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(1) (Total: 20 points) Laplace transform of singularity functions. For 
the signal  tx  shown: 
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(a) (5 points) Express  tx  in terms of singularity functions. 
 
 
 
 
 
 
(b) (5 points) Find the Laplace transform  sX  of  tx . 
 
 
 
 
 
 
(c) (5 points) Find the mathematical expression for   dttdx . 
 
 
 
 
 
 
(d) (5 points) Find the Laplace transform of   dttdx . 
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(2) (Total: 20 points) Transfer function and impulse response.  
 

(a) (10 points) For the op-amp circuit shown, given R1 = 5 , R2 = 
10 , and C = 1/10 F, find the transfer function 
     sVsVsH inout . (Be careful!) 
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(b) (10 points) Find the impulse response  th . 
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(3) (20 points) Electric circuits. For the electric circuit shown, use 
Laplace-domain circuit to find the complete mathematical expression 
for the voltage  tvout  for 0t . 
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(4) (20 points) Convolution integral. Given    tutetx t212   and 
     tutth 3sin20 , find the convolution integral      thtxty  . 
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(5) (20 points) Fourier series. The trigonometric Fourier series of a 
periodic sawtooth voltage waveform  tvi  is given by 
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 . If this signal is applied to the electric 

circuit shown below, calculate the first three terms of the Fourier 
series of the output voltage vout(t). 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 


