W&VEOS
Bl L2 bR AL 114 25 EraLardg 4 £28
rre) 1302 ez AEL

R BHIES R (&%
$1H %1%

EEFAR

L ASARSE 428 BAL25 5 0 £ 100 4 -

2. R AR FERRAAMERLERBESBEALELEL -
S EULERMBALREZILEEMNKEL » FRIR T4 o

1. A suspension system can be modeled as a 2™ order differential equation
§(O) + 12y(t) + 32y(t) = 32u(t), and all initial conditions are zero.
(1) Find the solution y(t) by Laplace Transform and inverse Laplace Transform. (15%)
(2) According to your solution y(t), approximately plot the system response y(t)-t diagram
for the period t=[0, 2]. (10%)

2. (1). Will the unit-step-input response of a 2™ order system with two poles at -1 and -3 be
overdamped system response or underdamped system response? Also briefly explain

your answer. (5%)
(2) Briefly write down the definitions of (a) rise time, (b) settling time for an underdamped
2" order system response under unit-step input. (10%)
(3) Roughly copy the Fig. 1 plot into your answer sheet, and mark the rise time and settling
time in your plot in answer sheet according to your definitions. (10%)
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3. Consider an open-loop system with transfer function

unity feedback control with proportional control gain K is applied to this system. Find
the range of value of K to ensure system stability under unit-step input. (25%)

4. The block diagram of a system is shown in Fig.2.

(1) Plot its root locus approximately. (10%)
(2) Approximately mark the desired closed -loop poles with damping ratio 0.866 in your

root locus (10%)
(3) Also explain why you choose those pole locations. (5%)
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