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2N1C6O5 SENSOR SYSTEMS

Time: 3 Hours

Instruction: l).  Al l  questions are compulsory.

Total Marks: 70
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2). Figures to the right indicate ful1 marks.
3). Answers to the trvo sections must be written in separate answer books.
4). Assume ail necessary data.

Section - I

Que.- l  At temptAl l
(a) Explain threshold" sensitivity, selectivity and hysteresis'

(b) Enlist various sensors classifl'. them and note down their applications
(c) Compare various temperature sensors fiom the perspective of

Their range and applications.
OR

Que.- I (a) What is FSR'? Explain with interface circuit and principle.

(b) Explain basic terms in PCB design,
(c) What are rhe advantages of flash ADC ? Explain rvorking rvith figure'

Que.- 2 Attempt All
(a) Derive the eriuation fbr scnsitivity of strain gauge.

(b) Dilferentiate incremental and absolute encodeis fi-r-rr-r iitii
point of vieu'.

(c) Enlist varicus automotive sensors and their applications.
OR

Que.- 2 Attempt All

{a) Expiain working of absolute encoders with figure.
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'ryY" (i)) Design Band pass filter for the system that uses irequency
variation from 300Hz to 800H2 to carry measurement information
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(c) What is the difference betlveen transistor, FET, MSFET, TRIAC, [04]
Thyristor . Explain their range and capabilities?

Que.-3 AttetnptAll
(a) Explain working of successive approximation ADC with figure. [04]

(b) Explain working of incrementalencoders with figure. [04]
(c) Which principle is used in O2 sensors ? Explain O: s€nSor in detail [04]

with ficure.
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Que. * 4

Section - lI

(a) Explain the characteristic unir step response for the first order system [041

equation
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r.1t+ y(t) = Ll ,{t) where y ,(t) = 0 , t<0

= 1, t>:0

Also give the total response of the unit step firnction'

(b) A disk flyr,vheel J of mass 8 kg. and radius 0.5m is driven by an electric

motor rhat procluces a constant torque Tin:l0 N-m' The shaft bearings Inay

be inodeiled as viscous rotary dimpers with a clarnping coefficient of

Bn=0 .1N-m-s / rad . I f t he f l y "whee l i sa t res ta t t : 0and thep0wer r s
sudden l yapp l i ec l t o themo to r . compu te theva r i a t i on inspeedo f t he
flylvheel, and also frnd the maximum angular velocity of the fl)rT'heel'

(c) Explain the dynamic calibration of pressure sensors'
OR

Que.- 4 AttemPt All

(a) Explain the characteristic irnpulse response lbr tire first order system [04]

eqtlation

r.l,+ s,1i1= y ^tt). Also give the total response of the irnprtlse function'
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(c) Explain the dynamic calibration done
explain the methods used for it'

Que.* 5 Attempt All

Que.- 5 AttemPt All
(a) Draw a flowchart for Banking security system'

(b) Explain Infrared proximity sensors with figure'

( c )Fo r thecapac i to rp la tesa r ranged inse r ies ,de r i ve ' i i i s
total capacitance as well as serisitivify-'

(b) Capacitive sensor consists of tw'o
40mm and 8nutt. The storagc tanl<

diameter and 1.2m in height. fhe

minimal and maximum caPacitance
in storase tank.

concentric cylinders rvith diattteter [041

is aiso cylinclrical and having 5Omm

stored l iquid has (e, =2.1).Calculate

tor sensor ancl se rrsi t i i ' i t - r '  u l r '  r r  used

with the helir of thermistor and [041
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e.vpi'cssion lor the [03]

(a) Draw a flowchart showing the sequence ol t-rpicratious whcn doing t04l

Automatic Parking of a car in Multi-storey building"

(b) Explair'.lnductive proximity sensors with figure' I04l

(c) For the capacitor plates ananged in parallel, derive the expression for the [03]

total capacitance as well as sensitivity.

OR

{#'l

Que.- 6 AttemPt All
(a)Discussaboutanytwosensorsusedinmedica ld iagnost ics.
(b) Diffbrentiate various active and passive sensors? Enlist various active and

, oESSive sensors.
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fEltlm, (c) Explain zeroth order and first c',rcler Sensor systems rvith examples' [04]
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