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INSTRUCTIONS: 
1. The question paper contains 5 questions each of 10 marks and total 50 marks. 
2. Attempt all questions. 
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Q.1(a) Derive the D-H Parameter of 3R manipulator shown in Fig. Q.1 (a) and find the 

homogeneous transformation matrix 𝑇ଷ
ௌ . 

 
Fig. Q.1 (a) 
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Q.1(b) Find the Jacobian of the RPP manipulator shown in Fig. Q.1 (b). [5] 1 3 
 

 
Fig. Q.1 (b) 
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Q.2 Derive the equations of motion for the RRR spatial manipulator shown in Fig. Q.2. 
Assume all mass exists as a point mass at the distal end of each link. 

 
Fig. Q.2  
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Q.3 Derive forward and inverse kinematics of the planar manipulator shown in Fig. Q.3 

 
Fig. Q.3  
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Q.4(a) Sketch the fingertip workspace of the two-link manipulator Shown in Fig. Q.4(a), 
 for the case L1= 15.0, and L2 = 10.0. 

 
Fig. Q.4 (a) 
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Q.4(b) Write a short notes on repeatability and accuracy of a robot. [5] 4 1 
     

Q.5(a) Determine the motion of the system in Fig. Q. 5(b) if parameter values are m= 1, b = 
5, and k = 6 and the block (initially at rest) is released from the position x = —1. 

 
Fig. Q.5 (b) 
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Q.5(b) Write short notes on PD, and PID controller. [5] 5 2 
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