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Units and Dimensions   
 

 
 

Introduction 

                Physics is defined as the science which deals with 

the study of natural phenomena. In physics we perform 

experiments and then propose theories which predict the results 

of measurements. To define any specific physical quantity in 

physics one must have a definite set of rules for calculating the 

quantity in terms of other well defined quantities that can be 

measured. A measured number or quantity have units. We usually 

consider quantities like mass, length, time and perhaps charge and 

temperature as fundamental dimensions. We then express the 

dimensions of other quantities like velocity, (length/time) in 

terms of the basic set. Units give the magnitude of some 

dimension relative to an arbitrary standard. Beside this in 



measuring a physical quantity, some uncertain occurs. A 

deviation from true value or correct value is called error. Thus it 

is necessary to learn the techniques for estimating this 

uncertainty. In this content we study various type of unit and 

fundamental unit and their conversion, derived unit and various 

type of errors and how to minimize these errors. 

As we are aware that Physics is a science which based upon 

exact measurement. Whenever we make a measurement we 

obtain a number. 

Any quantity that can be measured is known as physical 

quantity. All quantities which are observed and measured much 

be clearly defined. For this the knowledge of unit and dimension 

is essential. 

 

 



Physical Quantities 

 Physical quantities are those quantities in terms of which 

law of physics can be expressed and which can be measured 

directly or indirectly for example: mass, length, time, velocity, 

acceleration, force, work, momentum torque, potential electric 

current, energy, etc., are called physical quantities because they 

can be measured and expressed in terms of base units. 

 

Types of Physical Quantities  

 

Physical quantities can be classified as: 

1. On the basis of units  

2. On the basis of direction and magnitude 

 



Physical Quantities on the Basis of Units  

On the basis of units, the physical quantities are of two 

type: 

i. Basic or Fundamental Quantities. 

ii. Derived Quantities.  

 

i. Basic or Fundamental Quantities:  

Fundamental quantities are those physical quantities 

which cannot be expressed in terms of any other physical 

quantity and these quantities are unique and independent 

mass, length, time, temperature, electric current 

luminous intensity and amount of substance (matter) are 

seven basic or fundamental quantities. 



ii. Derived Quantities: Derived quantities are those 

physical quantities which can be expressed in terms of 

fundamental quantities and these quantities are not 

independent quantities. For Example: Velocity, 

momentum, volume, force, torque etc. are all derived 

quantities. 

2.  Physical Quantities on the Basis of Direction and 

Magnitude On the basis of direction and magnitude the 

physical quantities are of two type.  

i. Scalar Quantities.  

ii. Vector Quantities. 

 



i. Scalar Quantities: Scalar quantities are those physical 

quantities which have only magnitude and no direction. For 

Example: Mass, time, distance, speed, work, energy etc. 

ii. Vector Quantities: Vector quantities are those physical 

quantities which have magnitude and direction both and obey the 

parallelogram law of addition of vectors. For Example: Velocity, 

displacement, force, torque, momentum etc. 

Measurement 

Measurement is of paramount importance in our daily life as well 

as in every branch of engineering. It is the process of comparison 

of an unknown quantity with a known fixed unit quantity of the 

similar nature. A measurement requires two steps:  

i. Unit or Standard 

ii. Numerical Value 
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