
1. Introduction
Welcome to the series of E-Learning session on Probability Distribution. Today, we are going 
to discuss on a very important concept known as Continuous Random Variable. 

At the end of this session, you will be able to understand and explain:

• What is a Random Variable

• What are the different kinds of Random Variable

• What is Continuous Random Variable

• How to calculate Probability of Continuous Random Variable

• What are the properties of Continuous Random Variable

• What is a probability density function

• What are the properties of probability density function

• How to calculate probability of continuous random variable using probability density 
function

• Definition and properties of distribution function

Do you have any idea what is a Random Variable? Before moving forward to the Random 
Variable let us understand the difference between a variable and a constant.

A variable is a one that changes its value depending on time, place, person etc, otherwise it is 
called constant.

Whereas, constant is one which never changes its values at any situation.

For example: Let us take a person who wishes to travel from location A to location B. 

Assuming that there is only one route, the distance between these 2 locations will be same 
irrespective of time, speed, mode of transport etc.

Whereas the time taken to reach from location A to location B, which is variable depends on 
the speed of the vehicle in which he is travelling.

If the speed is high, time taken is less and if the speed is low it will take more time. 

Thus this example clearly shows that, distance between two locations is a constant; whereas 
time taken to reach from one location to the other is a variable, since it depends on speed. 

Hope, you have understood the difference between Variable and a Constant.



2. Random Variable and Its 
Types
I am sure you are quiet familiar with the word Random Experiment and Sample Space.

Consider a random experiment of tossing 2 unbiased coins. The sample space will be S= 
{HH, HT, TH, TT}.
Let X is the variable which denotes head. Then X can values 0 if TT (Tails) appears, in this 
case probability is  1/4 , it can value 1 with probability 2/4  in case of HT or TH and 2 with 
probability 1/4.
So, we are able to assign probability for each value of X, which is possible in this experiment.

You can observe that the variable X is taking real values with definite probability. Hence, X is 
a discrete random variable.

The other kind of random variable is continuous, which takes all possible values on the real 
line R (-∞ to +∞).

For example: In an interval of (25, 50), the variable number of students in different class can 
take only integers like 26, 28, 30, 35, 40 etc. but can’t take values like 26.5, 28.3, 30.6, 35.2 
etc. 

If we change the variable as weight of students instead of number of students, then the 
variable can take values like 26.5 Kgs, 28.3 Kgs, 30.6 Kgs, 35.2 Kgs etc.

It is clear from the above example that continuous random variable can take all possible 
values in the given interval, whereas discrete random variable can take only limited values.

Thus, A Random Variable is a variable which takes value with a definite probability. 

In a simple words,a random variable, usually written X, is a variable whose possible values 
are numerical outcomes of a random experiment.

Thus as discussed Random Variable is of two types Discrete and Continuous. 

If the values of the variable are captured through counting we may say it is a discrete 
variable.
Where the values of the variable are captured through measurement then we may say it is a 
continuous variable.

Let a random experiment is conducted and let S be the continuous sample space. That is set 
of all possible outcomes when a random experiment is conducted.
Then define a random variable X on the sample space S. Since, X is defined on the 
continuous sample space, X is also continuous. Then it can be observed that X can take all 
possible real values on the real line from - ∞ to + ∞, depending on the sample space.


















