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(a) FABERIHISIRSIESY (transfer function of the closed-loop system) (5 pts).
(b) it A B2 a FRVEREB L DS R R K, (Velocity Constant)=
20+ H & (Damping Ratio)=0.707 - (20 pts)
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(=) Given y” (1) +4y’(t) +3y(t) =21(t), where r(t)=1, y(0)=1 and y’(0)=0, (y” and y’
are the 2™ and the 1* derivatives of y(t) respectively).
(a) Write down the total time response y(t) (10 pts).

U

(b) And identify the forced response and natural response respectively (5 pts).
(c) Identify those components due to initial condition. (5 pts).
(d) Identify those components due to system poles. (5 pts).

(=) Given a unity feedback system where the open loop forward transfer function
is G(s)H(s)= 50 /{(s+1)> (s+10)}, determine the value of Nyquist diagram of GH(jw)
at the —180° (negative axis) crossover using Routh criterion.

(a) Finding the system characteristic equation (5 pts).

(b) Then applying Routh technique to determine the K gain such that instability

occurs and determine the magnitude at the ~1 80° crossover. (10 pts)
(c) Find the frequency at the —180° crossover. (5 pts)
(¢) Sketch the Nyquist diagram. (5 pts)

(!4) For the compensator C(s) = ——4% , Where > 1.
+

(a) Show that the phase of the compensator is given by

¢ = tan "(Tw) - tan"(ﬂ) (10 pts)

(b) Show that the frequency where the phase is maximal is given by o

I
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and that the maximum phase corresponds tosing,, = ( B+ 1) (te p

(¢) Rewrite your expression for @, and show that

L) ts
logw,,, = 2(logT+logT). ( 5Pts)




