
Robot Control 
Exercises 
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Exercise 1 
• Find the dynamic motion equations of a 2 DOF planar robot, if you know the lagrangian: 
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Solution 
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Exercise 2 
Given the lagrangian of a two DOF robot: 

ℒ = 0.1𝜃1 
2
+ 0.2 + 0.05 cos 𝜃2 𝜃1 + 𝜃2 

2
− 5 sin 𝜃1 − 0.6 sin 𝜃1 + 𝜃2  

Find the dynamic motion equations of the robot. 
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Solution 
𝑑

𝑑𝑡

𝜕ℒ

𝜕𝑞𝑖 
−

𝜕ℒ

𝜕𝑞𝑖
= 𝜏𝑖  , 𝑖 = 1,2 

  

0.6 + 0.1𝐶2 0.4 + 0.1𝐶2
0.4 + 0.1𝐶2 0.4 + 0.1𝐶2

𝜃1 

𝜃2 
+

−0.1𝑆2 𝜃1 𝜃2 + 𝜃2 
2

0.05𝑆2 𝜃1 
2
− 𝜃2 

2 +
5𝐶1 + 0.6𝐶12

0.6𝐶12
=

𝜏1
𝜏2
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Homework 
Given the lagrangian of a RP polar robot as following: 

ℒ = 0.05 + 10𝑑2 𝜃 2 + 5𝑑 2 + 100 × 𝑑 × sin 𝜃  

Find the dynamic motion equations. 
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Thanks 
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