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PCME 4403
Seventh Semester Examination — 2012

MECHANICAL MEASUREMENT AND CONTROL

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.

1. Answer the following questions : 2x10

(a)
(b)
(c)

Define open-loop and closed-loop control systems.

What do you mean by servomechanism ?

What do you mean by functional elements of a measuring system ?
How LVDT is helpful for measurement ? Explain briefly.

Define standards and calibrations of a measuring Instrument.

What is measurement ? Explain with block diagram the generalized mea-

surement systems.

How you have differentiate between an Analog Transducer and Digital

Transducer?

Explain Microprocessor based Instrumentation.

What is the function of a Dynamometer ? How it is benefitted in the measuring
systems ?

Why Vibrometers and accelerometers are used ? Write down the applications.
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2. (a) Aresistance strain gauge with a gauge factor of 2 is cemented to a steel

member, which is subjected to a strain of 1x1078. If the original resistance

value of the gauge is 130 Q2 calculate the change in resistance. 6
(b) Explain variable area meter with neat sketch. 4
3. Determine the Transfer Function. 10
Gy
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4. (a) An orifice meter with orifice diameter 10 cm is inserted in a pipe of
20 cm dia. The pr. Gauge fitted upstream and downstream of the orifice
meter gives readings of 19.60 N/cm?and 9.81 N/cm? respectively. Co-
efficient 6f discharge for the meter is given as 0.6. Find the discharge of

water through pipe. 6

(b) What do you mean by Static and Dynamic Characteristics of Instruments ?

Explain briefly. 4

5. (a) Asimple ballast circuitis used to measure the output of a pressure pickup.
The circuit is designed so that the internal resistance is six times the total
transducer resistance. A source of 100 V is used to energize the circuit.
Calculate the voltage output at 25,50,60 and 80 percent full load on the

transducer. 5

(b) Explain the theory and construction of Bimetallic thermometers. What are

the commonly used metals ? 5
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6. (a) Examine the stability of s*+21s%+21s2+36s +20=0 using Routh’s method.
5

(b) Describe the construction and working of thermocouples. Describe the

thermo-electric laws and their applications. 5
7. (a) Define Mcleod gauge. Explain the principle of working with neat sketch. 5
(b) What are the rules for Block diagram Reduction ? 5

8. Draw the Bode plots for the following open loop transfer function. Indicate the

gain and phase margin. 10
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