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Definition: Laplace Transform

Laplace transform is the integral transform 

of the given derivative function with real 

variable t, to convert into a complex function 

with variable s. 

For t ≥ 0, let f(t) be given and assume the 

function satisfies certain conditions to be 

stated later on.

The Laplace transform of f(t), that is 

denoted by L{f(t)} or F(s) is defined by 

the Laplace transform formula:

F(s) = 0
∞

f(t) 𝑒−𝑠𝑡 dt.



Definition: Inverse Laplace Transform

The inverse Laplace transform is the 

transformation of a laplace transform in to a 

function of time.

If 𝐿[ 𝑓 𝑡 = F(s) then f(t) is the inverse 

laplace transform of F(s) 

The inverse being written as 

f(t) = 𝐿
−1
{F(s)}



1. Find the Laplace Transform of 𝒕𝒔𝒊𝒏𝟐𝒕.                                                                               
Soln:

W.K.T 𝐿[𝑡 𝑓 𝑡 = −
𝑑

𝑑𝑠
(𝐹 𝑠 )

𝐿 𝑡𝑠𝑖𝑛2𝑡 = −
𝑑

𝑑𝑠
(𝐿 𝑠𝑖𝑛2𝑡 )

= −
𝑑

𝑑𝑠
(

2

𝑠2+22
) =

4𝑠

(𝑠2+4)2

2. Find 𝑳 𝒆−𝟑𝒕 𝒔𝒊𝒏𝒕 𝒄𝒐𝒔𝒕

Soln:

𝐿 𝑒−3𝑡 𝑠𝑖𝑛𝑡 𝑐𝑜𝑠𝑡 = 𝐿
𝑒−3𝑡

2
𝑠𝑖𝑛2𝑡 =

1

2
𝐿 𝑠𝑖𝑛2𝑡 s→ s+3

=
1

2
[

1

𝑠2+22
]s→ s+3 =

1

2
[

1

(𝑠+3)2+4
]

𝐿 𝑒−3𝑡 𝑠𝑖𝑛𝑡 𝑐𝑜𝑠𝑡 =
1

2
[

1

𝑠2+6𝑠+13
] ..



3. Find the Laplace transform of 𝒕𝒄𝒐𝒔𝒉𝒕.                                                             
Soln:  

W.K.T, 𝐿 𝑡𝑓 𝑡 = −
𝑑

𝑑𝑠
[𝐹 𝑠 ]

𝐿 𝑡𝑐𝑜𝑠ℎ𝑡 = −
𝑑

𝑑𝑠
[𝐿(𝑐𝑜𝑠ℎ𝑡)]

= −
𝑑

𝑑𝑠
[

𝑠

𝑠2−𝑎2
] = −[

𝑠2−𝑎2−2𝑠2

(𝑠2−𝑎2)2
]

𝐿 𝑡𝑐𝑜𝑠ℎ𝑡 = [
𝑠2+𝑎2

(𝑠2−𝑎2)2
].

4. Find the Laplace transform of 𝒆−𝒕𝒔𝒊𝒏𝟐𝒕.                                                                       
Soln:

L[𝑒−𝑡 sin 2𝑡]𝑠=𝑠+1 = 
2

𝑠2+4 𝑠=𝑠+1
= 

2

5

5. Find the Laplace transform of
𝒔

𝒔+𝟏 𝟐 .                                                                              

Soln:

𝐿 𝑓 𝑡 =
𝑠

(𝑆+1)2

𝑓 𝑡 = 𝐿−1(
𝑠

𝑆+1 2)

𝐿−1
𝑠

𝑆+1 2 =
𝑑

𝑑𝑡
𝐿−1(

1

𝑆+1 2) =
𝑑

𝑑𝑡
𝑒−𝑡𝐿−1(

1

𝑆 2)

=
𝑑

𝑑𝑡
𝑒−𝑡𝑡 = 𝑒−𝑡(1 − 𝑡)



6. Find the Laplace transform of 
𝒕

𝒆𝒕
.                                                                                         

Soln:

𝑡𝑒−𝑡 = −
𝑑

𝑑𝑠
[𝐹 𝑠 ]

= −
𝑑

𝑑𝑠
[𝐿 𝑒−𝑡 ]

= −
𝑑

𝑑𝑠
(

1

𝑆+1)
)

= −(
1

(𝑆+1)2
)

7. Using Laplace Transform   evaluate   0
∞
𝑡 𝑒−2𝑡 sin 𝑡 𝑑𝑡

Soln:

W.K.T 0
∞
𝑒−𝑠𝑡 𝑓 𝑡 𝑑𝑡 = 𝐿[𝑓 𝑡 ]

0
∞
𝑒−2𝑡 𝑡𝑠𝑖𝑛𝑡 𝑑𝑡 = 𝐿[𝑡 𝑠𝑖𝑛𝑡 ]𝑠=2

= −
𝑑

𝑑𝑠
[𝐿(𝑡𝑠𝑖𝑛𝑡)]

= −
𝑑

𝑑𝑠

1

𝑠2+1 𝑠=2

=
2𝑠

(𝑠2+1)2 𝑠=2
=

4

25



7. Find     𝑳−𝟏(𝒄𝒐𝒕−𝟏(𝒔))
Soln:

𝐿−1 𝑓 𝑠 = −
1

𝑡
𝐿−1 𝑓′ 𝑠

𝑳−𝟏(𝒄𝒐𝒕−𝟏(𝒔)) =
−𝟏

𝒕
𝑳−𝟏(

𝒅

𝒅𝒔
(𝒄𝒐𝒕−𝟏(𝒔))

= −
1

𝑡
𝐿−1

−1

1+𝑠2
= 

1

𝑡
sin 𝑡

8. 
Find 𝐿 −1 1

𝑠2+4𝑠+4

Soln:

𝐿−1
1

𝑠2+4𝑠+4
= 𝐿−1

1

(𝑠+2)2
= 𝑒−2𝑡𝐿−1[

1

(𝑠)2
] = 𝑒−2𝑡𝑡



7. Find the inverse Laplace transform of 
𝒆−𝟐𝒔

𝒔−𝟑
.                                                                     

Soln:

W.K.T 𝐿−1 𝑒−𝑎𝑠𝑓(𝑠) = 𝑓 𝑡 − 𝑎 𝑈(𝑡 − 𝑎)

𝐿−1
1

𝑠−3
= 𝑒3𝑡

𝐿−1
𝑒−2𝑠

𝑠−3
= 𝑒3 𝑡−2 𝑈(𝑡 − 2)

8. Find𝐿−1
1

𝑠2+6𝑠+13

Soln:

𝐿−1
1

𝑠2+6𝑠+13
= 𝐿−1

1

(𝑠+3)2+4
= 𝑒−3𝑡𝐿−1(

1

𝑠2+4
)                                                       

=
𝑒−3𝑡

2
sin 2t



9. Find the inverse laplace transform of 
1

𝑆+1 (𝑆+2)

Soln: 

Let 
1

𝑆+1 (𝑆+2)
=

𝐴

𝑆+1
+

𝐵

𝑆+2
…….(1)

1 = A(S+1)+ B(S+2)

A = 1; B = -1

(1)→
1

𝑆+1
−

1

𝑆+2

= 𝐿−1
1

𝑆+1
− 𝐿−1

1

𝑆+2

= (𝑒−𝑡 − 𝑒−2𝑡)



THANK YOU
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