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1. (10%) Consider the following differential equation:

d°y() , d®y(@) , dy(t)
dt? dt? - dt

+2y(t) =u(t)
. i : dx(t)
Find the state equation expressed by a vector-matrix form a9t = Ax(t) + Bu(t)

2
under the assumption of xq(t) = y(t), X(t) = % and x3(t) = Li0] dyz(t) :
t

2. (16%) Find the inverse Laplace transform f(t) of the following functions:

2
_ 6s° + 26s + 26  (0)F(s) = 100(s + 2;3) .
(s+1)(s+2)(s+3) s(s +5)

@ F(s)

3. (14%) Consider the block diagram of a multi-variable control system shown in Fig.
1:

R
() o) MON
H(s) |«
© Fig.1
1t L o
Find the closed-loop transfer matrix under g(s)=|s+1 15 and H(s){O J.
s+2

4. (20%) For the feedback system of Fig.1 with G(s)=K w H(s) =1.
(s+2)(s+4)

(a) Sketch the root locus for K >0.
(b) Find the breakaway and break-in points.
(c) Find the frequency and gain at imaginary-axis crossing.

(d) Determine the range of K to ensure stability.

(BY1F1 H 2F1)



5. (20%) For the feedback system of Fig.1, with H(s) =1 and

1

@ 6(s)= s®+5*+25°+2s2+ 25"
3

(b) G(s)=

s®+3s% +2s° +65%+5

Find the number of poles for the closed-loop system in the right half plane, the left
plane, and on the jw-axis with (a) and (b), respectively.

(s+6)

6. (20%) For the feedback system of Fig. 1 with G(s)=K ————~——,
S(s+2)(s+4)

H(s)=1.

(a) Sketch the root locus for K >0.

(b) In order to obtain the finite steady state error, which signal should be used?
(step, ramp, and parabola)

(c) Find the value of K to achieve that the steady state error equal to 0.3 for unit
test signal.

(8Y2F1 H 2F1)



