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ELECTRICAL INSTRUMENTATION AND
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Tbtal Marks : 100Time : 3 Hours

Note :-Attempt all questions"

l. Attempt any fourparts ofthe following : (5x4=20)

(a) Discuss various types of transducers with examples.

What are the basic requirements of a transducer ?

(b) For a Transducer describe the following :

(D InputCharacteristics;

(ir) Transfer Characteristics;

(iii) Output Characteristics.
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(c) Differentiate between primary and secondary transducer

with the help of suitable examples along with their diagrams.

(d) A resistance wire strain gauge with a gauge factor of 2 is

bonded to a qteel structural member subjected to a stree of
500 kg/cm2. The modulus of elasticity of steel is

2 x 106 k{cmz. Calculate the change in resistance of the

strain gauge element {ue to the applied stress.

(e) What is LVDT ? Write its merits and demerits. Discuss its

anytwo applications.

(f) What is an input device ? What is primary sensing element

and why is it important ? Name different types of pressure

elements.

2. Attempt any two parts ofthe following : (10x2=20)

(a) Explain working principle, merits and demerits of a

capacitive transducer based on change in area ofplates.

Also find its sensitivity and draw related curves.

(b) A pressure measuring instrument uses a capacitive

transducer having a spacing of 4 mm between its

diaphragms. A pressure of 600 lN/m2 produces an average

deflection of 0.3 mm ofthe diaphragms ofthe transducer.

The transducer which has a capacitance of300pF before

application ofpressure and is connected in an oscillator

circuit having a frequency of l0OkHz. Determine the

change in frequency of the oscillator after the pressure is

applied to the transducer.
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(c) (i) Describe the-ionization type vacuum gauge method

used for measurement of low pressure.

(iD Explain the working principle of piezoelectric

transducer with diagram and application.

3. Attempt any two parts of the following : (10x2=20)

(a) What is Telemetry ? What are its components ? Describe

motion and force balance currenttelemetering systems and

also give theirrelative merits and demerits.

O) What is aDataAcquisition System (DAS) ? Explain the

role played by its different elements. Also, describe various

types of multiplexer used.

(c) Discuss the basic elements of signal conditioning system.

Explain the basic sample and hold operation. Also derive

the block diagram approximation of the sample and hold

device.

4. Attempt any two parts of the following : (10x2=20)

(a) Discuss the working principle of LED and LCD used in

digital display devices. Also give their major advantages.

(b) Discuss the following marking mechanisms :

(t) Markingwith inkfilled stylus

(iD Chopper bar

(iii) Elechostaticstylus

(iv) Opticalmarkingmethod

(v) Electric stylus marking.
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(c) Explaininbrief:

(i) Fibre opfic sensor

(ii) Micro sensors

(iii) Smart pensors.

5. Attempt any twoparts of the following : ( l}x2=ZO)
(a) What is a 'process control, ? Explain with a suitable

example. Also explain the three term control action.

(b) Explainthefollowing:

(r) Process

(ii) Controlledvariable

(iii) Setpoint

(iv) Selfregulation

(v) Sensor.

(c) What are the important limitations of pneumatic
conhollers ? Give a briefdescription of such a controller.
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