
Units and Measurements

Measurement of Mass

Measurement of Mass

Mass is a fundamental property of matter and is a measure of the amount of matter in an object. It is 
commonly measured using a variety of instruments depending on the required precision and the range 
of mass being measured.

SI Unit of Mass:

The SI unit of mass is the kilogram (kg).

Common Instruments for Measuring Mass:

1. Balance Scales: Used for comparing the mass of an object with known masses.
2. Spring Scales: Measure mass based on the displacement of a spring.
3. Electronic Scales: Provide digital readings of mass, often with high precision.
4. Mass Spectrometers: Measure the masses of particles with very high precision, often used for 

atomic and molecular mass measurements.

Methods of Measurement:

Direct Measurement: Using a balance or scale to directly measure the mass of an object.
Indirect Measurement: Calculating mass based on other measured quantities, such as using 
density and volume (mass = density × volume).

Range of Masses

The mass of objects in the universe spans a vast range, from the smallest subatomic particles to the 
largest astronomical bodies.

Range of Masses:

1. Subatomic Particles:

Electron:  kg
Proton:  kg
Neutron:  kg

2. Atoms and Molecules:

Hydrogen Atom:  kg
Water Molecule (H₂O):  kg

≈ 9.11 × 10−31

≈ 1.67 × 10−27

≈ 1.67 × 10−27

≈ 1.67 × 10−27

≈ 2.99 × 10−26
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3. Microscopic Organisms and Cells:

Virus:  to  kg
Bacteria:  to  kg
Red Blood Cell:  kg

4. Everyday Objects:

Grain of Sand:  kg
Human:  kg
Automobile:  kg

5. Large Structures and Geological Bodies:

Building:  kg
Mountain:  kg

6. Astronomical Objects:

Moon:  kg
Earth:  kg
Sun:  kg
Milky Way Galaxy:  kg

7. Universe:

Observable Universe:  kg

Unified Atomic Mass Unit (u):

For atomic and molecular masses, the unified atomic mass unit (u) is often used.
1 u is defined as  of the mass of a carbon-12 atom.
1 u =  kg.

Measuring Instruments for Different Ranges of Mass

1. Analytical Balance: High precision for small masses (up to a few grams).
2. Top-Loading Balance: Used for larger masses (up to several kilograms).
3. Industrial Scales: Measure very large masses (up to several tons).

Methods to Determine Mass in Different Contexts

1. Gravitational Method: Used to measure large masses like planets and stars by observing 
gravitational effects.

2. Inertial Method: Using Newton's second law  to determine mass based on the response to 
applied forces.

Importance of Accurate Mass Measurement

Crucial in scientific experiments to ensure accurate results.

≈ 10−20 10−18

≈ 10−15 10−12

≈ 10−12

≈ 10−6

≈ 102

≈ 103

≈ 106

≈ 1012

≈ 7.35 × 1022

≈ 5.97 × 1024

≈ 1.99 × 1030

≈ 1.5 × 1042

≈ 1053

​12
1

1.66 × 10−27

F = ma
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Essential in industries for quality control and material management.
Vital in medicine for dosing and pharmacology.

Understanding the measurement of mass and the range of masses encountered in various contexts 
helps in selecting appropriate instruments and techniques for accurate and reliable measurements.
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