
 2240 HOMEWORK #12 prob 4 solution  
F 12  

 
 

 

EX: Find the Laplace transform, if possible, of the following square wave: 

  

SOL'N:  We write the square wave as a summation of step functions. 

v(t) = 2V ⋅ u(t − 6k)− u(t − 3− 6k)
k=0

∞
∑  

We take the Laplace transform inside the summation since the Laplace 
transform of a sum is the sum of the Laplace transforms. 

V (s) = 2V ⋅ L{u(t − 6k)}−L{u(t − 3− 6k)}( )
k=0

∞
∑  

Now we apply the delay identity to each term. 

L{ f (t − a)u(t − a)} = e−asL{ f (t)}  

Here, our function is f(t – a) = 1. 

V (s) = 2V ⋅ e−6ksL{1}− e−(6k+3)sL{1}( )
k=0
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or 

V (s) = 2V ⋅ e−6ks
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or if we factor out the e–6ks 

V (s) = 2V ⋅ 1− e−3s
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We can move terms not containing k outside the summation. 

V (s) = 2V 1− e−3s
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Now we apply the formula for summation of geometric series (knowing 
that it only applies if |x| < 1. 
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Our x is e–6s: 

V (s) = 2V 1− e−3s
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