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1-a- define the controllability and observability
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[25 marks]
-b- investigate the observability condition for linear time-invariant system

-c-for the system shown

[al=[ GG+l
y=11 0[]

Determine the conditions on a, b, ¢, and d. So that the system is completely
controllable and observable.

y(s) s+a
-d- for the system T(s) = u(s)  (s+17)(s+75)

Determine the value of a, so that the system is either controllable or observable
-e- for the system shown

[ 1 0 ' -
xk+D=]_ge o5 *¥® y(k) =[5 1] x(k)
Test the Controllability and Observability.
2-a- explain the main tasks in any SCADA system.

[20 marks]
-b- Find three different state space representations for the system described by

1
T(s) = :
&)= S 102+ 275 + 18
3- a- list the key features of SCADA software. [25 marks]
-b- A system is described by
X1 -2 -2 O0][X1] [1L O
. U4+ ()1 B
[xz] = [ 0 0 1 ] X2+ 10 1] [ulgth K
X3 0 -3 —4llx] [1 1177

y@®) =[4 1]x@®

-i- Find t“lige,change of variables x=M¢q which uncouples this system
- 10 .

4i-If x(0)=|5 | ,andif u(t) = [ 1] , Find x()

5 2 .
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4-a- explain the different types of interfaces within the microcontroller.  [20 marks]

-b- A system is described by the coupled input-output equations
Yi+2(Y1 +Y2) =U;
Y.Z + 4Y2 + 3Y2 = Uz

Find y(© = 21D 110 =1, 72(0) =2, %2(0) = Grid ;) = 5.

5-a- For the discrete transfer function: [20 marks]
&

0.013667z% + 0.00167z — 0.0050

T(2) =
(%) = 51708522+ 094252 — 0.1653

Find the state equations in four solutions.

-b- Draw a simulation diagram and express the following nonlinear, time-varying
system is state space form:

y(k +3) + y(k + 2)y(k + 1) + a sin(wk)y? (k) = u(k) — 3u(k + 1)

With all best wishes

Or. Sabry F. Saraya
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