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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: 

 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). 

 Derived Quantities: These are quantities derived from the base quantities through 

mathematical formulas. For example, Velocity (Distance / Time) or Force (Mass × 

Acceleration). 

 

 (Physical Quantities. الكميات الفيزيائية )1

 أي شيء تكدر تقيسه وتوصفه برقم )قيمة عددية( هو كمية فيزيائية. مثل الطول، الكتلة، السرعة، أو حتى درجة الحرارة.
 تنقسم هذه الكميات إلى نوعين رئيسيين:

 ( الكميات الأساسيةBase Quantities:)  هي الكميات اللي نعتبرها "أصلية" وما نشتقها من غيرها. حسب النظام الدولي
(SI هن ،)كميات فقط )مثل الطول، الكتلة، الزمن، التيار الكهربائي(. 7 

 ( الكميات المشتقةDerived Quantities:)  هي الكميات اللي نشتقها من الأساسية عن طريق قوانين رياضية. مثل
 تعجيل(.× )كتلة  القوةزمن( أو ÷ )مسافة  السرعة

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.I 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: 

ةيالكمية الأساس  الرمز (SI Unit) الوحدة الدولية 

 m (Meter) متر (Length) الطول

 kg (Kilogram) كيلوغرام (Mass) الكتلة

 s (Second) ثانية (Time) الزمن

 K (Kelvin) كلفن درجة الحرارة
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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 10^3 (Thousand). 

 Mega (M): means 10^6 (Million). 

 Milli (m): means 10^-3 (One-thousandth). 

 Micro (µ): means 10^-6 (One-millionth). 

Derived quantities, along with their laws and units: 
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5-Unit Conversion تحويـل الوحدات()  
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Homework 

One 


