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Systems of Units 

 

This system of units is based on the fact that the three 

fundamental units of mass, length and time are not sufficient to 

obtain units of all physical quantities related with engineering and 

other branches of physics like thermodynamics optics, electro-

city and magnetism, electrodynamics etc. In 1971, the general 

conference of weight and measure decided a new and logical 

system of units which is known as the International System of 

Units or simply abbreviated as S.I. Units.  

 

The list of basic units and supplementary units are given below in 
table 1 and table 2 respectively. 

 
 
 

Table 1- Basic or Fundamental Units 
 



S.No. Fundamental Quantity Unit  Symbol 

1 Mass  Kilogram  Kg 

2  Length Meter M 

3 Time  Second S 

4  Temperature  Kelvin K  

5  Electric Current  Ampere A 

6  Luminous Intensity Candela cd 

7 Substance Mole mol 

 

 
 
 

Table 2- Supplementary Units 
 
 
 

S.No. Quantity Unit  Symbol 

1 Plane Angle  Radian  rad 

2  Solid Angle  Steradian Sr 

 

 

 

 

Dimensions 



The dimensions of a physical quantity are the powers to which the 

fundamental units of mass, length and time are raised to obtain 

the derived unit of that physical quantity. The three fundamental 

units mass, length and time are denoted by capital letters in the 

bracket [M], [L] and [T] respectively. The dimensions of other 

physical quantities are expressed in terms of these symbols. See 

the following examples: 

Example 1: Speed = distance /time = m/s 

																					
[�]

[�]
 =      [LT-1] 

Example 2: Volume = Length x breadth x height 

= m X m X m = [L] x [L] x [L] = [L3] 

Example 3: Density =Mass/Volume 

=Kg/m3        =  [ML-3] 

 Example 4: Force = mass X acceleration 

  = Kg X m/s2   = [M] [LT-2] = [MLT-2] 



In the above examples the powers raised on units mass, 

length and time are called dimensions. Therefore, Dimensions of 

a physical quantity are the power to which the fundamental units 

are raised to obtain that quantity.  

To express the dimensions of physical quantities, 

following symbols of fundamental physical quantities are used. 

 Mass= [M] 

 Length = [L]  

 Time= [T]  

Temperature = [Q] or [K]  

 Current = [A] 

Dimensional Formula 

Dimensional Formula of a physical quantity is the formula 

which indicates the relation between the derived unit and the 

fundamental units. That is an expression which tells us how and 



which of the fundamental units enter into the units of physical 

quantity.  

Consider a physical quantity [X] and its derived unit depends 

upon ath power of mass, bth power of length and cth power of time, 

then the dimensional formula of [X] is given by 

[Ma Lb Tc] 

 Example: Momentum = Mass X Velocity 

Mass x Displacement/time 

= [M] [L]/[T]   =  [MLT-1] 

If a quantity does not depend upon any of the base units. The 

quantity is said to have zero dimension.  

Example 2: Area = length X breadth 

= [L] x [L]    [L2]  

It does not depend upon mass and time and hence the mass and 

time dimension of area will be zero Therefore, in general the 

dimensional formula of area can be written as [M0 L2T0] 



Dimensional Equation  

The dimensional equation of a physical quantity is the relation 

between the dimensional formula and the given quantity. 

If 'X' represents any physical quantity, then [X] = [MaLbTc] is 

known as dimensional equation physical quantity 'X'.  

Example 1: If P (Momentum) is a physical quantity, then [P] = 

[MLT-1] is dimensional equation momentum 'P'. 

 Example 2: If (Force) F is a physical quantity, then its 

dimensional equation is given by [F] = [MLT-2] 

  

 Steps to obtain the Dimensional Formula  

The following are the necessary steps for obtaining the 

dimensional formula of a physical quantity: 

i. Write the given physical quantity into its constituent 

fundamental physical quantities. 



ii. Replace these fundamental physical quantities by respective 

symbols such as Mass=[M], Length =[L], Time = [T]  

iii. Write them inside a square bracket with appropriate powers i.e., 

[MaLbTc] where a, b, and c are numbers indicate how many times M, L 

and T occur in the given quantity. 

iv. Write positive power for numerator and negative power for denominator 

Velocity =displacement/ time= L/T = [M0LT-1] 

v. If a quantity does not depend upon any one base units, then put its power 

as zero.  

Dimensional Formula of Some Important Physical Quantities 

(Adopted from https://eteaprep.blogspot.com/2019/04/dimensions-of-

physical-quantities.html) 

 



 



 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


