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1.  a)  Consider a discrete-time signal x[n], fed as input into a system. The system produces the discrete-time 

output y[n] such that           
 

      𝑦[𝑛] = {
𝑥[𝑛],    𝑛 𝑒𝑣𝑒𝑛
0,           𝑛 𝑜𝑑𝑑

 

 
  (i) Is the system described above memoryless? Explain.      (1 PT) 

 (ii) Is the system described above causal? Explain.      (1 PT) 

    (iii) Is the system described above linear? Explain.      (2 PT) 

 (iv) ) Is the system described above time-invariant? Explain.     (2 PT) 

 

Solution 
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b) Write the signal in the following Fig. in terms of unit step and unit ramp basic function   (3 PT) 

       

x(t)= r(t-1)+ 0.5u(t-1.5) - 2r(t-2) – 0.5u(t-2.5) + 

r(t-3) 

 

 

 

 

 

c) Given,  

in terms of X ()? (4 PT) What is the Fourier transform of                                         
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2) Consider, the continuous LTI system H shown below;      
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a) Find the transfer function H(s) of overall system               (4 PT) 

b) Is H(s) system stable                            (2 PT) 

c) Find the system output y(t) when the input x(t) is given by 𝒙(𝒕) = 𝜹′(𝒕) − 𝟐𝜹(𝒕)      (3 PT) 
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3.  a) Find the exponential Fourier-series representation of the signal shown in Figure below,          (6 PT) 
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b) In the following system, two continuous-time functions x1(t) and x2(t)   are MULTIPLIED and the 

product w(t) is sampled with sampling period T.        (3PT) 

 

 

 

 

 

 

If the spectrums of x1(t) and x2(t)   are given as follows, sketch the continuous time spectrum W(w) of w(t). 

  

                                                                         
 

 

 

 

 

C) Continue from part b, determine the maximum sampling period T such that w(t) is recoverable from 

w[n].               (3 PT) 
 

Since the bandwidth is 25 rad/s, the Nyquest frequency is s ≥ 2B,       s= 50 rad/sec 

 The sampling period is 2π/50=0.126 second 
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4.  Consider a discrete-time system    𝒚[𝒏] + 𝒚[𝒏 − 𝟏] − 𝟐 𝒚[𝒏 − 𝟐] = 𝟐𝒙[𝒏] − 𝒙[𝒏 − 𝟏] 
                                                                                         
Find an input x[n] with    x[n] =0 for n < 0 that gives the output response   y[n] =2(u[n]-u [n-3]), with 

initial condition y (-2) =2, y (-1) =0             (8 PT) 
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5.  Consider the LTI system;       𝒚̈ (𝒕) + 𝟓 𝒚̇(𝒕) + 𝟔𝒚(𝒕) = 𝟐𝒙̇(𝒕) + 𝟐𝒙(𝒕) 

𝒚(𝟎) = 𝟏, 𝒚̇(𝟎) = 𝟐    𝒂𝒏𝒅 𝒇𝒐𝒓 𝒕 > 𝟎, 𝒙(𝒕) = 𝒆−𝒕𝒖(𝒕) 

Determine the zero-input and zero state response of above system.          (8 PT) 

 

 


