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Questionl: Explain [20 Marks]
a.. Digital controllers present significant advantages over classical analog controllers.
b. The need for reconstruction process (holding), the construction of the most common holding

device and its disadvantages.
c. The aliasing phenomenon.
Question 2: [15 Marks]
a. Solve the following difference equation:

f(k+2) - 3f(k+l) + 2 f(k) = I , f(O) = f(l) = 0

Ouestion 3: [20 Marks]
a. Study the transient response of the system shown in fig. 2, with a unit step input and T= I

sec., Find: .

1- damping ratio S
3- Peak time tp

5- Maximum overshoot Mp%
7- time constant T

b. Study the effect of sampling on the system's stability (i.e. study analog system then
comment on system stability after introducing a sampler).

2- natural undamping frequency. COn

4- settling time ts
6- steady state error
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Fig. 2

T= 0.4 sec
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