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FUNDAMENTALS OF INSTRUMENTATION

Full Marks: 100

Time: Three hours

Thefigures in the margin indicatefuil marks for the questions.

Answer any tive ques tions.

Q{ote" Students are allowed to use tables for the calculation of the chi square value)

With the help of an example, *i
measurement system? Are transducers and sensors same? If not, how are they
diffbrent from each other? What are the different categories of transducers-
briefly describe each with some examples.
With the help of examples *rit

1. Null and deflection type instruments
2. Analog and digital type instruments

,ng34d externally powered instruments
Give a suitable example of u rn
sensing, variable conversion, variable manipulation and data presentation
elements and highlight their functions.
Define Systematic error and ei"" u
systematic errors.

Whyrandom elrors are also cffi What are the techniques to
reduce the random and gross errors?

l+2=3

Determine the mean, median an
30, 36, 26,29,25,31,25,27 ,32,25
What does a normal distribution
normal distribution curye is unity.

Determine the average deviat
and standard deviation of mean of the following readings:
4.9, 5.1, 5.0, 5.2, 5.3, 4.9, 4.7
Drr.*in. rh" l.ur, rqu?rr.orffi@
Resistance (O)

In a rneasurement of viscosity co
Viscositycoefficient(poise) Observedfrequency



6-8

8-10 4

10-t2 2

Determine if the viscosity coefficient follows the Gaussian distribution or not.
Test t'values up to 10% level.

4. a) What do you mean rtrtir .huru
3 desirable and 3 undesirable static characteristics.

1*3:4

b

)

What is a hysteresis effect-briefly explain? Wh
threshold, dead time, dead zone and resolution?

3+4:7

c) What are the loading effects of
measurements?

3*3:6

d

)

What do you mean by time and frequency Oo-
of first order system

2-rl=3

5. a) Write a short note on Fundamental SI Units 05

b

)

Draw the differential amplifier circuit *ith ou 05

c) Block diagram of simplified traceability taOaer. nxplain 05

d

)

Drawtheblockdiagramofweightmeasurementsystffi
all functional blocks

05

6. a) Draw the Instrumentation amplifier circuit w@
advantages?

05

bl
)lI

Discuss the characteristics of an ideal operutionalimplifi"r 05

trxplam the aclvantages of current transmission over voltage transmission. 05

d

)

How voltmeter and Ammeter is calibrated? 05

7. a) Explain with circuit diagram of Op-Amp b 05

b

)

Explain Calibration of wattmeter usin 05

c) Explain Kelvin-varley voltage Divider to@ 10
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