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1. Find the transfer function, G(s)=X;(sVF(s), for the translational mechanical system shown in Figure |, where
Mi=1 kg, My=2 kg, K,=2 N/m, K2=3 N/m, D=2 N-s/m. (20%)
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2. Give the unity feedback system of Figure 2 with G(s) = DI IES @
(1) Use the Routh-Hurwitz criterion to determine the rang of K that keeps the

system stable.(8%)

Figure 2
2) Use the Routh-Hurwitz criterion to find the value of K that will cause the system to be marginally
stable.(7%)

(3) Sketch the root locus for this system, where K is from 0 to +w, (10%)
3. For the system shown in Figure 3.

(1) Find the position constant (K,), velocity constant (K,), and acceleration constant (K,). (9%)

(2) Find the steady-state errors for inputs of 6 u(t), 6 tu(t), and 6 tu(t). The function u(t) is the unit step. (6%)
(3) State the system type. (5%)
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Figure 3.
4, For the feedback control system shown in Figure 4.

(1) Design the values K, and K; to yield a damping ratio of 0.6 and & natural frequency of 8 rad/s.
(2) Find the peak time and the settling time for the conditions and a unit step input, (20%)
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Figure 4.
5. Given the closed-loop system of Figure 5 with the forward-path transfer Ris) +

and phase plots. (15%)
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