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What is the Laplace
Transform?

01

Laplace Transform is a mathematical technique that converts a
function from the time domain into the frequency domain. In
the time domain, functions are usually expressed in terms of t
(time), while in the frequency domain they are represented
using the variable s. By applying this transformation, problems
that involve differentiation and integration can often be
simplified into algebraic equations, which are much easier to
solve. 



Definition of 
Laplace Transforms 

EXTRA INFO!‌

The Laplace Transform of a function is defined as:

where:
       is the original function (in time domain)
        is the transformed function (in frequency domain)

Solving a Laplace Transform in the form of  using the definition of
Laplace Transform, we need to solve the equation . 

Engineers and scientists
often use Laplace

Transform in fields such
as electrical circuits,

control systems,
vibrations, and signal

processing. 
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SOLUTION:

Example 2

SOLUTION:
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Example 1

Definition of Laplace Transform
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Definition of Laplace Transform

Example 3

SOLUTION:



SOLUTION:
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Definition of Laplace Transform

Example 4



LET'S PRACTISE!

POP QUIZPOP QUIZ
To find out your level of

understanding, let's take a 
pop quiz
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To find the Laplace Transform, we can also use the table of
Laplace Transform as follows:

Laplace Transforms  using table

07

video

video
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Laplace Transform using table

Example 5 

SOLUTION:



LET'S PRACTISE!

POP QUIZPOP QUIZ
To find out your level of

understanding, let's take a 
pop quiz
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LET'S PRACTISE!

Applying  Laplace Transforms
Properties

THEOREM 1

THEOREM 3

THEOREM 2

Allowing constants to be
factored out and sums to be
transformed individually  

Question must have:

Question must have:

or

or

Linearity of Laplace Transforms
THEOREM 1 

                First Shifting
THEOREM 2 

THEOREM 3 
           Multiplication by t n

2

3

1

EXTRA INFO!‌
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f(t) and g(t) are functions

a and b are constants

THEOREM 1
Linearity of‌ ‌

Laplace Transforms‌

Linearity of Laplace Transforms is a property that states the
transform of a linear combination of functions is equal to the
linear combination of their individual transforms, present as:

11

This property can be easily extended to more than two
functions as shown from the above proof. With the linearity
property, Laplace transform can also be called the linear
operator.



Linearity of Laplace Transform

SOLUTION:

12

SOLUTION:

EXAMPLE 6

6



Linearity of Laplace Transform

SOLUTION:

EXAMPLE 7

13

Before solving, we
must convert 

into



Linearity of Laplace Transform

Before solving, we 
need to expand the

equation

CONTINUE...

EXTRA INFO!‌

14

BASIC WORKFLOW FOR SOLVING PROBLEMS WITH LAPLACE TRANSFORMS (TIM ANDERSON,1994)



LET'S PRACTISE!

POP QUIZPOP QUIZ
To find out your level of

understanding, let's take a  
pop quiz
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THEOREM 2

First Shifting‌

We know that         is a function and                         . 
a is a constant. The first shifting theorem states that:

The notation                     and                   can be found when
we replace               or                in the          function.

 

Find        by using Table of Laplace Transform 

STEP 2

Replace s with              or              based on the answer
in STEP 2

STEP 3

Determine        and    , where :
 

STEP 1

        = refer to power of         or      

        = all term except         or 

16

HOW TO SOLVE FIRST SHIFTING



First Shifting

SOLUTION:
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EXAMPLE 8



First Shifting
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CONTINUE...



First Shifting

SOLUTION:

19

EXAMPLE 9



First Shifting
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CONTINUE...



LET'S PRACTISE!

POP QUIZPOP QUIZ
To find out your level of

understanding, let's take a
pop quiz
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THEOREM 3

Multiplication by t n 

Find        by using Table of Laplace Transform 

Solve the equation by using Table of Laplace Transform (F8)
use :     from  STEP 1 
                 from STEP 2 

Determine         and     , where :
 

STEP 1

        = refer to power of t         
        = all term except t 

The Multiplication by tⁿ  states that the Laplace Transform of t
multiplied by a function         is equal to the negative derivative
of the Laplace Transform of           with respect to s.  

22

STEP 2

STEP 3

How to Solve
‌Multiplication by t n

Mathematically, if                                    , then

where n = 1,2,3,...



Multiplication by t n

SOLUTION:
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EXAMPLE 10



Multiplication by t n
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CONTINUE....



Multiplication by t n
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CONTINUE...



Multiplication by tn

SOLUTION:

EXAMPLE 11
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Multiplication by tn

27

CONTINUE...



LET'S PRACTISE!

POP QUIZPOP QUIZ
To find out your level of

understanding, let's take 
a pop quiz
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INVERSE LAPLACE
TRANSFORM

f(t)                         F(s)

Inverse Laplace transform is the reverse
process of a Laplace transform. 
If                                      then  f(t)  is called            
the inverse Laplace transform of F(s) and is
written as                                      ,
where       is the operator of the inverse
Laplace transform. 

Find the Inverse Laplace Transform for 

SOLUTION:

Understanding the Inverse
Laplace Transform

29

Example 12

For example 15 , 
refer table of Laplace
no. (1):



Find the Inverse Laplace Transform for :

For example 16 , 
refer table of Laplace
no. (4):

SOLUTION:

SOLUTION:

For question b, 
refer table of Laplace
no. (16):

30

Example 13

Example 14
Find the inverse Laplace transform for:

For question a, 
refer table of Laplace
no. (9):



LET'S PRACTISE!

POP QUIZPOP QUIZ
To find out your level of

understanding, let's take a
pop quiz

31

Find the inverse Laplace transform for the following expressions:



Inverse Laplace transform using
Theorem 1: Linearity of Laplace
Transform

SOLUTION:

The property of linearity of Laplace transforms can be used to find the
inverse of a Laplace transform since the inverse Laplace transform is a
linear operation.

32

Example 15

Find the inverse Laplace transform using the property of linearity
of Laplace transform.

 



LET'S PRACTISE!

33

Find the inverse Laplace transform for the following expressions using
the property of linearity of Laplace transforms:

POP QUIZPOP QUIZ
To find out your level of

understanding, let's take 
a pop quiz



SOLUTION:

SOLUTION:

Match F(S) with the
right formula, refer
table of Laplace no.
(4):
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Example 16

Inverse Laplace Transform 
using Theorem 2:  First Shifting 

The first shifting theorem can be used to find the inverse 
of a Laplace transform

Example 17

Match F(S) with the
right formula, refer
table of Laplace no.
(15):



SOLUTION:

SOLUTION:

Match F(S) with the right
formula, refer table of
Laplace no. 3 & 4:
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Example 18

Inverse Laplace Transform 
using Theorem 2:  First Shifting 

Example 19

Match F(S) with the right
formula, refer table of
Laplace no. 9 & 10:



LET'S PRACTISE!

36

Find the inverse Laplace transform for the following expressions
using the first shifting theorem

POP QUIZPOP QUIZ
To find out your level of

understanding, let's take 
a pop quiz
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