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Signals Analysis  –  Homework 05  
(Systems & Laplace Transforms)  

 

1) – Calculate the output signal y(t) of 2 continuous linear time invariant (LTI) systems 
connected in cascade, with input signal x(t) and the responses to the unit impulse h1(t) 
and h2(t).  
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2) – Find the response to the impulse h(t) of a continuous linear time invariant (LTI) 
system which the response to the unit step u1(t) is r(t).  
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3) – The systems S1 and S2 below are LTI (linear time invariant) system. Correct / say 

what is wrong in the expression of y(t), the output signal (i.e., response of the 
system).  

  
  
  
  
  
  

4) – Using the theorems IVT and FVT calculate x(0+) and x(∞) for each one of the 
signals x(t) which Laplace transform X(s) are given below:  
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5) – Using the properties of the Laplace transforms show that: 
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e) Se atx(t) sin t , t 0−= ⋅ ω ≥e , then   
 
 
 
 
 
 
 

f) Se 0t,tcos)t(x at ≥ω⋅= −e , then  

 
 
 
 
 
 

 
 
6) – Find the inverse Laplace transforms { })s(X)t(x 1−= L  for the signals which 

Laplace transforms X(s) are given below:  
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7) – Find the solutions of the ordinary differential equations below:  

x(t) y(t)  
 

input  output  

 a) )t(x)t(y2y =+′′ , zero initial conditions, that is, y(0) = 0 e 0)0(y =′ , input 
x(t) = unit step.  

 b) 0)t(y6y3y =+′+′′  (EDO homogeneous), initial conditions y(0)  = 0 and  

3)0(y =′ .  
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y(0) = 0, 0)0(y =′  e 0)0(y =′′ , input x(t) = unit step.  
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