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Convolutions : 
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Continuous-time Fourie r Series: 
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Discrete-time Fourier Series: 
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Question 1 :          /5 
 
Determine if the following systems are: causal or non-causal, stable or instable, time 
invariant or time variant, and linear or nonlinear. Justify your answers. 
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(b)  [ ] [ ])42log( −= nxny  
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Question 2 :          /8 
 
A causal LTI system is described by the following differential equation: 
 

 )()(2
)(

4 txty
dt

xdy
=−  

 
(a) Calculate the impulse response )(th  of the system by solving the differential 

equation. (Do not use the transforms for this question, such as Fourier transform or 
Laplace transform). 

(b) Based on )(th , determine if the system is stable or not. 

(c) If the input is )4()5()( 5 −++= − tuettx tδ , calculate the output )(ty  using 
convolution )(*)()( thtxty = . (Note: if you cannot find )(th  in (a), then you may use 

)()( tueth t=  to calculate the convolution). 
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Question 3 :          /6 
 
(a) Calculate the Fourier Series coefficients of the following discrete-time signal. 
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(b) Calculate the continuous-time signal )(tx  with fundamental period 2=T . Find the 
expression which is pure real (i.e. simplified). The Fourier series coefficients ka  are: 
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Question 4 :            /6 
 
Calculate the convolution sum [ ] [ ] [ ]nhnxny *=  with [ ] ( ) [ ]nunx n −−= 4   and  

[ ] [ ]52 +−= nunh n . 
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