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Lecture 3

System of Units of Measurements

2.1 Introduction

➢The physical quantities الفيزيائيةالكميات must be defined both in kind and value. The
measure of kind of physical quantity is called “the unit”.

➢ For example, when we say (100 meters), we know that the meter is the unit of
length and that the value of length is one hundred. The physical quantity, length, is
therefore defined by the unit, meter. Without the unit, the number (100) has no
physical meaning.

➢ In science and engineering, two kinds of units are used:
▶ fundamental.
▶ derived.
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2.2 Fundamental and Derived Units

➢ Fundamental units are units that are independently selected and are not
dependent on any other units. They are also called ”base units”. The most
famous examples of fundamental units are the units meter for length (m),
kilogram for mass (kg), and second for time (s).

➢Table (1) shows the seven basic SI unit quantity and units of measurement, with
their unit symbol:

Amount of substance Mole mol
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➢ Derived units are the units that can be expressed mainly in terms of fundamental units.

• For example, the unit of area of some rectangle (m^2) and it is derived from
Area = length ∗ width

The length and width the equation above are measured in meters. Therefore, the unit for
area is resulting from (m ∗m = m^2).

• The volume can be calculated as;

volume = length ∗width ∗height

The unit for volume can be derived as;

m ∗m ∗m = m^3

• As another example, the density can be calculated as;
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• The derived units may take special names such as the names of the famous scientists. i.e.,
Newton is the measure of force which equals to Kg m/s2 while it is commonly referred as N
(the first letter of the scientist rule). Some of the derived units are listed in Table (3).

Table (3): Examples of some physical quantities with their corresponding symbols. 
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2.3 Multiples and Submultiples of units

➢ The units in actual use are divided into submultiples for the purpose of measuring
quantities smaller than the unit itself.

➢ Table(3) lists the decimal multiples and submultiples of units. 10

10
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• Table (4) lists some of common conversion factors for English into SI units.
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Example (1) : The floor area of an office building is 5000 m^2 calculate the floor area in ft^2
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Example (2): The velocity of light in free space is expressed as 3 X 108 m/s. Give the velocity of light in (i)
km/hr (ii) ft/s
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Quiz


