
Grade 9 NS - Field Forces - Gravitation - Mass and Weight 
Gravitation 
  
Gravitation is a universal force; it is one of the fundamental 
forces of nature. 
  
It affects the largest and smallest of objects and all forms of 
matter, and energy. Gravitation governs the motion of 
astronomical bodies. It keeps the moon in orbit around the 
earth and keeps the earth and the other planets of the solar 
system in orbit around the sun. On a larger scale, it 
governs the motion of stars and the entire universe.  
 
Typically the term gravitation refers to the force in general, and the term gravity refers to the Earth's 
gravitational pull. Gravitation is a non-contact force (i.e. it acts over a distance) 
 
  
Newton’s Law of Universal Gravity 
  

Every mass in the universe pulls on every 
other mass in the universe 

  
Newton also stated that this attraction between objects / 
particles related to both the mass of each of the objects / 
particles and the distance between them. 
  

● The greater the masses the greater the force. 
● The closer the masses the greater the force. 

 
The gravitational force which two objects exert on each         
other gets smaller as the two objects move further apart.          
The more mass the two objects have the larger the          
gravitational force. 
 
Any two masses will exert an equal force of gravitation on one another. Thus when you stand on the Earth                    
the Earth exerts a force of gravitation on you and you exert an equal and opposite force of gravitation on                    
the Earth.  
 
However if you jump up into the air away from the surface of the Earth. Although that equal and opposite 
force of gravitation still exists, you will accelerate back towards the Earth whilst the Earth will not seem to 
move towards you. This is because your mass is much much much less than that of the Earth. In theory the 
Earth does also accelerate towards you, but its mass is so much larger that this acceleration is so small it is 
almost zero. 
  
The Earth's Gravity 
The earth exerts a force of attraction (gravity) on all objects. This force acts vertically towards the centre of 
the earth. 
  
If you drop an object, as it falls to the ground (towards the centre of the earth) it gets faster and faster, it 
accelerates. This acceleration from the pull of gravity is called g. 
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The value of g depends on the mass of the object, thus an astronaut on the moon does not experience the 
same degree of gravitational pull. This is because the value of g on the moon is less than g on Earth. 
  
Weight 
The weight of an object is equal to its mass multiplied by acceleration due to gravity. 
  

w = m x g 
  

The weight of an object is the gravitational force exerted on it by the Earth (or the Moon, or another planet).                     
It is also measured in newtons (N).  
 
The mass is the amount of matter in an object. Mass is measured in grams (g) or kilograms (kg). The mass                     
stays the same no matter where it is determined. 
  
The weight of an object will change when weighed in different places with different gravitational force such                 
as on Earth compared to the Moon.  
 
If we hold a 1kg mass on a force meter (to measure the gravitational pull) we get a value of 9.8N 
(Newtons). This tells us that the gravitational acceleration at the surface of the Earth is 9.8ms-2. For the 
sake of simplicity in calculations you can round it to 10ms-2. Thus weight of a 1kg mass near the surface of 
the of the Earth is 1 x 10 = 10N 
 

Gravity Quiz 

1.    Is gravitation a contact or a non-contact force? 

________________________________________________________________________ 

  

2.    What is the difference between gravitation and gravity? 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

  

3.     Fill in the blanks 

  

Every _________ in the universe __________ on every other ________ in the _________ 

  

This is a physical law, what is it called? 

________________________________________________________________________ 
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4.   

a.    What is the approximate value of acceleration due to gravity (g) near the surface of the earth? 

________________ 

  

b.    What is weight? Provide a definition and a formula . 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

________________________________________________________________________ 

 ________________________________________________________________________ 

c.    Given this information, complete the following table for the mass and weight of different objects on 

Earth. Take g as 10ms-2 

 

Object Mass (kg) Weight (N) 

Average Man 95  

Bag of Dog food 8  

Packet of sugar 2.5  

Packet of spaghetti 0.5  

 

d. Complete the following table for the weight of an average woman in different places in the universe 

Place Object Mass 
(kg) 

Local value of g 
(ms-1s-1) 

Weight 
(N) 

Earth Woman 65     

Moon Woman 65   108.55 

Jupiter Woman 65 24.9   

Sun Woman 65 274.0   

  

d.    Why is g greater on the Sun than on the earth? What does this tell you about the planet Jupiter? 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 
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5.    If a person free falls from an aeroplane is the fluid friction of the air (resistance) working with or 

against gravity? 

__________________________________________________________________________ 

  

6.    Describe a situation where sliding friction works against gravity. Draw a simple diagram to explain it. 

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________

____________________________________________ 


