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BIRZEIT UNIVERSITY 
Faculty of Engineering and Technology 

Electrical and computer engineering 

Digital Signal Processing- Fall2014 

_N_am_e_: ------L~-· _ =-evr. Midterm Ex~:. 
Question 1: [10 marks] ··~ 
a) For what values of OJ is the signal x(n) = Acos(wn) periodic with period of 6? [4pts] 
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Section: 10-11, 12-1 

b) A causal discrete linear}ime invariant system has the following input, x(n), and output, y(n) ,: 

x(n) = (_!_)"u(n)-_!_(_!_)"-1u(n-l) 
2 4 2 

y(n) = (~)"u(n) 
3 

Where u(n) is the unit step sequence. Determine the system function ~(z) and its Region of Convergence (ROC) . 

Comment on the stability of this system. [6pts] 
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Question 2: [10 marks] 

a) Show that the z-transform of sequence x(n- n0 ) is z-"• X(Z)? [2pts] 
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i) Is this system stable? Why? [lpt] 

0
_ 

( 
() I J V\ ' \ C\\L_{~ . 

)4.s I 54<=\Jo(.e ~U2.~ RoC I ~t)o~J \'YlC L{O((J L/\- t 

Is it an FIR or IIR system? Why? [lpt] 



Question 3: [10 marks] 

a) Consider a first-order FIR digital filter, which is described by the following difference equation: 

y(n) = x(n)·- ax(n -1), a :;t: 0 

b) Consider the following digital filter 
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i) Determine the impulse response, h(n), of this system and plot it for n=0,1,2 and 37 [3pts] _, -J 
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- Transposed Direct Form 11 [2pts] 



Question 4: [Bonus] 

Given the following system function: 

H(z)= ' 3-22-
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Write MATLAB statements to: 
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(a) Display the magnitude response and the phase response of this system. 

(b) Plot zero-pole diagram of the system. 

(c) Evaluate impulse response, h[n], of the system. 

(d) Find the output sequence if the following input is applied to the system x[n] = {2, 1, 0, 3, 2, 1}, for n=O to 5. 


