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Problem 1: (Laplace Transform) 
Determine the Laplace transform of the following signal, )(tx , with five periods (only two periods are 
shown in the graph). 
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Problem 2: (z Transform) 
A linear time-invariant discrete-time system has transfer function 
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The output response resulting from the input )()( kukx =  and initial conditions ][ 1−y  and ][ 2−y  is 

 [ ] )().().()( kuky kk 450350 +−−= . 
Determine the initial conditions ][ 1−y  and ][ 2−y , and the part of the output response due to the initial 
conditions. 
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Problem 3: (Time Response) 
Consider the mechanical system shown below, where 11 =k N/m, 22 =k N/m, 501 .=b N-s/m, 
and 12 =b N-s/m. Obtain the response )(txo  when )(tx i  is a unit-step displacement input. 
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Problem 4: (Frequency Response) 
Consider the electrical circuits shown beloew. Assume that the input is sinusoidal, 
e t E ti i( ) sin= ω , what is the steady state output voltage )(teo  ? 
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Problem 5: (Block Diagram Reduction) 

Find the closed-loop transfer function of the system shown below, 
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