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Answer ALL questions.

PART A — (10 X 2 = 20 marks)

1. How many DOFs are required to position an end- effectors at any point in
3D space?

2.  Find the coordinates of point P(3,5,7)T relative to the reference frame after a
rotation of 30° about Z-axis.

3.  What are the types of hydraulic actuators used in robotics?

4. Whatis a compliant gripper? |

5. Howdo j;du sense the positional accuracy of a robot?

6. Whatis robot vjsion?

7.  What are the control functions are included in the sequence control?
8.  How is robot employed for fettling operation?

9. Name which of the languages use either interpréter/complier.

10. How Al is connected with robotics?
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(i) With the aid of schematic diagram, describe briefly the working
principle of a bang-bang robot. - , (12)
(ii) What is the status of robots in the family of flexible automation
technologies? @)
Or
(i) Show that rotation matrices about the y-axis and Z-axis are
unitary. (10)
(ii) Write the correct sequence of ‘movements that must be made in
order to “unrotate” the spherical coordinates and to make it parallel
to the reference frame. About what axes are these rotations -
supposed to be? (6)
(1) What is meant by PID control? Explain with the aid of a diagram
the working principle of PID control of a robot? (10)
(i) What is meant by ‘open loop and closed loop’ servo system?
Illustrate through block diagrams. (6)
Or
(i) Using a diagram, briefly explain the parallel action robot grippers.
(10)
(ii) Distinguish between shunt wound motor and Series wound motor.
Sketch their speed-torque characteristics. (6)
(1)  With the aid of a sketch, describe briefly a strain-gauge type wrist
force/torque sensor. (10)
(ii) What is slip sensor? Suggest some transducer to measure multi
directional slip. ' (6)
Or .
(i) Whatis template matching? Describe briefly the method. (8
(i) Describe a quantitative technique to find out the edges of an object.
(8)
How the robot work cells are organized? Explain in detail. v (16)
Or

PART B — (5 x 16 = 80 marks)

What are the possible robot applications in manufacturing industries?
Classify such robots from the view points of drives and control. (16)
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[image: image3.png]15. (a) Describe briefly the robot language elements and functions. (16)
Or.

(b) (i) Describe, in detail the three different search technique. (10)

(ii) Describe the areas of Al which are presently being pursued? (6)
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