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Continuous Random Variables
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Continuous Random Variable
 We mentioned before that a continuous random

variable can take any value with a continuous region.
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Examples of Continuous Random Variables

Your textbook mentioned several examples, such as:
1) Metal Cylinder Production
2) Battery Failure Times
3) Concrete Slab Strength
4) Milk Container Contents
5) Dial-Spinning Game

 The following few slides explain each example.
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Example 1: Metal Cylinder Production

A company manufactures metal cylinders to have a
diameter of 50 mm. The company found out that the
manufactured cylinders have diameters between 49.5
mm and 50.5 mm.

X = Diameter of a randomly chosen cylinder
→ X is a continuous random variable since it can take

any value between 49.5 and 50.5

…Examples of Continuous Random Variables
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Example 2: Battery Failure Times

Suppose that a random variable X is the time to failure
of a newly charged battery.

→ X is a continuous random variable. Since it can
hypothetically take any positive value.

→ The state space (sample space) is the interval [0, ∞)

…Examples of Continuous Random Variables
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Example 3: Concrete Slab Strength

X = random variable representing the breaking strength
of a randomly chosen concrete slab.

→ X is a continuous random variable taking any value
between certain practical limits.

…Examples of Continuous Random Variables



۷

Example 4: Milk Container Contents

A machine-filled milk container is labeled as containing
2 liters. It is found that the actual amount varies from
1.95 and 2.2 L.

X = The amount of milk in a randomly chosen
container.

→ X is a continuous random variable taking any value
in the interval [1.95, 2.2].

…Examples of Continuous Random Variables
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Example 5: Dial –Spinning Game
 A dial is spun, the angle θ is measured so that it lies

between 0o and 180o. (Fig 2.19 in your textbook)
→ The value of θ obtained is a continuous random 

variable taking any value between 0 and 180; i.e. the 
state space is [0, 180] 

 Suppose that when a player spins the dial, he wins the 
amount corresponding to:  $1000×(θ/180)

→ The amount won is a random variable taking values 
within the interval [0, 1000]

…Examples of Continuous Random Variables
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Note
 The distinction between discrete & continuous random 

variables is sometimes not all that clear.  For example, 
the example of dial spinning can also be considered 
discrete if the angle θ is measured to the nearest 
degree.
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Why should we care as to whether a RV is continuous 
or discrete?

 Discrete: probabilistic properties are defined through a 
probability mass function (pmf)

 Continuous: probabilistic properties are defined 
through a probability density function (pdf).

which consequently means that they are treated in 
different ways.
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Probability Density Function (p.d.f.)
 Used to define the probabilistic properties of a

continuous random variable.

 The probability that a continuous random variable X
takes any specific value “a ” is always zero.
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Example : Metal Cylinder Production (p88)
Suppose that the diameter of a metal cylinder has a pdf

of:

a) Is this a valid pdf?
b) What is the probability that a metal cylinder has a

diameter between 49.8 mm and 50.1 mm?
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…example : Metal Cylinder  Production (p88)
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Example : Battery Life Time (p89)
Suppose that the battery life time (in hours) has a

probability density function given by:

a) Is this a valid pdf?
b) What is the probability that the battery fails within

the first 5 hours?
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…example : Battery Life Time (p89)
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…example : Battery Life Time (p89)
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Example : Milk Container Contents (p89)
Suppose that the pdf of the amount of milk deposited in

a milk container is:

a) Is this a valid pdf?
b) What is the probability that the actual amount of

milk is less than the advertised 2.00 liters?

( )
( ) elsewhere                0
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…example : Milk Container  Contents (p89)
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…example : Milk Container  Contents (p89)
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Example : Dial Spinning Game (p90)
Recall the example of the dial spinning game in which

the sample space for the angle θ measured was [0,
180]

a) What is the pdf representing θ .
b) Calculate the probability that θ lies within 10 and

30.
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… example : Dial Spinning Game (p90)
a) What is the pdf representing θ .
It is clear here that all possible values are equally likely.
Therefore, the pdf should be flat with a height of (1/180) in order
to have an area of 1 under the pdf.

This is an example of a
uniform pdf.
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… example : Dial Spinning Game (p90)
b) Calculate the probability that θ lies within 10 and 30 .
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Example : Dial Spinning Game – winning part (p92)
Recall the example of the dial spinning game in 

which a player wins the amount corresponding to 
$1000×(θ/180)

a) What is the pdf representing the amount of money
won.

b) Calculate the probability that the amount won lies
within $300 and $800.
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…example : dial Spinning Game – winning par t (p92)
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Cumulative Distribution Function (cdf) of a 
Continuous Random Variable

 The cumulative distribution function of a continuous
random variable X is defined in exactly the same way
as for a discrete random variable, namely,

F(x) = P(X ≤ x)

 F(x) is a continuous increasing
function that takes the value
zero prior to and at the
beginning of the state space &
increases to a value of one at the
end of and after the state space.



۳۰

…cdf of a Continuous Random Variable

 Like the pdf, the cdf summarizes the probabilistic
properties of a continuous random variable.

 Knowledge of either pdf or cdf allows the other to be
known

 In order to calculate P(a ≤ X ≤ b), it is easier to use the
cdf since you don’t need to integrate, for example:
 P(a ≤ X ≤ b) = P(X ≤ b) – P(X ≤ a)
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Example : Metal Cylinder Production (p93)
Suppose that the diameter of a metal cylinder has a pdf

of:

a) Construct and sketch the cdf
b) What is the probability that a metal cylinder has a

diameter between 49.7 mm and 50.0 mm?
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( ) elsewhere    0
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Example : Battery Life Time (p93)
Suppose that the battery life time (in hours) has a

probability density function given by:

a) Construct and graph the cdf?
b) What is the probability that the battery fails within

the first 5 hours?
c) What is the probability that the battery lasts between

1 and 2 hours?
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Example : Concrete Slab Strength (p94)
Suppose that the concrete slab breaking strengths are

between 120 and 150 with a cdf of:

a) Check the validity of the given cdf?
b) What is the probability that a concrete slab has a

strength less than 130?
c) What is the probability density function (pdf) of the

breaking strengths?

150120for           8.12856.3)( 100 ≤≤−= − xexF x
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…example : Concrete Slab Strength (p94)
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Example : Dial Spinning Game (p95)
Recall again the example of the dial spinning game in

which the sample space for the angle θ measured was
[0, 180]. We know that the pdf of θ is

Construct & graph the cdf of the angle θ .

( )
180
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=θf
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Example : Dial Spinning Game – winning part (p95)
Recall the example of the dial spinning game in 

which a player wins the amount corresponding to 
$1000×(θ/180)

a) Construct & graph the cdf of the angle θ.
b) Calculate the probability that a player wins the

amount between $250 and $750.
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…example : Dial Spinning Game – winning par t (p95)


	Engineering Statistics ECIV 2305 
	Continuous Random Variable
	Examples of Continuous Random Variables
	Example 1: Metal Cylinder Production
	Example 2: Battery Failure Times
	Example 3: Concrete Slab Strength
	Example 4: Milk Container Contents
	Example 5: Dial –Spinning Game
	Note
	Why should we care as to whether a RV is continuous or discrete?
	Probability Density Function (p.d.f.)
	Example : Metal Cylinder Production (p88)
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Example : Battery Life Time (p89)
	…example : Battery Life Time (p89)
	…example : Battery Life Time (p89)
	Slide Number 20
	Example : Milk Container Contents (p89)
	…example : Milk Container Contents (p89)
	…example : Milk Container Contents (p89)
	Example : Dial Spinning Game (p90)
	… example : Dial Spinning Game (p90)
	… example : Dial Spinning Game (p90)
	Example : Dial Spinning Game – winning part (p92)
	…example : dial Spinning Game – winning part (p92)
	Cumulative Distribution Function (cdf) of a Continuous Random Variable
	…cdf of a Continuous Random Variable
	Example : Metal Cylinder Production (p93)
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Example : Battery Life Time (p93)
	Slide Number 36
	Slide Number 37
	Example : Concrete Slab Strength (p94)
	…example : Concrete Slab Strength (p94)
	Example : Dial Spinning Game (p95)
	Example : Dial Spinning Game – winning part (p95)
	…example : Dial Spinning Game – winning part (p95)

