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B.Tech
PCEI 4302

Fifth Semester Examinations-2012-13
INSTRUMENTATION DEVICES AND SYSTEMS -1
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)

Q-1 Answer the following questions /2x10=20

a) Why probability density function of Error is Gaussian?

b) Consider a temperature sensor immersed in a fluid where U = overall heat
transfer coefficient between fluid and sensor; C = specific heat of sensor
materials; M = sensor mass; A = effective heat transfer area. Find the time
constant of the system.

c) Draw the frequency response characteristics of a first order element
showing variation of magnitude and argument of the transfer function with
frequency.

d) Consider a temperature measurement system consisting of thermocouple,
amplifier and a recorder. What would be the steady state sensitivity of the
overall system?

e) What should be the values of temperature coefficient of resistance and
temperature coefficient of linear expansion of a material suitable for making
strain gauge?

f) What is the requirement of phase sensitive demodulator in LVDT
instrumentation system?

g) The relation between applied pressure and centre deflection of an elastic
diaphragm is non-linear. Suggest a method to minimise the non-linearity.

h) Draw a Thevenin’s equivalent circuit of a Wheatstone bridge and write the
expressions of Thevenin’s voltage and impedance.

i) Mention names of two sensing elements whose outputs are amplitude
modulation of the measurand.

j) Write basic principle of Flow measurement using Pitot-Static Tube.

Q-2
a) Define the following terms (i) Accuracy (ii) Linearity (iii) Wearand Ageing.
/5
b) Justify the following: (i) Repeatability is the statistical variations in the
output of an element with time (ii) Tolerance is the statistical variations

amongst a batch of similar elements. /5
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Q-3
a) Derive the transfer function of a second order element. Find the expressions
for undamped natural frequency and damping ratio. /5
b) Derive the step response of first order and second order elements. /5

Q-4
a) Draw schematic diagram of variable separation, variable area and variable
dielectric capacitive sensors. Derive the expressions of change in
capacitance of these sensors when used for displacement measurement.
/5
b) Describe construction and principle of operation of a variable reluctance
tachogenerator. Derive the expression of the output signal. How to find
revolution per minute from the output of the tachogenerator. /5

Q-5
a) Describe the problems encountered during installation of a thermocouple and
suggest methods to overcome these problems. Describe a method of

reference junction compensation of the thermocouple. /5
b) Briefly describe construction and operation of (i) Cantilever Load Cell (ii)
Unbonded Strain Gauge Accelerometer. /5
Q-6
a) “Push-Pull  configuration improves linearity and sensitivity of
measurement”. Justify. IS

b) What are the advantages of using AC Carrier in Instrumentation system?
Derive an expression of an Amplitude Modulated signal. Why is it called

Double Sideband Carrier Suppressed Amplitude Modulation? 15
Q-7
a) With suitable example, describe the operation of Phase Sensitive
Demodulator and its’ application in Instrumentation. /5
b) Write basic principle of measurement using (i) Rotameter (ii)
Electromagnetic Flow meter. /5
Q-8 Write brief notes on any TWO /5%x2=10

a) Dynamic error in measurement system
b) IC temperature sensor — Circuit diagram and principle of operation
¢) Doppler Shift Flow meter




