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1. Please state the following terminologies. (16%)
(1) Asymptotic stability; (4%)
(2) Gain margin; (4%)
(3) Impulse response; (4%)

(4) Linear time-invariant system.  (4%)

2. Determine the transfer function of the system in Figure P2 from u toy,

P. P P. P,|u
where PE{ - 12} and {y}:{ - 12}{ } for
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(1) u, v, y, and z are scalar signals (SISO system); (6%)
(2) u, v, y, and z are vector signals (MIMO system). (8%)
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Figure P2.

Hint: Transfer function can be intermsof B,, B,, P,, P,,and K.

3. Solve the following differential equation

y+3y+2y=5u(t),

where u(t) is the unit-step input function, and the initial conditions are y(0)=2 and y(0)=-1.
(20%)

Hint: Laplace transform.

4. Determine the range of K if the system is stable with the characteristic equation

s*+3s° +12s% + (K —16)s + K =0. (15%)
Hint: Routh-Hurwitz criterion.
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5. Consider a spring-mass-damper system as shown in Figure P5.
(1) Find the dynamic equation of this system; (10%)
(2) Find the transfer function of this system where the input is F(t) and the output is x(t). (10%)
(M denotes the mass, B denotes the viscous friction coefficient, K denotes the spring constant, x(t)
denotes the displacement of the mass, and F(t) denotes the applied force on the mass. The positive
directions of x(t) and F(t) are also assigned as in Figure P5, respectively.)
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Figure P5.

6. Obtain the transfer function of the system from u to y with the dynamic equation as follows. (15%)
] [-1 1 o7x] [0
X, [=| 0 -1 1|/ X |+/0]u
X 0 0 -2{x 1
X
y=[1 0 0] |x, |
X3

Hint: Transfer function is equal to C(sl — A)™"B+ D with dynamic equation:

X=Ax+Bu
y =Cx+ Du.




