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Supplementary Examination- 2026

B.Tech-VII Semester (OE)
COURSE CODE(CREDITS): 20B1WEC731 (3) MAX, MARXKS: 75
COURSE NAME: Automation and Robotics

COURSE INSTRUCTORS: Dr Emjee Puthooran MAX. TIME: 2 Hours

Note: (a) All questions are compulsory. -
(b) The candidate is allowed to make Suitable numeric assumptions wherever requiredy

Q.No Question

Q1 |List the various factors that contnbute to the cost/umt and

can maximize the profit of an mdustry

Q2 | Describe the different layers of the industrial automations CO-1 5
explain their specific roles and functions with#
automation framework. Provide a schematic
pyramid, and discuss how these layers interact
create efficient and effective automation
environment

Q3 | For a process control, it is desired o haye th i CO-2 5
ON a motor five seconds afte |
process is terminated a@
second limit switch. Aneg
time when it is pushed. De;
explain its working

Q4 | Describe the Strictur istri - . co2 | 5
identifyin 8
architecty

Q5 | The Rempo CO-2 5

S v Al

éid&w% 7 and. data communication. Furthermore, mention two
sggﬁﬁcant industrial sectors where SCADA systems are \mdely
deployed.

Q6 | Describe the operational principles of a strain gauge sensor, Using | CO-4 10
appropriate circuit diagrams, illustrate how force is measured with a
single-element strain gauge versus a four-clement strain gauge setup.

Outline the benefits of employing four-element strain gauge sensors.

Page 10f2




Q7

Develop a Python program to model the
behavior of a mass-spring-damper system
depicted in the figure. The program should
plot the system's response under unity
feedback to a unit step input, incorporating
a PID controller.

CO-3

10

Q8

A frame {C} is rotated by 15° about y-axis to get frame {B}. Frame
-{ B} is then rotated by 30° about z-axis to get frame {4}. A point ‘P’

respect to frame {4}?

in frame {C} is given by [325]”. What is its position vector with §

CO&

10

Qo

A 3-DOF planar RRR manipulator has link lengths L: = 500 masL >

y) in terms of 61, 62, 6;. The general form of the lmk
matrix is given as:

10

It is’desired to move the joint in a smooth manner to # = 30 degrees in

15 seconds. Find the coefficients of a cubic polynomial that
accomplishes this motion and brings the manipulator to rest at the

| goal. Plot the position, velocity, and acceleration of the joint as a

function of time,

CO-5

10
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