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Introduction Physical Quantities-Measurement-Unit
Conversion

1. Physical Quantities

A Physical Quantity is any property of a material or system that can be quantified by
measurement (expressed with a numerical value).

They are classified into two main categories:

o Base Quantities: These are independent quantities that are not defined in terms of others.
According to the International System of Units (SI), there are 7 base quantities (e.g.,
Length, Mass, Time).

o Derived Quantities: These are quantities derived from the base quantities through
mathematical formulas. For example, Velocity (Distance / Time) or Force (Mass x
Acceleration).
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2. Units of Measurement

In physics, a number without a unit is meaningless.

For ex. / If you say "the length is 5," the immediate question is: 5 what? Meters?
Centimeters? This is why.. we need Units.
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« SYSTEMS OF UNITS: CGS, FPS, MKS, SI
For measurement of physical quantities, the following systems are commonly used:

1. C.G.S system: In this system, the unit of length is centimeter, the unit of mass is
gram and the unit of time is second.

2. F.P.S system: In this system, the unit of length is foot, the unit of mass is pound
and the unit of time is second.

3. M.K.S system: In this system, the unit of length is meter, unit of mass is kg and
the unit of time is second.

4. S.1 System: This system is an improved and extended version of M.K.S system
of units. It is called international system of unit.

Note: The most widely used system is the International System of Units (SI
Units). The table below shows the fundamental units:
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3. Measurement

Measurement is the process of comparing an unknown quantity with a standard quantity (the
unit). For a measurement to be reliable, you must consider two concepts:

1. Accuracy: How close a measurement is to the true or accepted value.
2. Precision: How close a series of measurements are to each other (consistency).

Important Note: No measurement is 100% perfect. There is always some Uncertainty (error)
due to the instrument used or human factors.

4. Scientific Prefixes

In physics, we often deal with extremely large or small numbers. We use Prefixes to simplify
writing these values:

Kilo (k): means 1073 (Thousand).

Mega (M): means 10”6 (Million).

Milli (m): means 10"-3 (One-thousandth).
Micro (p): means 107-6 (One-millionth).

Derived quantities, along with their laws and units:
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Example 1: Calculating Density

Question: An object has a mass of m = 200 kg and a volume of V' = 0.5 m?. Calculate the

density of this object.
« Formula: Density = V':;i:;
+ Solution:
200 :
= — =400 kg/m*
=05 9/

« Result: The density is 400 kg/m?.
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Example 2: Calculating Force

Question: A car with a mass of m = 1200 kg is moving with an acceleration of a = 2m/s?.

What is the force acting on it?
« Formula: Force = Mass x Acceleration

+ Solution:
F=1200 x 2 =2400 N

+ Result: The force is 2400 N ewtons.
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:Problem 1

Q: A copper piece has a volume of V = 500 cm”. If the density of copper is p = 8900 kg/m*
kg . Find the mass in

500 <+ 10° = 0.0005m® :m* Step 1: Convert Vto
m=pxV =28900 x 0.0005 =4.45 kg :Step2
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:Problem 2

Q: A train moves at v = 90 kmfh. Calculate the distance (d) in meters covered in

t = 20 minutes
90 x & = 25m/s:m/s Step 1: Convert speed to =
.20 x 60 = 1200 s :Step 2: Convert time to seconds -

d=wvxt=25x 1200 = 30,000 :Step 3 -

Homework
One

Question: A solid iron cube has a side length of L = 0.1 m. If you know that the density of
iron s p = 7800 kg /m?, calculate the mass of this cube.
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