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1- Tick right () or false (x) as appropriate      (16 marks) 

a) The z transform of x(k)  = (a)−2−k, k 0  is X(z) =
z

a(az+1)
               ( / )     (4 marks) 

 

 

 

b) 𝒵−1 |
z2

z2−1
| =

1

2
[𝑢(𝑘)  + (−1)𝑘] ; 𝑤ℎ𝑒𝑟𝑒 𝑢(𝑘) 𝑖𝑠 𝑡ℎ𝑒 𝑢𝑛𝑖𝑡 𝑠𝑡𝑒𝑝        ( / )     (4 marks) 

 

 

 

 

The initial and final values of X(z) is 0 where : 

𝑋(𝑧) =
0.5𝑧2−𝑧

(1−𝑧−1)(3𝑧2−4𝑧+1)
                                                                  (X)   (4 marks) 

 

 

 

 

 

 

 

c) If  𝑥(𝑘) =  {
𝑒𝑘,    𝑘 = 0,1
1,          𝑘 = 3
0 , 𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒

      Then 𝒵|𝑥(𝑡)| =
𝑧3+𝑒+𝑧

𝑒𝑧3
                      ( X )   (4 marks) 
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2- For the discrete  data system shown below:                   (24 marks) 

 

➢ Continues time and pulse transfer functions.                                                  (8 marks) 

➢ The system output when it is subjected to a Kronecker delta input                (8 marks) 

➢ Use the initial and final value theorems to find c(0) and c() when it is subjected to a Kronecker 

delta input (kT)                                                                                            (8 marks) 

Where 𝐺1(𝑠) =
1

𝑠+1
  , 𝐺2(𝑠) =

1

𝑠
   ,    𝐻1(𝑠) = 4 (𝑠𝑡𝑎𝑡𝑖𝑐 𝑔𝑎𝑖𝑛)  ,    𝐻2(𝑠) =

𝑠

𝑠+1
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The z transform is given as:  

 

 

 

Initial value:             x(0) = lim
z→

X(z) 

 

 

Final value theorem:                    𝑥() = lim
𝑧→1

[(1 − 𝑧−1)𝑋(𝑧)] 
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