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          Maxm. 100 Marks 
1 (a) Explain DOF. Describe the Grubler-Kutzbach criteria.




[13]
(b) Make a comparison table for the different programming languages MCL, PAL, RAIL,

 RPL and VAL. Elucidate their characteristics.



                        [12]
OR
      2
(a) Describe sensors and classify them in the robotic context.



[12]
(b) Using a clear sketch, list out the various subsystems of an industrial robot.

[13]
3. 
(a) Explain the basic rotation matrices 
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            [13]
(b) Explain the terms TCP, WCS, PTP and CP.





[12]
OR

4. 
(a) Determine the translated vector  for the vector v=25i + 10j + 20k when translation
 is performed by 8 in the x direction, 5 in the y direction and 0 in the z direction. 
            [10]
(b) Explain the Denavit-Hartenberg method of transformation. 



[15]
5. 
(a) Determine the force F at the tip of a two-link assembly, considering the torque and

 making allowance for gravity.







[10]
(b) Explain the generalized D’Alembert’s equations for manipulators.
[15]    

OR

6. 
(a) Compare the computational complexities of robot arm dynamics using the LE,

 NE and GD approaches.








[12]

(b) Detail the three major factors that influence the positioning capability of a robot.
[13] 

7. 
(a) Analyze the 4-3-4 joint trajectory.




 


[13]

(b) What are the considerations that effect the planning of a joint-interpolated motion

 trajectory of a robot arm?








[12]
OR

8. 
(a) Describe the basic structure of a stepper motor used in actuators.


[13]

(b) Draw the basic control block diagram for robot manipulators. Classify motion control.
[12]
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