Cairo University
Faculty of Engineering
Elect. & Comm. Depart.

Control Exam
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(1) A system to aid and contro] the walk of a partially disabled person cold use

automatic control of the walking system. One model of the system is shown in figure

2. Design a controller G,(s) such that the settling time to a unit step reference input is
approximately 4 second.

R(S) Y(S)

Gc(S) > 1 >
+ S(S +1XS +10)

Figure 2
~Find the improvement in the steady state error due to a unit step reference input.
~Sketch the resulting time response to a unit step input.
~Comment on the effect of the controller G.(s) on the time response.

-If the system is subjected to a unit step disturbance input between the plant and the

controller, find the improvement in the steady state error due to the unjt step
disturbance input. ,
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(2) The open loop transfer function of a unity feedback control system is
K

G(s) = s(1+0.15)(140.45)

(a) Use the Bode plot to estimate the gain and phase margins of the system. Discus
the closed- loop stability

(b) Design a lag-lead compensator so that the phase margin is at least 45, and
evaluate the system band-width before and after com pensation.

(¢) The velocity constant, K, = 100 sec™!
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Soluliorn #1 Solubion #2
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