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1. Considering the following operational amplifier circuit.

110 kQ

—

4 uF

600 kQ
"1(1)

4uF 600 kQ

10% (a) Find the transfer function V,_(s)/V,(s).

5% (b) If v(t)=u(t), find the step response v, (t).
5% (c) State the nature of step response (undamped, underdamped, critically damper, or

oversamper).

5% (d) Determine whether the system is stable. Justify your answer.
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2. Considering the following system.

G3(s)

Y

C(s)‘

Y

G4(s)

G5(s)f=

15% (a) Find the equivalent transfer function C(s)/R(s) .
15% (b) Let G(s)— , G,(8) =1, G,(s) =1, G,(s) =1,

G(9) = = Gy(9) =1 G,(5) = —, Gy(9) = ——

s+6

Determine whether the closed-loop system is stable. Justify your answer.

K(s*—2s+2)

3. Given the unity feedback system with the plant G(s) = :
(s+1(s+2)

5% (a) Sketch the root locus.
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15% (b) Find the breakaway points, the jw-axis crossing, and the angles of arrival in (a).

5% (c) Find the range of gain K for stability of the closed-loop system.

100(s +1)
s?(s+10)(s+100) -

4. Given the unity feedback system with the plant G(s) =

10% (a) Sketch the Bode plot (including the magnitude response and the phase response) of

the open-loop system.
10% (b) Find the gain margin and phase margin of the open-loop system.



