
Applied Signal Processing – 2/2/2009 9.15-12.15h    

Please put your name and student number on all of your answer sheets. The final grade for this 

exam will 
9

10.5 x the total number of points 1 .

1. Give the Fourier Transform of the following functions:

    (a)  f t =1 ∣t∣T
2  ; f t =0 elsewhere       (0.5)

    (b)  f t =t                                                      (0.5)
    (c)  f t =sin  t                                                (0.5)

2.  The transfer function of a linear system is given by

              H  z = z2
0.64

z2
−0.81         

(a) Sketch the pole-zero diagram.                            (0.5)
(b) State the reason why this system is stable.         (0.5)
(c) Determine and sketch the magnitude response of the system.   (1)
(d) What kind of filter is represented by this system (Lowpass, etc.)?    (0.5)
(e) Draw a block diagram of this system.                        (0.5)
(f) Find the first 5 terms of the impulse response.           (1)
(g) How should the transfer be modified if the magnitude response has to be 
      zero at =/3 ?  (0.5)

3. (a) Perform the circular convolution in the time domain of the sequences 
{1,1,0,1} and {1,0,0,1}.                             (0.5)
(b) Perform the same circular convolution using DFT's and IDFT's.        (1)

4. (a) For the block diagram below, introduce some appropriate internal variables, and write the 
algorithm that tells you how to compute each output sample y[n] from each input sample x[n]. (1)



(b) Give an alternative, equivalent realisation of this block diagram.     (0.5)
(c) Working in the z-domain, show that the transfer function of the block diagram above is given by 

H  z = 1−0.5 z−1

10.25z−2           (0.5)

(d) Show that the causal impulse response of this filter is given by

h [n ]=0.5ncos  n
2 −sin n

2 [n ]         (1)
















