability density function continuous random variable W,
0-w " oow<so
f(w)=7 42

0, otherwise

P(W>u)=8%, u. P(2<W <4).
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SOLUTION

A (ii)
@ 0 b @ Communitising Technology
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5.2
MEAN AND VARIANCE
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MEAN

for

VARIANCE

SOME PROPERTIES OF MEAN AND VARIANCE

@

o0cle o
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EXAMPLE 5.4

probability density function X

f(x)— 2x, 0<x<1
] 0, otherwise

E(X) Var(X).
E(2X +5) E(X +4) Var (X +3) Var (3X -2)
e ()= [ (x 1 (x) =)= L 00) &
=J-i) (x-0) dx+j . dx+j°°x0 =j (x O)dx+j(x 2x)dx+j (x O)d :
_[0 0) dX+.[ (2x )dx+I _[ dx"‘j (2X )dX"‘L Var(X):E(XZ)—[E(x)]
1 _1_(2Y
=[O]Ew+{%}o+[0]f —[0] +{ } [0]1 f (3)

=(0—o)+[T— : ]+(o-o) =(0—0)+{2(i) _2(2) J+(o_o) 18

2 1 "
= — I = — Communitising Technology
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EXAMPLE 5.5

Y is the continuous random variable that has a probability density function as follows

Q, 0<y<l1

3
3-y
3 ]

a(y)= 1<y<3

0, otherwise

Find
(1) the expected value. (11) the variance and the standard deviation.

SOLUTION
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EXERCISE 5.3

Given the probability density function of a continuous random variable, X is

f(x)= —a(x2—4), 0<x<2

0, otherwise

where ¢ is a constant.

(i) Show that -

(ii) Find the expected value and variance of X.

SOLUTION
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EXERCISE 5.4

Given the probability density function of a continuous random variable T is

y(4t—t>+12), 0<t<6
9(t)= | ) .

0, otherwise
where 7 is a constant. Find

(i) the value of 7-

(i) E(x) and Var(X):

SOLUTION
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THANK YOU

END OF CHAPTER 5 (PART 1)
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