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       DO ALL FIVE PROBLEMS

Problem 1

(a) For the x[n] shown below find the signals Fourier Transforms and make a plot of its spectrum
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(b) Observe the input and output sequences plotted below and state the type of sampling that was used in each case. Also clearly specify what the up or down sampling factor is.
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(a)    (b)





                Fig.1 

(c) Write MATLAB functions for implementing the rate changes based on the factors you have decided in Fig.1 (a) and (b) 

Problem 2

Consider the signal   x(t) = 4cos(2()5t   +    8 sin(2()3t   sampled at 6 and 14 Hz. 

(a) Find an expression for the spectrum of x(t) 

(b) Find an expression for the spectrum of the sampled version of x(t) 

(c) For parts (a) and (b) make a plot of the spectrums 

Assuming that the brick-wall low-pass filter has amplitude response T and bandwidth of 0.5fs 

(d) Plot the output from the reconstruction filter for fs=  6 Hz 

(e) Plot the output from the reconstruction filter for fs = 14 Hz.

Problem 3

Consider the system shown below in Fig.2;





Fig. 2 

Where z-1 denotes a one-sample delay

(a) Find expressions for r[n] and s[n] in terms of x[n]

(b) Based on your answer to part (a), find an expression for y[n] in terms of x[n] 

(c) Find expressions for the DTFTs R(w) and S(w) in terms of the DTFT X(w) 

(d) Based on your answer to part (c), find an expression for the DTFT Y(w) in terms of the DTFT X(w)

Problem 4

Assuming that the DTFT of a sequence x[n] is a real function with an asymmetric frequency response as indicated below in Fig. 3 :







Fig. 3

(a) Make a plot of Xu(ejw) , the transform of the up-sampled sequence,  given that the input signal is passed through a factor-4 up-sampler.

(b) If the input signal is instead passed through a factor-2 down-sampler sketch the output spectrum.

Recall: 
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Problem 5

Find the Z-transforms of the following sequences, sketch their zero-pole plots and mark their ROCs:

(i) x[n] = (0.2)n u[n-5] 

(ii) x[n] =(-0.2)n u[ -n -1]
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