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PEEL 5301
Fifth Semester Examination — 2012
SENSORS AND TRANSDUCERS
Full Marks —70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : : 2x10

(a)
(b)
(c)
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Distinguish “Systematic characteristics” and “Statistical characteristics”.
Define “Hysteresis” and “Backlash”.

Give one example each of Zero Order System, First Order System and
Second Order System.

Mention materials used for making Resistance Temperature Detector.
Write the characteristic equation of a Thermistor.

Write the basic principle of measurement using bellows.

Write the expression of the Thevenin'’s voltage for a general deflection bridge.
Write the characteristics of ideal and typical operation amplifiers.

What are the objectives of using Signal Conditioning Circuits ?

Mention important characteristics of Instrumentation Amplifier.

Define Linearity. Hence derive the expression of the non-linearity
correction factor of a Thermocouple assuming that relationship between the
output e.m.f. and input temperature is a polynomial function of temperature.

5
Describe the following Statistical Characteristics of measurement system
elements : 5

(i) Repeatability
(ii) Tolerance.
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Derive the response of a First Order element to a Unit Step input. Calculate
the magnitude of the response at time equal to twice the Time Constant. 5

Describe briefly the Dynamic Errors in measurement.system. 5

Derive the expression of Gauge Factor of a Strain Gauge. What should be
the values of Temperature Coefficient of Resistance and Temperature
Coefficient of Linear Expansion of the material used for making Strain
Gauges ? 5
Describe the construction and principle of measurement of Variable Area,
Variable Separation and Variable Dielectric types Capacitive Sensing
Elements. 5
Describe the problems encountered during Installation of Thermocouples
and explain the method of Cold Junction Compensation. <,

Describe the construction, principle of operation and working of an
Electromagnetic Variable Reluctance type Tachometer. 5
Describe various Elastic Sensing elements for Pressure sensing, Force
and Torque measurements. 5

Derive the expression of the output voltage of Capacitive Push-Pull Bridge.
Hence, show that the output is linear and independent of frequency of
excitation. ; (5}
Draw Operational Amplifier Circuits used in measurement systems as
(i) Inverting Ampilifier (ii) Non-Inverting Amplifier (iii) Voltage Follower and
(iv) Voltage Summer. Write the expressions of the output voltages of these
circuits. 5

Describe AC Carrier systems, Phase Sensitive Demodulators and it's
application in instrumentation. 5

Write short notes on any two : 5x2

Inductive Sensing Elements
IC Temperature Sensors

Filters used in Instrumentation.
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