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MEASUREMENTS AND INSTRUMENTATION

Paper–MEA-404-E

Option–01

Time Allowed : 3 Hours] [Maximum Marks : 100

Note : Attempt five questions in all, selecting at least

one question from each Unit. All questions carry

equal marks.

UNIT–I

1. (a) Classify measuring instruments. Discuss Central

limit theorem and significance test. 8

(b) Describe in brief Graphical representation and

curve fitting of data. 7

(c) Write a techanical note on propagation of

uncertainties in compound quantity. 5

2. (a) A pressure gauge, which has linear calibration

curve, has radius of scale line as 90mm and

pressure of zero to 60 Pascals is displayed over

an arc of 300°C. Determine the sensitivity of

the gauge as a ratio of scale length to pressure.

10
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(b) Explain in detail the functional elements of

generalized measuring instruments. 10

UNIT–II

3. Derive an expression of the response of a first order

mechanical system subjected to step and ramp inputs.

20

4. (a) Differentiate the following : 4×4=16

(i) Hysterisis and Dead zone.

(ii) Fidelity and Dynamic error.

(iii) Threshold and Resolution.

(iv) Accuracy and Precision.

(b) Discuss in detail Chauvenet’s criteria of rejecting

a dubious data. 4

UNIT–III

5. (a) A simple electrical strain gauge of resistance

100 ohm and having a gauge factor of 2 is bonded

to steel having an elastic stress of 400 MN/m2

and modulus of elasticity is 200GN/m2. Calculate

the : 10

(i) change in resistance due to a change in

stress equal to 1/10 of the elastic range.
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(ii) due to change of temperature of 20°C, if

the material is advance alloy. The resistance

temperature coefficient of advance alloy is

20 × 10–6 /°C.

(b) Describe in brief Mathematical analysis of Ballast

and DC Wheatstone bridge criteria. 10

6. Describe in brief principle, theory, types, advantages

and limitations of fixed contact mechano-resistive

and electrostatic transducers. 20

UNIT–IV

7. (a) What are the dynamic effects of connecting

tubing? Also discuss high pressure transducer.

10

(b) Write a technical note on turbine and electronic

flow meter. 10

8. (a) Describe in brief Solid rod thermometer,

Bi-metallic thermometer and liquid in glass

thermometers. 12

(b) With neat sketch explain total radiation and

selective radiation pyrometers. 8
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