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PART A

Answer all questions, each carries 3'marks. Marks

Define work volume of a robot manipulator. Draw the work volume of a polar (3)

coordinate robot.

Illustrate the degrees of freedom associated with robot wrist. (3)

Give any six examples of tool as robot End effector . (3)

Write any three applications of sniffsensors. (3)

What are the three coordinate frames used in robotics? (3)

A vector v: i+2j+3k is rotated by 45 degree about the y axis of the reference (3)

frame. Find the coordinates of rotated vector.

How does a PLC work?

Draw and explain scan cycle of PLC.

What is the function of RTO?

Interpret the symbols given below.

(3)

(3)

(3)

(3)
tl

11

ART B
Answer ony onefull questionfrom eaclktnodule, each carries 11 marks. I

Module I

a) What are the four important types of industrial robot configurations? Explain (10)

with neat sketch.

b) How chain drives transmit power in robots? (4)

OR

12 a) What is an actuator in robotics? Compare hydraulic and pneumatic actuators (l l)
with advantages and disadvantages.

b) State Asimov's Three Laws of Robotics.
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13 a)

b)
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Module ll

List any four important ictors to be considered in the selection and design of (4)

grippers.

With neat schematic diagrams, explain the working principle of potentiometer (10)

and Linear Variable Differential Transformer.

OR

Suggest the type of gripper suitable for holding given below objects.

i) Ferrous materials

ii) Glass sheets

Justiff your answer.

What is the difference between internal and external state sensors?

(10)

(4)

(7)

(7)

(l l)
(3)

14 a)

Module lll

l5 a) Obtain the solution of forward kinematics of a 3 degree of freedom robot.

b) What are the different programming methods for robots?

b)

16 a) How do you frnd Denavit -Hartenberg parameter table for 2 DOF robot (14)

manipulator?

Module lV

t7

t

.18
t

a) What is PLC? Draw and explain PLC architecture.

b) What is the role of PLC in automation?

19 a) What is the purpose of a latch coil?

b) State the function of PLC timer instruction. What are the three important gpes

of timers commonly used in PLC?

OR

Point out important features of Ladder logic program

Develop a ladder logic for the following process steps.

OR

a) Why we use PLC over relay logic? (5)

b) Compare compact and modular PLCs with diagram, advantages, disadvantages (9)

and examples.

Module V

(4)

(10)

20 a)

b)

(4)

(r0)
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i)when START PBI is p,essed, PUMP I is ON and remains on ev€n ifPBl is
relqscd.

ii) rrrhn START PB2 is p*t3"d, PLJMP 2 is oN and remairs on s$en if pB2

is relcased.

iii) u*ren srART PB3 is pressed, PLMP 3 is oN until PB3 is not rclcaed.

iv) uilren STOP PB4 is pressed, PUMP I is OFF.

v) wtren STOP PB5 is pressed, PUMP 2 is OFF.
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