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An introduction to metrology
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1.2
1.3

International System of Unit ( SI Units )- Base Units (Kilogram, Meter, Second,
Kelvin, Ampere, Candela, Mole); Supplementary Units- (Radian, Steradian) and
Derived Units

Traceability and Hierarchy of Standards

General Metrological Terms: True Value; Conventional True Value; Measurand;
Accuracy; Repeatability; Reproducibility; Error, Random Error, Systematic
Error, Systematic Error; Uncertainty; Sensitivity; Resolution; Stability; Accuracy
of Measuring Instruments; Calibration; Verification

Verification and Calibration

2.1

2.2

2.3

2.4

2.5
2.6
2.7

Commercial Balance and Bullion Weights; Working Standards; Secondary
Standards; Primary Standards; Reference Standards

Direct Weighing; Substitutional Weighing; Double Substitutional Weighing;
Transpositional Weighing; Intercomparisions

Mass Related Quantities i.e. Volume (Volume Standard, Verification of
Volumetric Glassware) Standard Hydrometer & their Calibration, Venturimeter,
manometer

Types of Balances- Single Pan, Double Pan, Electronic Balance, Precision
Balance

Calibration of Precision Balance

Verification of Commercial & Electronic Balances

Verification of Platform, Dial Scale & Weighbridge

Verification and Calibration of Length Standards

3.1
3.2
3.3
3.4
3.5
3.6

Standard Meter Bar

Gauge Block

Micrometer

Caliper

Screw Gauge

Straightness, Flatness, Parallism, Circulatory, Rotation

Thermometry (Measurement of Thermodynamic Temperature)

4.1
4.2
4.3

4.4

Types of Thermometers

Verification of Thermometers (Liquid in Glass Type)

General Concept of Thermocouple; Seebeck Effects; Platinum Resistance
Thermometers; Pyrometer

General concept of Hygrometer, Dew Point, Measurement of Humidity

Measurement of Current & Current Related Quantities (Ampere, Voltage and
Resistance)

5.1

5.2

5.3
5.4
5.5
5.6
5.7

Ohms Law; Potentiometer; Wheatstone Bridge; Meter Bridge; Power Meter;
Thermistors

Verification and Calibration of Ammeter; Volta meter; Ohmmeter and
Multimeter

Galvanometer; Principle of Shunt

Measurement of Current; Volt and Resister

Measurement of Capacitance and Inductance

Colour Code of a Resistor

Home Appliance Electric Power Meter

Photometry and Time

6.1

Luminous Intensity; Luminous Flux; Lumen; Candela



6.2 Measurement of Intensity of Light using Integrating Sphere.

6.3  Nepal Standard Time Based on GPS; Tele Clock; Atomic Clock

Expression of Error in Measurement and Uncertainty in Calibration

7.1  Calculation of Error and Uncertainty in Measurements (Mass, length, Balance,
Thermometer)

7.2 Factors considered calculating Uncertainty

Calibration and Measurement of

8.1 Pressure Gauge

8.2 Proving Ring

8.3  Universal Testing Machine

8.4  Atmospheric Pressure

8.5  Air Density

8.6 Dial Gauge

8.7  Verification of Taxi Meter

8.8  Verification of Dispensing Pumps

8.9  Use of Sensor and Gears in Measuring Instruments

8.10 Standard Rolling Machine

International Organizations Concerning Metrology

9.1  Formation, Duties and Responsibilities of
9.1.1 BIPM (Bureau International de Poids et Measures)
9.1.2 OIML (Organization International de Metrology Legal)
9.1.3 CGPM (Conference General de Poids et Measures)
9.1.4 IEC (International Electro-technical Commission)
9.1.5 APMP (Asia Pacific Metrology Programme)

9.2 Evolution of SI System of Units

Miscellaneous

10.1  Equilibrium of forces, Lami's Theorem

10.2  Elasticity, Hook's Law and Spring

10.3  Shear force & Bending moment, Deflection of beam, Lever

10.4  Ultrasonic Sound Wave and Radar

10.5 Laser Rays

FET Fg3ar qqA1 ¥e< (Sample questions)

. The "Metro" is defined at present with respect to

A. Specified fraction of the circumference of the earth at the equator

B. Wavelength of Light

C. Speed of Light in Vacuum

D. Speed of Sound in Vacuum Correct Ans. (C)
. The only remaining "Unit" of Artifact type is

A. The unit of length B. The unit of Mass

C. The unit of Temperature D. The unit of time Correct Ans. (B)

Nepal Standard, the Quality Certification Mark
A. lIs an assurance of Quality

B. Protects against substandard goods

C. Saves cost in sampling, inspection and testing

D. All of the above Correct Ans. (D)
. Standardization space was first proposed by
A.L.C.Verman B. J.M.Juran C. G.Taguchi D. W.A.Shewhart

Correct Ans. (A)
. The closeness of the agreement between the result of a measurement and the true value of
the measurement is known as
A. Accuracy of measurement B. Repeatability of measurement
C. Reproducibility of measurement D. Uncertainty of measurement
Correct Ans. (A)



