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Gravitation: 

We know that any object, when released from a height always falls downwards. It means that a 
force of attraction is exerted on the object in the downward direction. Actually it is the earth that 
attracts all the objects towards its centre.  

The force with which the earth attracts all the objects towards its centre is called gravitational force or gravity. 

 

Universal Law of Gravitation or Newton’s Law of Gravitation: 

According to this law, ‘every particle of matter in the universe attracts every other particle with 
a force which varies directly as the product of masses of the two particles and inversely as the 
square of the distance between them’. 

Let there be two bodies having masses m1 and m2 which are separated by a distance r. The force 
of attraction between the two bodies is F.  

F can be formulated mathematically in the following way: 

 

                                                                                  𝐹 ∝  𝑚 𝑚    ------------------------------------------------ (1) 

and                                                                            𝐹 ∝            ------------------------------------------------ (2) 

Combining the two we get, 

                                                                                 𝐹 ∝   

Or,                                                                           𝐹 = 𝐺     ----------------------------------------------- (3) 

 

Where G is the proportionality constant known as universal gravitational constant.  

 

Value of 𝐺 = 6.67 ×  10 𝑁𝑚
𝑘𝑔   

The value of this constant does not depend upon place and time.  

 

 



Q. Why the law is called universal? 

A. Newton’s law of gravitation holds good for all the bodies of any size and shape in the universe 
and also it remains invariant under any physical or chemical changes. That’s why this law is 
called Universal. 

 

Definition of Universal Gravitational Constant (G):  

We know,   

                                                                             𝐹 = 𝐺  

Or,                                                                       𝐺 =      ----------------------------------------------- (4) 

If m1 = m2 = 1kg and r = 1 meter, then we get from equation (4) 

𝐺 = 𝐹 

Thus, universal gravitational constant G is defined as the force of attraction between two bodies 
of masses 1 kg each and separated by a distance 1 meter.  

 

Unit of Universal Gravitational Constant (G): 

We know,  

𝐹 = 𝐺 
𝑚 𝑚

𝑟
 

Or,                                                                   𝐺 =   

𝑈𝑛𝑖𝑡 𝑜𝑓 𝐺 =  
𝑈𝑛𝑖𝑡 𝑜𝑓 𝐹𝑜𝑟𝑐𝑒 ×  𝑈𝑛𝑖𝑡 𝑜𝑓 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑈𝑛𝑖𝑡 𝑜𝑓 𝑀𝑎𝑠𝑠
 

                                       S. I. Unit of G =    

 

Importance of Universal Law of Gravitation: 

The gravitational force explains several natural phenomena: 

i). Planets revolve around sun due to gravitational force between sun and the planets. 
ii). Earth binds all objects on due to this force. 

iii). Rainfall, snowfall etc. take place due to gravitational force of earth. 
iv). Moon and other artificial satellites revolve around earth due to this force. 
v). Tides in ocean is due to gravitational force between moon and water. 

vi). The atmosphere is there around earth due to gravitational force of the earth. 

 

 



Gravitational force between objects of Small size and Big size: 

i) Suppose two bodies of masses 1 kg each placed at a distance 1 m from each other. Then 
gravitational force between them is 

 

𝐹 = 𝐺 
𝑚 𝑚

𝑟
 

                                                                        =  
( . × )× ×

 

                                                                        =  6.67 × 10  N 

This force is too weak and so the two bodies of small size cannot move towards each other. 

 

ii) If a body of mass 1 kg is lying on the surface of earth then gravitational force between them 
is, 

𝐹 = 𝐺 
𝑚 𝑚

𝑟
 

Here, m1 = 1 kg, m2 = mass of earth = 6 × 10  𝑘𝑔, r = radius of earth = 6.4 × 10 m 

                                                                    𝐹 =  
( . × )× ×( × )

( . × )
 

                                                                        = 9.8 N 

Thus, earth exerts a gravitational force of 9.8 N on a body of mass 1 kg. This force is 
comparatively larger and it is due to this force, a body dropped from a height falls to the earth. 

 

iii) If both the bodies are heavy. Suppose the two bodies are earth and moon, then, 

m1 = mass of earth =6 × 10  𝑘𝑔, m2 = mass of moon = 7.4 × 10  𝑘𝑔, r = distance between 
earth and moon = 3.84 × 10 m 

Thus,                                                         𝐹 =  
( . × )×( × )×( . × )

( . × )
 

                                                                      = 2.01 × 10  N 
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