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B.Tech
PCEI 4305

Special Examinations-2012
INSTRUMENTATION DEVICES AND SYSTEMS - 11

Full Marks: 70
Time: 3 hours

Answer QUESTION No-1 that is compulsory and any FIVE from the rest
The figures in the right-hand margin indicate marks

Q-1 Answer the following questions /2X10=20
a) State ‘Direct Piezoelectric Effect’ and ‘Inverse Piezoelectric Effect’.
b) State whether Piezoelectric Crystals are elastic.
c) Write the characteristics of Gamma rays.
d) Define pH of a solution.
e) Write few materials used for making LEDs.
f) State Planck’s Law.
g) State whether the refractive index of core is more than or lesser than the
refractive index of cladding in an optical fiber.
h) Write principle of operation of a Solenoid.
i) What is the function of an ‘Actuator’ in Process Control System?
j) Define ‘Event’ of a Discrete State Process Control System.

Q-2
a) Describe basic principle of measurement and draw equivalent circuit of a
Piezoelectric measurement system. /5
b) With a suitable diagram explain operation of Spring-Mass-Damping
Accelerometer. /5

Q-3
a) Draw suitable diagrams and describe Level measurement using Floats.
/5
b) Describe any suitable method of measurement of Liquid Conductivity.
/5
Q-4
a) Briefly describe construction and operation of LEDs. /5
b) Describe principle of operation of (i) Photo Resistors (ii) Photo Diodes.
/5
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Q-5
a) Explain ‘Total Internal Reflection’ and derive an expression of ‘Numerical
Aperture’. /5
b) Describe propagation of optical rays through Step-Index fiber and Graded-
Index fiber. /5
Q-6
a) Draw a simple diagram of Flapper / Nozzle system and explain its
operation. /5
b) Describe characteristics of various types of Control valves used in process
control system. £S5
Q-7
a) Give an example of Discrete State Process Control system. Mention it’s
input and output variables and describe it’s operation. /5
b) Briefly describe various components used in design of a Ladder Diagram.
/5
Q-8 Write short notes on any TWO /2X5=10

a) Ultrasonic Level Indicator

b) Fiber Optic Sensing Elements

c¢) pH Sensor — Construction and method of measurement
d) Programmable Logic Controller




