6) ELECTRICAL SCIENCES
iii) INSTRUMENTATION TECHNOLOGY
PART – B

1.  Measurement Basics and Metrology: Static and dynamic characteristics of measurement systems. Standards and calibration. Error and uncertainty analysis, statistical analysis of data and curve fitting. Linear and angular measurements; Measurement of straightness, flatness, roundness and roughness.

2. Transducers, Mechanical Measurements and industrial instrumentation: Transducers–elastics, resistive, inductive, capacitive, thermo-electric, piezoelectric, photoelectric, electro-mechanical, electro-chemical, and ultrasonic. Measurement of displacement, velocity (linear and rotational), acceleration, shock, vibration, force, torque, power, strain, stress, pressure, flow, temperature, humidity, viscosity and density, energy storing elements, suspension systems and dampers.

3. Advanced control Systems: Describing function analysis. Introduction to Z Transforms, digital controllers, Design and implementation. Optimal and adaptive control system.

4. Computers in process Control : Process definition feedback control, P/D control, multivariable control, feed forward control, real time programming modeling and simulation from plant automation, industrial control applications, Programmable controllers, Design of sampled data control systems.

5. Analytical, Optical and Biomedical Instrumentation:  Principles of spectrometry, UV, visible, IR mass spectrometry, X-ray methods; Nuclear radiation measurements, gas, solid and semi conductor lasers and their characteristics, interferometers, basics of fibre optics, transducers in biomedical applications cardiovascular system measurements, instrumentation for clinical laboratory.

6. Signals and Systems, DSP :Types of Signals and systems, properties of systems, concolution, correlation, Fourier series and transforms  (Discrete Time), Z-transform, DFT and FFT, windowing techniques, analog and digital filter design, IIR, FIR filter design, finite word length effect.
MODEL QUESTIONS

      SECTION – I OF PART (B)

Each question carries 1 mark.

	1. Shunts are generally made of 


a) aluminium

b) silver

c) manganin

d) copper

	2. Permanent magnet type instruments can be used for


a) a.c. circuit only



b) d.c. circuits only

c) both a.c. and d.c circuits


d) none of the above

	3. In a mechanical system power dissipating elements are


a) Mass, spring and dash – pot


b) spring and dashpot

c) Dash – pot





d) mass an dashpot

	4. The resistance of a 125 ohm strain gauge changes by one ohm for 4000 micro strain.  The guage factor of the strain guage is


a) 1


b) 2


c) 2.5


d) 3

	5. Gibbs phenomenon is observed


a)  when there is truncation of the signal

b)  on each side of discontinuity

c)  for asymmetric Fourier series

d)  due to noise

SECTION – II OF PART (B)

Each question carries 2 marks.

	1. If the reference sound pressure level is 2 x 10-5 N/m2, then a sound pressure of 90dB will be equal to


a)  0.632 N/m2

b) 0.707 N/ m2

c) 0.835 N/ m2

d) 0.925 N/ m2





	2. A 350 ohm Ni-Cr strain guage with G=2 I working at 2000 micro strain.  The output level for ¼ bridge exited at 20 V is


a) 19.96 mV

b) 19.96 V

c) 199.6 V

d) 0.1996 V



	3. Light is incident on a glass plate of RI 1.732 it is plane polarized on reflection when the incident angle is


a) 300

b) 450


c) 600


d) 750


	4. An unpolarized helium neon laser beam of wavelength 632.8 nm is reflected from the flat face of dielectric.  A detector analyses and found that angle between the incident and a reflected beam is                1150 34’.  When the light is completely polarized, what is the RI of the dielectric at this wavelength


a) 1.521
b) 1.587

c) 1.621

d) 1.571

	5. The transmittance of a coloured solution is 0.5, then the absorption of solution is


a) 0.286

b) 0.301

c) 0.386

d) 0.351
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