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1. Given the open-loop transfer function G(s), please determine its closed-loop transfer function with

your calculation procedure. (10%)

R(s) E($) C(s)
—»@—» (its) e

2. Please find the poles, natural frequency, damping ratio of the following transfer functions and

report the kind of response expected (unnecessary to plot it). (20%)
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s24+3s5+6 s2+4+4s+12 s24+10s + 4 s2 4+ 10s + 25
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3. In the following figure, a load is driven with a motor whose torque-speed characteristic is shown
in the following figure. Determine the transfer function, G(s) = 0(s)/Ea(s). (20%)
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4. The following system G(s) is assumed to have unity feedback. Please find the system type and
steady-state errors with unit-step input, unit-ramp input, and unit-parabolic input. (15%)
3(s+4)(s+8)

s2(s+3)(s+5)(s+7)

G(s) =

5. For the unity-feedback system, find the value of K to yield a K, of 500. (15%)
K(s+7)(s+2)(s+5)(s+4)
s2(s+6)(s+8)(s+3)

G(s) =

6. Find the transfer function, G(s) = X2(s)/F(s), for the system shown in the following figure. (20%)
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