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The figures in the margin indicate

1~ )

(b)

Jull marks for the questions.

Answer any five questions.

Define the gauge factor of a strain
gauge. 2

Prove that Gg =1+2u+%, where

Gy is the gauge factor, v is the

s , ! dp/p
oisson’s ratio and Al/1 18 the

change in resistance due to piezo-
resistive effect. 6
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(c)

(c)

(a)

(b)

fc)

In strain gauge based measurement
system, prove that Sp =25, where S;
and Sy are the sensitivities of full
bridge and half bridge, respectively.
7

A strain gauge of 3500 nominal
resistance is fixed on a structure
member subjected to a strain of

S00um/m. If the gauge factor is 2.1
what is the change in resistance of the
gauge ? 5

Explain, with a proper diagram, the
construction and the working principle
of a LVDT. . 8

Draw the input-output characteristics
of a LVDT and explain it. What is
residual voltage and how it can be
eliminated ? J §

A capacitive sensor of two parallel
plates of overlapping area of

5.5x10"* m? is immersed in water. The

capacitance has been found to be
8.6 pF. Calculate the separation
between the plates and the sensitivity
of the sensor. Given: relative permittivity
for water = 81 and permittivity in free
space is 8.854 pF/m. 5
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(a)

(b)

(c)

(a)

(b)

Define the terms: charge sensitivity,
voltage sensitivity and pressure
sensitivity of a Piezoelectric transducer.
Derive the different relations between

them. 7

Draw the block diagram and electrical
equivalent circuit of a PZT based
experimental setup. Derive the transfer
function for the same. 8

A barium titanate based piezoelectric
transducer has a thickness of 3.2 mm
and a voltage sensitivity of
12x107%Vm/N . Determine the output
voltage when it is subjected to a
pressure of 5.2x10°N/m?. 5

Define the following parameters in
connection photosensors : 6

(i) Noise Equivalent Power (NEP)
(ii) Detectivity (D) and
(iii) Quantum Efficiency (QE).

What is the resistance of a Cu-3000
type RTD at 0°C? Draw the schematic
diagram for connection of a 3-wire and
a 4-wire RTD and explain. 8
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- re, derive the
f¢) For a certain thermistor, # = 31005 | 6. (a) For thl? Showine ﬁili voltage (V,,,)
and its resistance at 20°C is known to expression of tl.m outp THE -7 S
be 105002, The thermistor is used for | when load resistance (i) 2 8
temperature Mmeasurement and the (ii) Ry ==,
measured resistance s 23000, Find
the measured temperature. What will
be the Thermistors’ new resistance if |
the temperatyre is increased to 30°C? ‘

+H +
S Via T ﬂl
! RE IJI’::m:i‘
S. f(a) Whatis Hall effect 7 Explain the working ~ Ry U

Principle of Hall effect sensor. 6

R

7
(b) Define the sensitivity of AD590 sensor., ; W - .
Explain how AD590 sensor can be used Determine the v out

- d
to measure temperature, 6 R, =3k2, R, =2k, R; =1k22 an

i) V. =5volts.
(c/ An Hall effect element used for B Ve

| ; its of a
measuring g magnetic field strength (b) Mention the merits and demerits o .
gives an output voltage of 9.6 my The potentiometer.
element is made of silicon and is 3 mm iometer can be
thick and carries a current of 5 A. The (c) Explain, how a pn;ef;find angular
Hall  coefficient ' for g 1 used to measure lin 8
4.1 xlﬂ"ﬁl’m;’ﬂ -Wb/m? . Determine SiEphaict. h
T ic fiel tr A : our of the
he magnetic field g ength 4 7. Write short notes on any f Poolod

wing :
(d) What are the advantages ang following i
applications of smart sensors ? 4 (@ RTD in Wheatstone
temperature measurement
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(b)
(c)

(d)

(e)

Calibration of strain gauge

Frequency response of a capacitive
transducer

Cold junction compensation technique
for Thermocouple

Villari effect and its application

Eddy-current sensor.
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