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Problem 1:
[image: ]
Problem 2:
[image: ]
Problem 3:
[image: ]
Problem 4:
[image: ]


Problem 5:
[image: ]
Problem 6:
[image: ]
[image: ]
Problem 7:
[image: ]
Problem 8:
[image: ]


[image: ]
Problem 9:
[image: ]
Problem 10:
[image: ]



Problem 11: 
[image: ]
[image: ]
Problem 12: 
[image: ]

[image: ]
[image: ]
Problem 13:
[image: ]
Problem 14:
[image: ]
[image: ]









Problem 15:
[bookmark: _GoBack][image: ]
image7.png
1+Kp

b. For 50u(t), () = =37.5; For 50tu(t), €(o0) = o0; For 50t2u(t), €(0) = o0

c. Type 0
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Collapsing the mner loop and multiplying by 1000/s yields the equivalent forward-path transfer
function as,
10°(s +2)

G () = ——m———————
) s(s” +10055s +2000)

Hence, the system 1s Type 1.
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a. e(0)= lj{ﬁ =0.01; where K, = K

v

=10.Thus, K = 685.71.
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b.K, = 10.

¢. The minimum error will occur for the maximum gain before instability. Using the Routh-Hurwitz

K(s+7) _
s*+255° +1965% +(480+ K ) s+ 7K

Criterion along with 7'(s) =
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Thus, for stability and minimum error K = 1255.2. Thus, Kv = 7K =18.3 and
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e()=

1/10 =1/10 ~0.0055.
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System Type = 1. T(s) = 76O m . From G(s), Ky = =110. For 12% overshoot. £ =

T a

0.56. Therefore, 2ep =a . and (uuz =K. Hence,a=1.12 \ﬁ( .

Also, a= ——. Solving simultaneously,

110

K=152x10% anda=138x 102.
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The equivalent forward transfer function is, G(s) = m .

G(s) 10K 10K
15 G(s) 2 (10K D)st10K] From the problem statement, Ky = T+ 10K; 10.

Also, T(s) =

Also, 2oy = 10Kg+1 =2(0.51/10K] =+/10K] . Solving for K] and K¢ simultaneously, Kj = 10 and

Kf=09.
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System 1:

Forming a unity-feedback path, the equivalent unity feedback system has a forward transtfer function of
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System 2:

Forming a unity-feedback path, the equivalent unity feedback system has a forward transtfer function of
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a. Produce a unity-feedback system:
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b. Since Type 0, appropriate sttic emor constant is Kp.

Check stabilty: Using original block disgram.
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Therefore, system is stable for 0 <K and steady-state error calculations are valid.
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a. E(s) =R(s) - C(s). But, C(s) = [R(s) - C(s)H(s)]G1(s)G2(s) + D(s). Solving for C(s),

R(5)G1(s)Ga(s) D(s)
1+ G1(3)G2®HG) | 1+G1(5)G2(H()

C(s) =

Substituting into E(s),
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B = [1 T+ Gl(s)Gz(s)H(s)} RO-TF 606086 PO
1
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€. Zero error if G|(s) and/or G2(s) is Type 1. Also. H(s) is Type 0 with unity dc gain.
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First find the forward transfer function of an equivalent unity feedback system.
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From Eq. (7.70).
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For step, e (30) = 0. For 37tu(t) . R(s) == Thus, e (20) = 6.075x107. For parabolic input,
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e(o0) = 0.
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System is type 0. Kp = 1.488.
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70
=—=14 ; For 70tu(t), €ss = o0, since the system is Type 0.
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K, = liIIOISZG(S) = % =10,000. Therefore, K = 7291.667.
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Therefore, Kj = 1/3: Ky = 0: and K, = 0.




