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Answer ang fiue qtestion s.

(a) Define the gauge factor of a strain
gauge. 2

(b) Prove that Gf =L+2r*424, *nrr.il/r'
Gy is the gauge factor, u is the

Poisson's ratio and ffi ,, ,n.
change in resistance due to piezo-
resistive effect. 6
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(c) In strain gauge based measurement
system, prove that Sr = 2Srr where Sp
and S, are the sensitivities of full
bridge and half bridge, respectively.

7

(d.) A strain gauge of 350O nominal
resistance is fixed on a structure
member subjected to a strain of
SOOpm/m. If the gauge liactor is 2.1
what is the change in resistance of thegauge? s

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

(b) Draw the input-output characteristics
of a LVDT and explain it. What is
residual voltage and how it can be
eliminated ? z

(c) A capacitive sensor of two parallel
plates of overlapping aiea of
S.5 x lOa m2 is immersed in water. The
capacitance has been found to be
8.6 pF. Calculate the separation
between the plates and the sensitivitv
of the sensor. Given: relative permittivity
for water = 8l and permittivity in free
space is a.854 pF/m. s
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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
l2xLO-3Vm/ N. Determine the output
voltage when it is subjected to a
pressure of 5.2xLo6 N/m2 . 5

Define the following parameters in
connection photosensors: 6

(i) Noise Equivalent Power (NEP)

@ Detectivity (D) and

/iiil 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

4
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(c) For a certain thern .

and its ...;;;;;;;';"stor, P = 3looK
be ro5oo. Th. ,h"!2..9.cis 

known to
,"-p".",-*.';J"':It"tt is used for
measured .."i;;;;i'i'"Tl;o?i.o 

"ll;rne.measured temperature. wrrut *ljjoe the Thermistors,
tr'. t.mp.."tu.il: :"::J Ji",H:: it

6

(a) For the following figure, derive the
expression of the output voltage (Vor, )
when load resistance (i) RL + co and
(ii) R1 =a. 8

'tn-

Determine the value of 7or, when

& = 3hO, Rz =2kO, Rr, = 1A:o and

(A vi,,=Suolts'
I

(b) Mention the merits and demerits of a
potenfiometer. 4

(c) Explain, how a potentiometer can be
used to measu(e linear and angular
displacement. 8

Write short notes on ang four of the
following ; 4x5=2O

(a) RTD in Wheatstone bridge for
temperature measurement

2

5. (a) what is Hall etre
principle 

"f H""1,?-E*:Ltain 
the working

ur ellect sensor. 6
(b) 

3*f q. sensitivity of ADSe0uxplain how AD59O sensor canto measure temperature.

(c) 
1l- t"Jt effect element used for

"q:#l-r;rffsff :'.""?*ix##element is made of surcon and is 3 mm
;iii'- *'S:il":::;tcurr:nt 

or s 4. i;;
a:::{yj,jr:r:"r,:., j:,",-

,th. advantages andor smart sensors ? 4

4

sensor.
be used

6

(d) What are
applications
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(b)

(c)

(e)

0

(d)

Calibration of strain gauge

Frequency response of a capacitive
transducer

Cold junction compensation technique
for Thermocouple

Villari efrect and its application

Fddy-current sensor.
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