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R fy dlffere.nt Sensors & Actuators based on various physical phenomena
€ntiate their performance characteristics.

actuators to interpret their mathematical model.

COz2. ' INCi
Analyze the working principles of thermal, optical & electric sensors and

). No :
1. Investigate the following t .Qucstlon : e M €O L |
= g terms precisely based on given criteria:- Co1 | B
» Vision
» Touch L
Given Criteria: 3
* What * Why * How * Where * When
Based on your investigation, analyze whether the loss of vision or touch would A
create. more challenges and issues. Provide enough justifications with real life
scenarios.
Note: - You should narrate complete investigation as well as suitable real-life sub-
scenarios for vision & touch in your answer.
Elucidate using a real life scenario how calibration and reliability plays a col | B
major role in choosing sensors for any critical application. L
A temperature sensor is calibrated using a reference temperature of 150°C. L
During the calibration, the sensor gives a reading of 154°C. The sensor has a
measurement range of 0°C to 240°C with a specified accuracy of +2°C and a
drift rate of 0.6% per year and is cumulative every year.
v" What is the calibration error in terms of percentage error relative to 10

B e —— -

oL

the reference temperature?
v Calculate the reliability of the sensor after 12 years, considering the

drift rate. . o
v Compute the sensor's output if the actual temperature is 160°C for

year3,6,9,12,15. |
v’ Plot a graph for year vs sensor output and state your observations.

Suggest remedies to reduce calibration errors.
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e Appﬁaﬁousdewuy
Design and develop 2 data acqguisition system usmgyouranalyscsasperthe
gmdelines:-

¥ Scenario — post earthquake
v" Need to schedule unmanned rescue cart
¥ Highest priority for rescuing live people trapped insidk
collapsed structures
Note: - You must provide appropriate illustrations, sensors 2
uled!onawel as relevant validatlons in your answer.
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| A spool of m: wke(coppa'-wﬁ'eimﬂatedwithaminlayeroﬁ" ethane) |
contzins 400 m of wiire wiith a diameter of 0.2 mm. it is proposed to e spool a
mperature sensor to sense the temperature in a freezer. ! _..—,'-. OpC
en- 50°C and 415" C. A milliammeter is used to display the tem
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