
OBJECTIVES 
I. To understand the concept of measurement and measuring instruments along with the types of

errors encountered.
II. To know the construction and working of instruments used in the measurement of

displacement, temperature and pressure.

III. To know the construction and working of instruments used in the measurement of level, flow,

speed, acceleration and vibration.

IV. To know the construction and working of instruments used in the measurement of

displacement, temperature and pressure.

V. To understand the basic elements of control systems and servomechanisms for temperature,

speed and position control.

S. No. Question 

Blooms 

Taxonomy 

Level 

Course 

Outcomes 

UNIT-I 

1 a) Define measurement and explain its significance in our day

to day life.

b) What are the different sources of errors in measuring
instrument? Suggest and explain the methods for elimination

or minimization of the errors.

comprehension e,d 

2 Explain the dynamic performance characteristics of measuring 

instruments. 
knowledge e,d 

3 Explain the various static characteristics of a measurement 

system. 
knowledge e,d,l,g 

4 Explain the various elements of generalized measurement 

system with a neat sketch. 
comprehension e,g 

5 What is meant by statistical analysis of random errors? Explain 

the terms involved in it. 
knowledge e,d 

6 With the help of a suitable example, explain the functional 

description of various elements of a generalized measuring 
system. 

comprehension l,g 

7 a) Classify measuring instruments.

b) What are the desired, modifying and interfering inputs for a
measurement system? Give examples for each of these

quantities. What is the influence of these on the final output?

knowledge e,d 
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8 Explain the dynamic response characteristics of first order 

instruments to step, ramp and sinusoidal inputs. 
knowledge e,d,l,g 

9 a) Differentiate between accuracy and precision.
b) How do second order instruments respond to ramp input?

comprehension e,g 

10 a) Distinguish between direct and indirect methods of

measurement with suitable examples.

b) Discuss propagation of uncertainties in measurement
systems.

comprehension d,l 

UNIT – II 

1 

Discuss the following transducers with respect to their 

construction, working and characteristics: 

a) Piezo-electric
b) Capacitance

c) Ionization

comprehension e,d 

2 Explain the calibration procedure for inductive transducer. analysis l,g 

3 

a) Explain the working principle, construction and

characteristics of Linear Variable Differential Transformer
(LVDT).

b) A platinum resistance thermometer has a resistance of 140.5

Ω and 100.0 Ω at 100° and 0° respectively. If its resistance
becomes 305.3 Ω when it is in contact with a hot gas,

determine the temperature of gas. Take the temperature

coefficient of platinum as 0.0039°C
-1
.

comprehension e,d 

4 

a) List electrical transducers for measurement of linear and
angular displacement.

b) Explain the construction and working of a photo-electric

transducer.

comprehension e,d,l,g 

5 
Design a measurement system for displacement measurement 
using LDR (Light dependent resistor) as sensor. 

comprehension e,g 

6 

Explain the principle of working of a pyrometer. With the help 

of a neat sketch, explain a pyrometer and state its advantages of 
the same. 

knowledge d,l 

7 

a) Explain the temperature measurement by thermocouples.

b) Explain the temperature measurement by resistance

thermometers.

comprehension e,d 

8 
Explain the use of thermocouples for the measurement of 

average temperature of a room. 
comprehension e,d 

9 

a) Distinguish between RTD and Thermistors.

b) State the laws of thermocouples. How are the laws useful in
construction of thermocouple thermometers?

knowledge e,d,l,g 

10 

a) Differentiate between rare metal thermocouples and base

metal thermocouples.

b) Why protection is needed for a sensing element?

comprehension e,g 

UNIT – III 

1 
With the help of line diagrams, explain the construction, 

working and advantages of thermal conductivity gauges. 
comprehension e,d 

2 
With the help of a suitable diagram, explain the construction, 

working and principle features of bourdon tube pressure gauge. 
analysis l,g 

3 
a) Explain the working principle of diaphragm gauge with a neat

diagram.
comprehension e,d 
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b) State the advantages and disadvantages of diaphragm gauge.

4 

a) Explain the working principle of manometers for pressure

measurement.

b) List out various types of manometers used for pressure
measurement and discuss their specific characteristics.

comprehension e,d,l,g 

5 
How do you measure the pressure with the help of U-tube 

manometer and micro-manometer? 
comprehension e,g 

6 

a) What is the basic principle in thermal conductivity gauge?
Explain the working principle of thermal couple type

conductivity gauge.

b) A Mcleod gauge having V = 200 cm
3 
and a capillary diameter

of 2 mm is used to measure the gas pressure. What will be the
pressure of the gas corresponding to a capillary of 4 cm?

knowledge d,l 

7 
Explain the construction and working principle of Ionization 

pressure gauge. 
comprehension e,d 

8 

a) Explain absolute, gauge and vacuum pressure
b) Explain with the help of suitable sketches, the difference

between a Bellow gauge and a diaphragm gauge for pressure

measurement.

comprehension e,d 

9 
Describe the construction, theory and applications of different 

types of Diaphragm pressure gauges. 
knowledge e,d,l,g 

10 
Explain the construction, working principle and features of 

Pirani thermal conductivity gauge. 
comprehension e,g 

UNIT – IV 

1 
What is the principle of working of a magnetic flow meter? 
What are its advantages over other types of flow meters? 

analysis e,d 

2 
a) Describe the construction of bubbler level indicator.
b) Explain the use of rotameter for flow measurement.

knowledge l,g 

3 

a) Explain the working principle of ultrasonic flow meter.

b) Explain the construction and working principle of turbine
flow meter with a neat sketch. State its advantages and

limitations.

comprehension e,d 

4 
With the help of a neat diagram, explain the construction, 

working and special features of Laser Doppler anemometer. 
knowledge e,g 

5 

a) Enumerate the principle of operation, construction details,

advantages and limitations of rotameter.

b)List out the advantages and dis-advantages of indirect method
level measurement.

analysis e,d 

6 

Describe in detail with neat sketches: 

a) Hook level indicator

b) Turbine flow meter
c) Cryogenic fuel method

knowledge l,g 

7 

Explain in detail with neat sketches: 

a) Bubbler level indicator

b) Ultrasonic level method
c) Capacitive level method

comprehension e,d 

8 
Distinguish between the direct and indirect modes of level 

measurement. Discuss in brief about the methods. 
comprehension e,d,l,g 

9 Explain the principle of operation of Hot wire anemometer knowledge e,g 

10 List the various equipments for measurement of flow. Discuss comprehension d,l 
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each one of them in brief. 

UNIT – V 

1 Explain the construction, working and applications of 

vibrometer. 
analysis e,d 

2 What is the working principle of stroboscope? Explain its 

working and applications. 
knowledge l,g 

3 Explain the construction and working principle of A.C 

tachometer with a neat diagram. State its advantage  and 

limitations. 

comprehension e,d 

4 Explain the angular velocity measurement by : 
a) AC tachometer

b) Stroboscope

c) Photoelectric tachometer

knowledge e,g 

5 Explain the working principle of seismic instruments. With the 
help of suitable diagrams, explain the construction, working and 

application of vibrometer. 

analysis e,d 

6 a) What is meant by tachometer?
b) With neat sketch, explain the working principle of revolution

counter and tachoscope tachometers.

knowledge l,g 

7 Describe the functioning of a stroboscope and describe and 
explain how speed of a rotating shaft can be measured using a 
single pattern and multi-pattern disc. 

comprehension e,d 

8 Explain the working principle of non-contact type of electrical 

transducers 
comprehension e,d,l,g 

9 Name the different mechanical tachometers. Sketch and explain 

the working of centrifugal tachometer. 
knowledge e,g 

10 Explain the measurement of vibration by Reed Vibrometer. comprehension d,l 

UNIT – VI 

1 Explain the use of electrical strain gages for bending strains. comprehension e,d 

2 
Explain the use of resistance strain gauges for the measurement 

of bending and compressive strains. 
knowledge e,d 

3 
How are the electrical strain gauges classified? Explain their 
characteristics. 

knowledge e,d,l,g 

4 
Define gauge factor. Explain the factors on which gauge factor 

depends. 
knowledge e,g 

5 Derive an equation of a gauge factor. knowledge d,l 

6 
Four strain gauges are mounted on a test specimen of steel 
subjected to a tensile load. Show the arrangement of gauges on 

the test specimen and also in the bridge 

analysis e,d 

7 

A 200 Ω strain gauge is bonded to a steel bar which is subjected 

to a tensile load. Cross-sectional area of the bar is 0.8 x 10
-4

 m
2
 

and E = 200 GN/m
2
. Determine the gauge factor of the gauge. 

comprehension l,g 

8 

a) What is the temperature compensation with respect to strain

gauges?
b) Explain how an unbonded strain gauge is used to measure

strain.

c) List the essential characteristics required for the backing

material of a bonded strain gauge.

comprehension e,d 

9 
a) Describe the salient features of a semi-conductor type strain

gauge.
comprehension e,d,l,g 
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b) Explain the two-arm and four-arm conditions used for strain

measurements.

10 

a) If a strain gauges has a low gauge factor, what does it
indicate?

b) Name the various types of strain gauges for different

applications.

c) Distinguish between bonded and unbonded type of resistance
strain gauges.

comprehension e,g 

UNIT – VII 

1 

Give the classification of dynamometers. Explain how 

dynamometers can be used to measure the forces acting in 

different directions in a machine tool. 

comprehension e,d 

2 
a) Explain the working of dew point meter.

b) Explain the working principle of torsion meter.
knowledge e,d 

3 

a) List out various types of psychrometers. Explain any one of

them with a neat sketch.
b) Explain the working principle of strain gauge torsion meter

with a neat diagram.

knowledge e,d,l,g 

4 
What is a load cell? How do you measure force with the help of 
a load cell? Name the applications of load cells. 

knowledge e,g 

5 Explain the working of a sling psychrometer. knowledge d,l 

6 

a) What are the driving dynamometers? Explain any one of

them.

b) With the help of a neat sketch, explain the working principle
of a mechanical humidity sensing absorption hygrometer.

analysis e,d 

7 
a) How absolute humidity is measured?

b) How is dew point temperature measured?
comprehension l,g 

8 
How does a mechanical load cell work? Explain the principle of 
measuring shaft torque using strain gauge torsion meter. 

comprehension e,d 

9 

a) What is a psychrometer? Where does It find applications?

b) Explain clearly the difference between absorption,

transmission and driving type of dynamometers.

comprehension e,d,l,g 

10 

Discuss in brief: 

a) Elastic force meters

b) Moisture content of gases

comprehension e,g 

UNIT – VIII 

1 Explain the advantages of open loop control. comprehension e,d 

2 Discuss about speed control systems. comprehension l,g 

3 Differentiate between open and closed loop control systems. knowledge e,d 

4 
What is a servomechanism? Describe the features of a 

servomechanism. 
analysis e,d 

5 
What is a block diagram? Explain the steps involved in the 

preparation of block diagrams. 
comprehension l,g 

6 

a) What are the requirements of a control system?

b) Describe the operation of a driver driving an automobile on
the road and identify the components, input and output of the

human system.

comprehension e,d 

7 

Suggest a simple control system which automatically turns on a 

room lamp at dusk and turn it off in day light. Draw the 
schematics and block diagram of the suggested control system. 

comprehension l,g 
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8 What are the basic elements of a control system? Explain. comprehension e,d 

9 

Describe a control system to fill a tank with water after it is 

emptied through an output at the bottom. This system 

automatically stops the inflow of water when the tank is filled. 
Draw the clock diagram of the system. 

knowledge e,d,l,g 

10 

Explain the concept of control in engineering. List several 

control devices with which you are familiar and describe any 

two of them. 

comprehension e,g 
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