a. Pole: -2: c(t) = A + Be 2! ; first-order response.

b. Poles: -3. -6: c(t) = A + Be3! + Ce 0t overdamped response.

¢. Poles: -10. -20: Zero: -7: ¢(t) = A + Be 10t + Ce 20t gverdamped response.

d. Poles: (-S—jSﬁ ). (-3-j3\fﬁ )1e(t)=A+Be 3t cos (Sxfﬁ t + ¢): underdamped.
e. Poles: j3. -j3: Zero: -2: ¢(t) = A + B cos (3t + ¢): undamped.

f. Poles: -10. -10: Zero: -5: ¢(t) = A + Be 10t + Cte 10t critically damped.
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where ¢ = tan™!
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A. o2 = 16 1/s, 2&0py = 3. Therefore £ =0.375, oy =4. Tg = =2.667s: Tp=—"7FT7— =
“C)ll o ||1 :"

0.8472'5: %08 = 5T / N1-C" x 100 = 28.06 %: 00Ty = (1765 - 04172+ 1.039¢ + 1) = 1.4238:

therefore. T, = 0.356 s.
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b. oy~ =0.04 1/s. 2Emy = 0.02. Therefore £ = 0.05. o = 0.2. Ty Zon 400s: Tp Unm

15.73 5: %0S = ST / N 1-C7 5 100 = 85.45 %: 0, T, = (1,765 - 0.41722+ 1.039C + 1): therefore.

T,=5265.
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c.op”=1.05x 107 1/, 2o, =1.6x 10%. Therefore £=0247. o, =3240. Tg = o =0.005s: Tp=

=Y

=0.001 5: %08 = e /N 1-87 100 = 44.92 %: 00, T, = (17623 - 0.4172+ 1.039¢ +
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1): therefore, T; = 3.88x10% s.
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a. L= ——— =0.56. oy =7 = 35.71. Therefore, poles = -Loy, + joy \J1-¢2
5 ) %08 '-.'TS
=-20=+j29.59.
%08
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b. = = =0.517. op=—""F7— =0.734.

Tp\ 1-¢2

Therefore, poles = -Zomy, =+ joy\ 1-62 =-0.3794 = j0.6283.

4 o
c. Loy :T_s =0.571. og\/ 1-C- :T_p = 1.5708 Therefore. poles =-0.571 +j1.5708.

1.
a. Combine th_f mmer feedback and the parallel pair.
R{s :' > > L BOs Cis)
2 h a2 — - 1 -
_ S s+ 25+100
Multiply the blocks in the forward path and apply the feedback formula to get.
50(s—2)
T(s)= — >
ST+ 25 +150s-50
2.
Push Gy(s) to the left past the pickoff point.
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Thus, T(S)—[_—l][G, +—
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+ C(s)
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A=1+[G2G3Gy + G3Gy + Gy +2] +[G3Gy + Gy4]: T1 = G1G2G3Gy: A1 = 1. Therefore,
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T(s)=




