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Example 
Find the Inverse Laplace transform of  
 

( ) 3 2

3
3 6 4

sF s
s s s

+
=

+ + +
 

 
Solution: 

( ) ( )3 2 22

3 3( )
3 6 4 1 2 41 2 4

s s A Bs CF s
s s s s s ss s s

+ + +
= = = +

+ + + + + ++ + +
 

where 

2
1

3 2
2 4 3s

sA
s s =−

+
= =

+ +
 

Then 

( )
( ) ( ) ( ) 2

22

2
3 2 4 83 3 ( )

1 2 4 3 3 31 2 4
s Bs C s B s B C s C

s s ss s s
+ + ⎛ ⎞= + ⇒ + = + + + + + +⎜ ⎟+ + ++ + + ⎝ ⎠

 

 
Equating coefficient yields 

2 2 2s : 0    
3 3

4 2 1s : 1    
3 3 3

B B

C C

= + ⇒ = −

= − + ⇒ =
 

 
Then 

( )
( )

( )

( ) ( )2 2 22

12 2 1 2 2 1 2 2 31
33 3 3 3 3 3 3 3

1 2 4 1 11 3 1 3 1 3

s s s
F s

s s s s ss s s

− + − + − +
= + = + = + +

+ + + + ++ + + + + +
 

 
Taking the inverse Laplace transform yields 
 

( ) 2 2 1cos 3 sin 3 , 0
3 3 3

t t tf t e e t e t t− − −= − + ≥  
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Example 
Find the Inverse Laplace transform of  
 

( )
2

3 2

2 1
3 4 2

s sF s
s s s

− +
=

+ + +
 

 
Solution: 

( ) ( ) ( )( )
2 2 *

3 2
2 1 2  1

3 4 2 1 1 1 1 1 1
s s s s a a bF s

s s s s s j s j s j s j s
− + − +

= = = + +
+ + + + + − + + + − + + +

 

where 

( )

( ) ( )

2

2

2

*

2 1 4
1 1 1

2 1 3 4 3 2
1 1 2 21

3 2
2

s sb
s s

s s ja j
s s j s j

a j

− +
= =

+ + =−

− + −
= = =− +

+ + + −=− +

= − −

 

Then 

( )
3 32 2 42 2

1 1 1

j j
F s

s j s j s

− + − −
= + +

+ − + + +
 

Next 

( ) ( )22 15 23 2 2    and  tan 126.932
2

m θ −

⎛ ⎞
⎜ ⎟

= − + = = = °⎜ ⎟
⎜ ⎟−
⎝ ⎠

 

From Equation 14.5-8  
( ) ( ) ( )5 cos 127 4t tf t e t e u t− −⎡ ⎤= + ° +⎣ ⎦  
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Example 
Find the Inverse Laplace transform of  
 

( ) 3

5 1
3 2
sF s

s s
−

=
− −

 

 
Solution: 

( ) ( ) ( )2 2
5 1( )

1 21 2 1
s A B CF s

s ss s s
−

= = + +
+ −+ − +

 

 

where 
( )2

1 2

5 1 5 12   and   1
2 1s s

s sB C
s s=− =

− −
= = = =

− +
 

Then ( ) ( )
( )

2
21

1

91 1
2s

s

dA s F s
ds s=−

=−

−⎡ ⎤= + = = −⎣ ⎦ −
 

 

Finally 
( )

( ) ( )2
2

1 2 1( ) 2  + 
1 21

t t tF s f t e t e e u t
s ss

− −− ⎡ ⎤= + + ⇒ = − +⎣ ⎦+ −+
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Example 
Find the Inverse Laplace transform of  
 

( ) 3 2

1
3 4 2

Y s
s s s

=
+ + +

 

 
 
Solution: 

( )
( ) ( ) ( ) ( ) ( )222

1 1
11 2 2 1 11 1 1

A Bs CY s
ss s s ss s

+
= = = +

+⎡ ⎤+ + + + ++ + +⎣ ⎦
 

where 2
1

1 1
2 2 s

A
s s =−

= =
+ +

 

Next 

( ) ( ) ( )

( ) ( )

2
22

2

1 1 1 2 2 ( 1)
1 2 21 2 2

1 1 2 2

B s C s s Bs C s
s s ss s s

B s B C s C

+
= + ⇒ = + + + + +

+ + ++ + +

⇒ = + + + + + +

 

Equating coefficients: 
2s : 0 1 1

: 0 2 1
B B

s B C C
= + ⇒ = −
= + + ⇒ =−

 

 

Finally ( )
( )

( ) ( )2
1 cos

1 1 1
t tsY s y t e e t u t

s s
− −1 + ⎡ ⎤= − ⇒ = −⎣ ⎦+ + +

 

 
 
 
Example 
Find the Inverse Laplace transform of  
 

( )
( )( )2

2 6
1 2 5

sF s
s s s

+
=

+ + +
 

 
 
Solution: 

( ) ( )
( ) ( )

( )
( ) ( )2 22

2 3 11 2
11 2 5 1 4 1 4

s s
F s

ss s s s s
+ − +

= = + +
++ + + + + + +

 

 
( ) ( ) ( ) ( )cos 2 sin 2t t tf t e e t e t u t− − −⎡ ⎤= − +⎣ ⎦  
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Example 
Find the Inverse Laplace transform of  
 

( ) ( )2

2 6
3 2

sF s
s s s

+
=

+ +
 

 
Solution: 

( ) ( )
( ) ( )

2 s+3
s s+1 2 1 2

A B CF s
s s s s

= = + +
+ + +

 

where 

( ) ( )
( ) ( ) ( ) ( ) ( )

( )0 1 10

2 3 2 3
3, 1 4

1 2 2s s ss

s s
A sF s B s F s

s s s s= =− =−=

+ +
= = = = + = = −

+ + +
 

and 

( ) ( ) ( )
( )2 2

2 3
2 1

1s s

s
s F s C

s s=− =−

+
+ = = =

+
 

Finally 

( ) ( ) ( ) ( )23 4 1 3 4
1 2

t tF s f t e e u t
s s s

− −−
= + + ⇒ = − +

+ +
 

 


