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R | Classify different Sensors & Actuators based on various physical phenomena and differentiate
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Co2

_!"'_*L‘il' mathematical model
INterpret the functional principles of magnetic, thermal & Chemical sensors and actuators to

_Interpret their mathematical model

Select the relevant sensors and actuators to design real-time data acquisition from ambience via

|

Case studies

BL - Blooms Taxonomy Level (1 - Remember, 2 - Understand, 3 - Apply, 4 - Analyse, 5 = Evaluate, 6 - Create)

Answer ALL Questions
(10 X 10 = 100 Marks)

1. Describe the following static characteristics of a measurement system with CO1 BL2

€Xample,
I. Range ii. Span iii. Resolution v, Accuracy V. Precision

2. A force sensor has the following characteristics: Co1 BL3

Force (N) Output Voltage (V)
0 0.5
LSUD 4.5
Determine

i. Transfer function of the sensor ii. Sensitivity
iii. Span of the sensor Iv. Output voltage at 250 N

@ Describe the construction and working of resistance thermometer. Describe CO2 BL2

A thermistor has a resistance of 3980 0 at the jce point (0°C) and 794 Q at C02 BL3
50°C. The resistance temperature relationship is given by Ry = gRg eb/T

Calculate the constants g and b.

Calculate the range of resistance to be measured In case the temperature

varies from 40°c to 100°c. |

[Note: RuRy are resistance of thermistor at temperature T°K and ice point

respectively]
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Explal

L the constructional details and wOrKing of

a photo-voltaie coll

Why Is ILVETY useful for space applicatione?

nﬂmbelhr? construction and working of gptic

diagram

Explain the different principles of working of capac

Explain the working principle of a DC motof using
How does direction of rotation change when:

i) Armatyre current is reversed?

Compare the resistance change produced by a strain of 15

strain gauge of nom
resistance having @ BaUge factor of 2.13 and (ii) whe

semiconducting Mateé

i) An
3 x

hits the stop). Calculate

41 liquid level sensor With neay

to collect real-time corrosive liquid leve

tive transducers:

eleming’s Left:

o ?
ii) Field polarity 15 reversed:

0 microstrain if a
n made of wire

inal resistance of 120 q is used (i) whe
n made of a

rial having a gauge factor of 151.
OR

sccelerometer has a seismic mass of 0.05 kg and a spring constant of
103 N/m. Maximum mass displacement is £ 0.02 m (before the mass

natural frequency.

i)

A C type bourdon tube made of Monel metal is show in Figure.

i

Aa = Movement
J- ofti
P

P (Pressure)

N

i i

.&

e
t

The dimensions of the tube are:

r=36.5 mm, X =16 mm, y =3 mm, t=0.35 mm

Calculate the displacement of the frea gnd |
applied. The modulus of elasticity for Mon el metal s 180

—

|dentify @ suitable sensor for car "E‘-’Er.ﬁ parkin
n how the system detects obstaclgs \yjth suit

explal

parfor™ 2 Case study on a system for mopjyoring water
sors YSed and working of water quality mnnimring S

sen

f a pressure of 1500 kPa is

GN/m?.

; ‘ctance system and

OR |
quality. Describe the

ystem.

3. maximum measurable acceleration and D.

co2 BL2
co2 BL3
CO3 BL3

CO3 BL2
CO3 BlL3

[5] CO3 BWA4

(5]

CO4 BL2
co4 BL2
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