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8.45) 𝑀𝑀% =  100𝑒𝑒
− 𝜋𝜋𝜋𝜋

�1−𝜁𝜁2
=  20.8% 

𝑡𝑡𝑝𝑝 = 𝜋𝜋
𝜔𝜔𝑛𝑛�1−𝜁𝜁2  = 0.524 

9.29) 
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9.40) 𝑋𝑋(𝑠𝑠)
𝐹𝐹(𝑠𝑠) = 1

𝑠𝑠(359𝑠𝑠 + 718)

9.38) 𝑘𝑘 =  36100 N
m

,   𝑐𝑐 = 380 𝑁𝑁·𝑠𝑠
𝑚𝑚

 

9.39) 𝑋𝑋1(𝑠𝑠)
𝑌𝑌(𝑠𝑠) = 4096

𝑠𝑠4 + 192𝑠𝑠2 + 4096

9.40) 𝑋𝑋1(𝑠𝑠)
𝑌𝑌(𝑠𝑠) = 𝑠𝑠 + 0.2

𝑠𝑠3+0.3𝑠𝑠2+1.01𝑠𝑠+ 0.2

1) Answers will vary

2)

3)

10.20) 𝜔𝜔(𝑡𝑡) = 4
5
𝑡𝑡 − 8

75
+ 8

75
𝑒𝑒−1

2
5𝑡𝑡

10.22) 1) 

𝐾𝐾𝐼𝐼 = 0.0005; 𝜏𝜏 = 200

𝐾𝐾𝑝𝑝 = 36,𝐾𝐾𝐼𝐼 = 200

2) 𝐾𝐾𝑃𝑃 = 36,𝐾𝐾𝐼𝐼 = 100

3) 𝐾𝐾𝑃𝑃 = 216,𝐾𝐾𝐼𝐼 = 1000

10.23) 
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10.24) 
𝑠𝑠
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𝐴𝐴𝑐𝑐𝑐𝑐𝑟𝑟𝑦𝑦 𝑡𝑡ℎ𝑒𝑒 𝑡𝑡𝑠𝑠𝑠𝑠𝑐𝑐𝑟𝑟 𝑣𝑣𝑐𝑐𝑟𝑟𝑓𝑓𝑒𝑒 𝑡𝑡ℎ𝑒𝑒𝑐𝑐𝑡𝑡𝑒𝑒𝑐𝑐 𝑓𝑓𝑠𝑠𝑠𝑠𝑠𝑠𝑛𝑛 Ω𝑟𝑟(𝑠𝑠) = 𝑇𝑇𝑑𝑑(𝑠𝑠) = 1
2  .

𝑒𝑒𝑠𝑠𝑠𝑠 =
4
𝐾𝐾𝐼𝐼

𝐹𝐹𝑐𝑐𝑡𝑡 𝜁𝜁 = 0.707,𝐾𝐾𝐼𝐼 = 200, 𝑒𝑒𝑠𝑠𝑠𝑠 =
4

200

• 𝐹𝐹𝑐𝑐𝑡𝑡 𝜁𝜁 = 1,𝐾𝐾𝐼𝐼 = 100, 𝑒𝑒𝑠𝑠𝑠𝑠 =
4

100

• 𝐹𝐹𝑐𝑐𝑡𝑡 𝜁𝜁 = 1.74,𝐾𝐾𝐼𝐼 = 1000, 𝑒𝑒𝑠𝑠𝑠𝑠 =
4

1000

𝐹𝐹𝑐𝑐𝑡𝑡 𝑡𝑡ℎ𝑒𝑒 𝑐𝑐𝑠𝑠𝑠𝑠𝑡𝑡𝑓𝑓𝑡𝑡𝑏𝑏𝑐𝑐𝑠𝑠𝑐𝑐𝑒𝑒 𝑒𝑒𝑡𝑡𝑡𝑡𝑐𝑐𝑡𝑡, 𝑒𝑒𝑠𝑠𝑠𝑠  =
1
𝐾𝐾𝐼𝐼

• 𝐹𝐹𝑐𝑐𝑡𝑡 𝜁𝜁 = 0.707,𝐾𝐾𝐼𝐼 = 200, 𝑒𝑒𝑠𝑠𝑠𝑠 =
1

200

• 𝐹𝐹𝑐𝑐𝑡𝑡 𝜁𝜁 = 1,𝐾𝐾𝐼𝐼 = 100, 𝑒𝑒𝑠𝑠𝑠𝑠 =
1

100

• 𝐹𝐹𝑐𝑐𝑡𝑡 𝜁𝜁 = 1.74,𝐾𝐾𝐼𝐼 = 1000, 𝑒𝑒𝑠𝑠𝑠𝑠 =
1

1000

10.25) 1) 𝐾𝐾𝑃𝑃 = 48; 𝐾𝐾𝐼𝐼 = 150 

2) 𝐾𝐾𝑃𝑃 = 58; 𝐾𝐾𝐼𝐼 = 400

3) 𝐾𝐾𝑃𝑃 = 118; 𝐾𝐾𝐼𝐼 = 1000




