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Name: _______________________________ 
Student number: ___________ 

 

Return THIS SHEETS together with your answer sheets 
 

Question 1 (35%) 
 
Obtain the modified Denavit-Hartenberg table for the next RPRR manipulator. 
In a picture show clearly the frame assignment and the DH parameters for 
each of the links 
 

 
 

 

Question 2 (15%) 
 
Draw the manipulator which generates the next modified Denavit-Hartenberg 
table. Draw as well the frame assigned to each of the links 
 

 
 
 
Question 3 (20%) 
 
Obtain Jacobian matrix for the linear velocities ( 𝐽𝑋𝑃

) of a manipulator having 

an homogenous transformation matrix 𝑇4
0 , where frame {4} is the last link 

frame   and 𝐿1, 𝐿2, 𝐿3,𝐿4 are constants 

 

𝑇4
0 = [

𝑐124 𝑠124 0 𝐿3𝑐12 + 𝐿2𝑐1

𝑠124 −𝑐124 0 𝐿3𝑠12 + 𝐿2𝑠1

0 0 −1 −𝐿4 + 𝑞3 + 𝐿1

0 0 0 1

] 
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Question 4 (20%) 
 
In the exercises session a numerical algorithm to solve the inverse 
kinematics of an arbitrary manipulator was reviewed. Explain how it works. 
Provide the pseudo-code of the algorithm  
 

Question 5 (10%) 
 
A manipulator is defined by the next modified Denavit-Hartenberg table.  
 

 
 
By using the Robotics Toolbox, provide the Matlab code to achieve the next: 
 

• Define the serial manipulator object 

• Compute the forward kinematics of the manipulator for an arbitrary input 

• The command to render the manipulator 

• The code to compute the inverse kinematics of the manipulator for an 

arbitrary target 

 

 

Support material 

The next material is given as support. Use it if you need it to solve any of the 

questions 

 


