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5.2        

𝑋𝑋(𝑠𝑠)
𝐹𝐹(𝑠𝑠) =

10
𝑠𝑠 + 13

 

 
5.3        

𝑋𝑋(𝑠𝑠)
𝐹𝐹(𝑠𝑠) =

4
𝑠𝑠2 + 8𝑠𝑠 + 24

 

 
 
 
2.45a     

𝑋𝑋(𝑠𝑠)
𝐹𝐹(𝑠𝑠) =

15
10𝑠𝑠 + 14

 

 
 
2.45d     

𝑋𝑋(𝑠𝑠)
𝐹𝐹(𝑠𝑠) =

15
2𝑠𝑠2 + 28𝑠𝑠 + 98

 

 
 
2.46    
 

𝑋𝑋(𝑠𝑠)
𝐹𝐹(𝑠𝑠) =

1
4𝑠𝑠2 + 20𝑠𝑠 + 17

 

 
𝑌𝑌(𝑠𝑠)
𝐹𝐹(𝑠𝑠) =

4𝑠𝑠
4𝑠𝑠2 + 20𝑠𝑠 + 17

 

 
 
2.47  

𝑋𝑋[𝑠𝑠]
𝐹𝐹[𝑠𝑠] =

7
𝑠𝑠2 + 11𝑠𝑠 + 45

 

 
𝑌𝑌[𝑠𝑠]
𝐹𝐹[𝑠𝑠] =

𝑠𝑠 + 3
𝑠𝑠2 + 11𝑠𝑠 + 45

  

 
 

4.13  𝑚𝑚𝑥̈𝑥 + 𝑘𝑘 �𝑅𝑅1
𝑅𝑅2
�
2
𝑥𝑥 = 0 

 
4.18  𝑚𝑚𝐿𝐿32𝜃̈𝜃 + (𝑘𝑘1𝐿𝐿12cos(𝜃𝜃) + 𝑘𝑘2𝐿𝐿22 cos(𝜃𝜃) + 𝑚𝑚𝑚𝑚𝐿𝐿3)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑘𝑘2𝐿𝐿2𝑥𝑥𝑥𝑥𝑥𝑥𝑥𝑥(𝜃𝜃) 
 
4.22  𝐼𝐼𝜃̈𝜃 + (𝑘𝑘1 + 𝑘𝑘2)𝜃𝜃 = 𝑘𝑘1𝜙𝜙 
 
4.23  �𝑚𝑚 + 𝐼𝐼

𝑅𝑅2
� 𝑥̈𝑥 + 𝑘𝑘𝑘𝑘 = 𝑘𝑘𝑘𝑘 

 
4.65 �𝐼𝐼𝑚𝑚

𝑅𝑅2
+ 𝐼𝐼𝑝𝑝

𝑅𝑅2
+ 𝑚𝑚� 𝑥̈𝑥 + 𝑐𝑐𝑥̇𝑥 + 𝑘𝑘𝑘𝑘 = 𝜏𝜏

𝑅𝑅
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6.14 𝐿𝐿𝐿𝐿𝐼𝐼̈ + 𝑅𝑅𝑅𝑅𝐼𝐼̇ + 𝐼𝐼 = 𝐶𝐶𝑉𝑉𝑠̇𝑠 
 
6.25 𝐿𝐿𝐶𝐶2𝑣𝑣𝑜̈𝑜 + 𝑅𝑅𝐶𝐶2𝑣𝑣𝑜̇𝑜 + �𝐶𝐶2

𝐶𝐶1
+ 1� 𝑣𝑣𝑜𝑜 = 𝑣𝑣𝑠𝑠 

 
Problem #1:  

a)  𝑋𝑋[𝑠𝑠]
𝑈𝑈[𝑠𝑠] = 1

𝑠𝑠2+5𝑠𝑠+5
 

 𝑌𝑌[𝑠𝑠]
𝑈𝑈[𝑠𝑠] = 𝑠𝑠+2

𝑠𝑠2+5𝑠𝑠+5
 

 
b)  𝑠𝑠2 + 5𝑠𝑠 + 5 
c) −5±√5

2
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Supplemental Problems: 
 
4.14  𝑚𝑚𝐷𝐷12𝜃̈𝜃 + 𝑘𝑘𝐷𝐷22 sin(𝜃𝜃) cos(𝜃𝜃) = 0 
 
4.16  (𝐼𝐼 + 𝑚𝑚1𝑅𝑅2)𝑥̈𝑥 + 𝑘𝑘𝑅𝑅2𝑥𝑥 = 0 
 
4.30  �𝑚𝑚 + 𝐼𝐼

𝑅𝑅2
� 𝑥̈𝑥 + (𝑘𝑘1 + 𝑘𝑘2)𝑥𝑥 = 0 

 
4.37  𝑚𝑚𝐿𝐿22𝜃̈𝜃 + (2𝑘𝑘𝐿𝐿12𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝑚𝑚𝑚𝑚𝐿𝐿2)𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 0 
 
4.53 (𝐼𝐼 + 𝑚𝑚𝑅𝑅2)𝑣̇𝑣 + 𝑐𝑐𝑇𝑇𝑣𝑣 = 𝑇𝑇𝑇𝑇 −𝑚𝑚𝑚𝑚𝑅𝑅2 
  
 𝑣𝑣(𝑡𝑡) = 443 �1 − 𝑒𝑒−

𝑡𝑡
24� 

 
4.54 𝐼𝐼𝜃̈𝜃 + 𝑐𝑐𝐿𝐿22𝜃̇𝜃 cos2 𝜃𝜃 + 𝑘𝑘𝐿𝐿32𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 = 𝑓𝑓𝐿𝐿1𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 
 
4.80  (𝑚𝑚𝑟𝑟 + 𝑚𝑚𝑐𝑐)𝑥̈𝑥 + 𝑚𝑚𝑟𝑟𝐿𝐿�𝜃̈𝜃𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 − 𝜃̇𝜃2𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠� + 𝑘𝑘𝑘𝑘 + 𝑐𝑐𝑥̇𝑥 = 0 
 
 𝑚𝑚𝑟𝑟𝐿𝐿2𝜃̈𝜃 − 𝑚𝑚𝑟𝑟𝐿𝐿(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐)𝑥̈𝑥 + 𝑚𝑚𝑟𝑟𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 = 0 
 
4.82  �𝑚𝑚1 + 𝐼𝐼

𝑅𝑅2
� 𝑥𝑥1̈ + 𝑘𝑘𝑥𝑥1 = 𝑓𝑓 + 𝐼𝐼

𝑅𝑅2
𝑥𝑥2̈ 

 
 �𝑚𝑚1 + 𝐼𝐼

𝑅𝑅2
� 𝑥𝑥2̈ + 𝑘𝑘𝑥𝑥2 −

𝐼𝐼
𝑅𝑅2
𝑥𝑥1̈ = 0  

 
6.15 𝐿𝐿𝐿𝐿𝑣𝑣𝑜̈𝑜 + 𝑅𝑅𝑅𝑅𝑣𝑣𝑜̇𝑜 + 𝑣𝑣𝑜𝑜 = 𝑅𝑅𝑖𝑖𝑠𝑠 


