X5(9)
F(s)

the Laplace transform of x,(t) and f(t), respectively, asshownin Figl

1. Find the transfer function of the following system, G(s)=-—2" where X,(s) and F(s) are

(20 points)
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2. Find the transfer function G(s) = C(s)/R(s) of the following system. (15 points)
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3. Given an unity feedback system with G(s) = K(s+1) (20 points)
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Please do the following:
(1) Sketch theroot locus
(2) Find the intersection of asymptotes
(3) Find the vaue of gain that will make the system marginally stable.
(4) Find the value of gain for which the closed-loop transfer function will have a pole on the real
axisat -0.5.



4. Determine the conditions on b,,b,,c, and c, so that the following system is completely

controllable and observable. (15 points)

% - AX(t)+Bu(t) y=CX()
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5. Given the dynamic equations of atime-invariant system:
(15 points)

% = AX(t)+Bu(t) y=Cx(t)

where
X, (t)
cC=f 1 0] x(t){xz(t)]

0 1 0 0
A=[0 0 1| B=|0
1 X3(t)
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Find the matrices A and B, so that the state equations are written as

didit) — AX() + Bu(t)

wherex’ :[xl(t) y(t) %}

6. The specifications on a second order system with the closed-loop transfer function
2
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are that the maximum overshoot must not exceed 10 percent, and the rising time must be

T(s) =

less than 0.1 sec. Find the corresponding limiting values of resonant peak M, and

bandwidth B, analytically. (15 points)



