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PCEI 4302

Fifth Semester Examination — 2011
INSTRUMENTATION DEVICES AND SYSTEM — |

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

(@)
(b)
(c)
(d)

Distinguish between “Systematic” and “Statistical” characteristics.

Draw Probability Density Function showing “Tolerance”.

Give one example each of First Order element and Second Order element.
Why Thermiétors have negative temperature coefficient ?

Temperature is both interfering and modifying input of a “Strain Gauge”.
Justify.

Why Phase Sensitive Demodulator is used in LVDT ?

The centre defection of a circular diaphragm when used as a pressure
sensing element is non-linear. Suggest a method to keep the non-linearity
minimum.

Whatis “Modulation” ? Why is it used in instrumentation system ?
Whatis the significance of “Reynolds Number” ?

State the basic principle based on which electromagnetic flow meter has
been designed.
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2. (a) Astrain gauge has an unstrained resistance of 100 W and gauge factor
of 2. Non-linearity and dynamic effects are neglected. Here temperature
acts as both interfering and modifying inputs. Draw a block diagram
representation of the model. 6

(b) Why the Probability Density Function of Error Band is rectangular ? 4

3. (a) Derive stepresponse of a First Order and a Second Order system. Hence
define the following : 7

(i)  Time Constant
(i)  Undamped Natural Frequency
(iii) Damping Ratio.

(b) State whether Time Response OR Frequency Response is studied in order
to understand the Dynamic Characteristics of the element. Justify the
answer. 3

4. (a) Derive the expression for Gauge Factor of a Strain Gauge. What is the
significance of each term of the expression ? Name a popular metal used
for making Strain Gauge. 5

(b) Show that the output of a Variable Reluctance Tachogenerator is both
Amplitude modulated as well as Frequency modulated signal of the Speed.
5

5. (a) Show that the expressions of Reluctance and Inductance of a Variable
Inductance Displacement sensor are non-linear. How to make the sensor
linear ? 5

(b) Sate the following : ' 5
(i) Seeback effect
(ii)y Peltier effect
(iii) Thomson effect
(iv) Thermocouple Laws.
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6. (a) Draw the following circuits using opamps and derive the expression for the
output signals : 5

(i) Inversion
(i)  Addition
(iii) Subtraction
(iv) Integration.

(b) Draw the circuit diagram of an Instrumentation Amplifier and derive the
expression for the output voltage. 5

7. (a) Derivethe Theoretical and Practical equations forincompressible flow through
a differential pressure Flow Meter. 5

(b) Write basic principle of operation of the following : 5
(i) Rotameter
(ii)  Turbine Flow meter.
8.  Write brief notes on any two : 5x2
(a) IC Temperature sensor
(b) Thermocouple installation problem and cold junction compensation

(c) AC carrier system.
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