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1. What is the Laplace transform of 
 

! ! = 0                                                   ! < 0  
! ! = sin !" + !          ! ≥ 0  

 
Where ! is a constant? 
 
 

2. The Laplace transform G(s) of a time function f(t) is given by 
 

! ! = !(!) ∙ !!!"
!

!
∙ !" 

 2.1)      Find the Laplace transform of f(at), where a is  a positive constant. 
Hint: this effect on G(s) caused by changing the scale in the domain by a 
factor a. 

 
2.2) If the time function f(t) is multiplied by the exponential term e-at . What 

does the Laplace transform? 
Hint: !! = !!!" ∙ !(!) ∙ !!!" ∙ !"!

!  represents a complex frequency-
shift. 
 

2.3) Show the Laplace transform of the first derivative of f(t). 
 

!! ! =
!
!" !(!) ∙ !!!"

!

!
∙ !" 

!! ! = ! ∙ ! ! − !(0) 
Where f(0) is the initial value of f(t) evaluated at t=0 
 

2.4) Find the Laplace transform of the integration of f(t) between the limits t=0 
to t=T 
 

!! ! = !(!) ∙ !"
!

!
∙ !!!"

!

!
∙ !" 

 
 
 
 
 
 
 
 



 
 

3. Find the Laplace transform F(s) of the function f(t) shown in figure below. Also find 
the limiting value of F(s) as a approaches zero. 

 
Hint:  The function f(t) can be written 
 

! ! =
1
!! 1 ! −

2
!! 1 ! − ! +

1
!! 1(! − 2!) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Find the inverse Laplace transform of F(s), where 
 

! ! =
1

!(!! + 2! + 2) 

 
Draw any poles and zero on an s-plane plot. 

 
Hint  :  !! + 2! + ! = (! + 1+ !1)(! + 1− !1) 
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