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PART A

Answer all questions, each carries 3 marks. Marks

What are the three laws of robotics formulated by Isaac Asimov? (3)

Define the terms work volume, reachable workspace, dexterous workspace. (3)

What are active and passive infrared sensors? (3)

A part weighing 8lb is to be held by a gripper using friction against two (3)

opposing fingers. The coeflicient of friction between the surfaces is 0.3. The

orientation is such that the g factor for calculation is 3. Compute the required

gripper force for the system.

What is the forward and reverse kinematics?

Write the equations for rotation about Y and X axis.

What are the most common types of PLC programming devices?

What are the advantages of PLC?

Write about the arithmetic functions in PLC.

How do you connect a PLC to comPuter?

PART B
Answer any onefull questionfrom each modale, each corries 14 morks.

Module I
a) Explain the basic robotic configuration illdrating with neat diagrams.

OR

Explain the principle of working of hydraulic actuator and state its advantages. (7)

What are the various types of Gears used in robotics? Explain the Spur Gears in (7)

detail with neat sketch.

Module II
What are displacement sensors? Explain the Linear variable displacement (7)

sensors with neat diagram.

ll (14)

r"

12 a)

b)

13 a)

Page lof2



1200MRT302052304

b) Explain the acoustical sen3ors used in the robotic system. (7)

OR

14 a) Explain the working of a magnetic end effector. What are the advantages and (7)

disadvantages?

b) Explain the types of mechanical grippers in robotics. (7)

Module III
15 a) Discuss about the mapping of description from one frame to another frame (7)

involving rotated frames.

b) What re the methods of robot programming? Explain the online programming (7)

method.

OR

16 a) Derive the expressfn fo. the forward and inverse kinematics for a2degree of (14)

fteedom robotic arm.

Module IV
17 a) Write briefly about the configuring of a PLC. (8)

b) Explain about the UO modules used in the PLC. (6)

OR

l8 a) Discuss in detail about the PLC principle, working with its architecture along (14)

with neat diagrams.

Module V

19 a) Explain about timers with example using ladder programming. (7)

b) Write briefly about the data transfer instruction. (7)

OR

2P a) What are the communication systems in a PLC? Why is it required? . (7)

b) Explain about interlocks used in PLC. i e)
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