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(a) How are the flow measurements classified?

(b) Discuss the construction of rotameter with a neat sketch. [8+8]
(a) Define vibration. Explain how it is characterized, and list som harmful
effects.
(b) Describe the operation of any transducer that can edo measure the
acceleration level of vibration. [8+8]
(a) With a sketch, explain the working of fluid_frict namometers.
r

(b) Explain, with a neat sketch, how an Eddy ¢ ynamometer works. [8+48]
What are the Differential manomet M rious types of them. Explain
any one in detail with a neat sk [16]

(a) Discuss the

i. null and
ii. deflecti ¢ of heatstone bridge circuit as used for the measure-
ent tarfé® and small changes of resistance occurring in the tem-

raturéiand sfrain measuring systems.
(b) L main advantages of semi-conductor strain gauges. [12+4]
(a) Whahis transfer function? Derive the transfer function of an open-loop control
system.
(b) Explain the speed control system with a neat sketch. [8+8]
A copper - constantan thermocouple was found to have linear calibration between

0 and 400°C with emf at maximum temperature (reference junction temperature
0°C) equal to 20.68 mV.

(a) Determine the correction which must be made to the indicated emf if the cold
junction temperature is 25°C.

(b) If the indicated emf is 8.92 mv in the thermocouple circuit , determine the
temperature of the hot junction. [8+8]

(a) Derive an expression for time response of first order system to step input.

(b) A thermometer having a time constant of 5s is quickly inserted in a bath of
temperature 80°C , what would be the indication after 2.5 sec? [8+8]
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(a) Derive, from first principles, the relationship for gauge factor of a strain gauge.

(b) Describe, with a neat sketch, the two - gage bridge system for strain gages.

grams

848
. What are the applications of LVDT? Define its sensitivity an er . [16]
. Describe the construction and working of the following mtom ers with neat dia-

(a) Piezomter and

. Explain construction, working and

diagram. [16]
. (a) Describe the cons ion and operation of a Rope brake type of absorption
(

a

)
b)

(b) U-tube manometer @ [8+8]

ioms of magnetic flow meter with suitable

@‘

dynamometer, E suitable arrangement of cooling the pulley of the

dynamo
Defi ke tare as applied to Prony brake dynamometer. How do
yell progead t® determine the brake tare? [10+6]

. Summarizg the essential features of open-loop and closed-loop control systems.
[lustrate your answer by referring to a particular example of each type of system,
and sketch its relevant block diagram. Point out the disadvantages of open- loop
control system. [16]

(a) A seismic instrument used as a displacement measuring device has a natural

frequency of 10 Hz and damping ratio of 0.6. A resistance potentiometer of
static sensitivity 2 V/mm and time constant 0.01 s is used to convert the rela-
tive motion of the mass into voltage. Find the output voltage for a sinusoidal
input motion of amplitude 0.5 mm and frequency of 30 Hz.

(b) Explain, with a sketch, the principle of working of a resistance potentiometer

used as a secondary transducer in a seismic instrument. 848

. Derive the expression for magnitude and phase of a first order system when sub-
jected to a sinusoidal input signal. Draw the magnitude and phase versus frequency
plots. 16]
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(a) Name the different types of mechanical tachometers. Sketch and explain the
working of a centrifugal tachometer.

(b) Explain clearly the principle of working of an eddy current drag @ chome-

ter. 848

. Compare mechanical and electrical transducers. Explain ghe nd_construction

of any one mechanical transducer. [16]

(a) "The feedback controller solves the contro trial-and-error proce-
dure” How? Explain.

(b) Explain the following terms as

ed ofsrol systems:
Measuring lag; Ti t;

; Dead time [8+8]

. Explain construction, workihg amd applications of ultrasonic flow meter with suit-
able diagram. [16]

(a) What is rder system? Derive its transform operator and give

mom@ter indicated a temperature of 95°C. Determine the time constant for
the thermometer. [8+8]

(a) Define strain. List some practical situations where strain measurement be-
comes essential. Can measurement of strain be applied in specialized trans-
ducers to measure certain mechanical quantities? If so, name those relevant
mechanical quantities.

(b) What is temperature compensation and how it is achieved when using bonded
strain gauges for the measurement of axial thrust, bending loads and torque.

[8+8]
7. Describe the following vacuum gauges briefly with neat sketches:
(a) Thermocouple gauge.
(b) Pirani gauge. [16]

(a) With suitable sketches, distinguish between the principles of working of axially
loaded elastic member and cantilever type elastic member.
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(b) A load cell deflects 0.05 mm due to a machine tool slide whose mass is 200
Kg. Find the highest frequency of force that may be measured with a 5%

accuracy.
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1. (a) Explain the term ’strain’. Discuss the various methods for measuring strain.
Differentiate between point by point and whole field techniques.

(b) Explain the principle of operation of electrical resistance strai [10+-6]
2. (a) List the different principles on which force measurementgfare aade.
(b) What is a proving ring? How is it used to measurefforc&® Dgseribe with a

sketch. [8+8]
. Discuss the construction, working principle, use s and disadvantages of
optical pyrometers. [16]

4. (a) Draw a neat sketch of McLeod ‘@ :

(b) State advantages and dis@dvant@ges of a thermocouple vacuum gauge [8+8]

w

te its advantages and disadvantages.

(S

. Distinguish between Cgpacitance §ype level gauge & Ultrasonic liquid level Gauge.
[16]

&

3 r is%0 be used to measure the speed of a shaft which is believed to
be vieinity of 3000 rpm. What range setting should be tried first and
why*

(a) A ce tl\ a eter having range of 25 - 300, 250 - 3000, and 2500 -
i
e

(b) Explain the difference between a speed counter, tachoscope and tachometer.
[10+6]

7. Describe the difference between deflection and null type of instruments giving suit-
able examples. Discuss their accuracy, sensitivity and suitability for dynamic mea-
surements.

[16]

8. Propose a control system to fill a container with water after it is emptied through a
stop cock at the bottom. The system must automatically shut off the water when
the container is filled. Draw the block diagram of the proposed system. Which
component or components comprise the plant, the controller, and the feed back?

[16]

K Kk ok ok

5

www. firstranker.com



