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1.(10%)A system is described by the following differential equation:

3 2 3 2
d—f+3d3}+2d—y+6y:d—f+ df—sﬂ—@c
dt dt dt dt dt dt

Find (1)the expression for the transfer function of the system, Y(s)/X(s).

(2)zeros and poles.

2.(15%)The closed-loop transfer function of a system is

s+5

T(s)=
() 7 —st +357 =357 +25 =1

Determine how many closed-loop poles lie in the right half-plane; the left half-plane, and on the
Jj -axis.

3.(20%) Given the unity feedback system with ‘G(s)= K(s—Ds=2)
(s+1D(s+2)
R(s) + o\ E C
L 4 G(s) (s).-

Find (1) the range of K that keeps the system stable
(2) the value of K that-makes the system oscillate

4.(15%)For the open-loop pole-zero plot shown in Fig., sketch the root locus and find the

breakaway point. jo

s-plane

R 4




5.(20%)
. R(s} +, Kis+1) C(s)
(1) Please find the closed-loop transfer function. (6%) = 2615 -
(2) What is the system type? (7%) |
(3) Ifthe system is stable, find K=? (7%) s+ 4)
{s+ 3) =

s(s+3)

6.(20%) Sketch the Bode plot for G(s) =
(s+1)



