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Convolutions : 
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Continuous-time Fourier Series: 
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Discrete-time Fourier Series: 
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Other: 
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Question 1:          /20 
(a) A continuous-time system is defined by the input-output relationship 

)()cos()( txtty ω=  
State and justify whether the system is (i) linear or non-linear; (ii) time-invariant or time-
variant; (iii) memoryless or with memory; (iv) causal or non-causal; (v) stable or 
unstable; (vi) invertible or non-invertible. 
 
(b) A discrete-time system is defined by the input-output relationship 

)1][(])[(][ −−= nxunxuny  
Where )(⋅u  is the unit-step function. State and justify whether the system is (i) linear or 
non-linear; (ii) time-invariant or time-variant; (iii) memoryless or with memory; (iv) 
causal or non-causal; (v) stable or unstable; (vi) invertible or non-invertible. 
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Question 2:           /20  

Let ][
4

2sin][ nunnx ⎟
⎠
⎞

⎜
⎝
⎛=
π .  

(a) Carefully sketch the following signals for 1010 ≤≤− n : 
(i) ][nx  
(ii) ]3[ +−nx  
(iii) { }][Ev nx  
(iv) { }][Od nx  
(b) For each of the signals in (i)-(iv), state if it is periodic or non-periodic. If it is 
periodic, give the fundamental period. 
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Question 3:          /20 
Find the overall impulse response of two LTI systems connected in cascade. The impulse 
responses of the two subsystems are )2()()( 3

1 −δ+= − ttueth t  and 
)5()3()(2 −−−= tututh . 
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Solution: 
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Question 4:           /20 
Consider a causal LTI system whose input [ ]nx  and output [ ]ny  are related by the 

difference equation [ ] [ ] [ ]nxnyny =−− 1
3
1  

(1) Find the impulse response of the system. 
(2) Determine [ ]ny  using convolution if [ ] [ ] [ ]8−−= nununx . 
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Question 5:          /20 
(1) Calculate the Fourier series coefficients of the following continuous-time signal: 
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(2) A discrete-time periodic signal [ ]nx  is real valued and has a fundamental period 
5=N . The nonzero Fourier series coefficients for [ ]nx  are 
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