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Syllabus points: 

1.32 understand gravitational field strength, g, and recall that it is different on other planets and the 

moon from that on the Earth  

1.33 explain that gravitational force:  

 causes moons to orbit planets  

 causes the planets to orbit the sun  

 causes artificial satellites to orbit the Earth  

 causes comets to orbit the sun  

1.34 describe the differences in the orbits of comets, moons and planets  

1.35 use the relationship between orbital speed, orbital radius and time period:  

1.36 understand that:  

 the universe is a large collection of billions of galaxies  

 a galaxy is a large collection of billions of stars  

 our solar system is in the Milky Way galaxy. 

  



Syllabus points: 

1.32 understand gravitational field strength, g, and recall that it is different on other planets and the 

moon from that on the Earth  

Gravitational field strength, g, represents how strong the gravitational field is in a given area. The 

gravitational field around a planet depends on its size, its mass and how far away you are from the 

centre of the planet. The units are newtons per kilogram i.e. how much force each kilogram in that 

field would feel. 

On Earth’s surface, g = 10 N/kg. This means that each kilogram of mass experiences 10 N of force. 

Recall from an earlier section, W=mg, so a 70 kg person is 70 kg x 10 N/kg = 700 N. 

On other planets or moons g is different. This is because they have different sizes and masses. On 

the moon, g = 1.6 N/kg; this means objects on the moon feel approximately 6 times lighter. 

Whereas on Jupiter, g = 25 N/kg so things would feel 2.5 times heavier. In both cases the object’s 

weight changes but its mass stays the same. 

1.33 explain that gravitational force:  

 causes moons to orbit planets  

 causes the planets to orbit the sun  

 causes artificial satellites to orbit the Earth  

 causes comets to orbit the sun  

Gravitational force is quite weak and so only becomes important when dealing with very large 

masses such as stars, planets or moons. Gravitational force is always attractive. All masses attract 

other masses; however, unless one of the masses is very massive the force is tiny. 

One way to think about orbits is to consider a mass on the end of a string. If you rotate the string 

fast enough the mass can orbit in a horizontal circle. The tension in the string is acting towards the 

centre of the circle and is causing the mass to move in a circular path. However, if the string is cut, 

the object continues to move off in a straight line. 

Without the gravitational pull of the Sun, our planet would be adrift in the Universe.  

  



1.34 describe the differences in the orbits of comets, moons and planets  

 

 

 

 

 

 

 

 

 

 

Above are the orbit shapes for: 

 planets; these orbit stars in approximately circular orbits. We orbit the sun which is our 

local star.r 

 satellites; these can be natural (e.g. moons) or man-made (e.g. weather satellites). Different 

satellites have different orbit periods, radii and shape.  

 comets; these have very elliptical orbits (squashed circles). They whip around the sun before 

flying off into deep space. 

In all of these cases it is gravitational force which keeps the objects in orbit. 

1.35 use the relationship between orbital speed, orbital radius and time period:  

              
                 

           
 

  
   

 
 

The orbital velocity equation is just a specific version of       
        

    
. 

As the orbit is a circle the distance travelled in one orbit is equal to the circumference of a circle 

which is equal to     

The time period is the time taken for on object to complete one orbit. 

For example, Earth orbits the sun at an orbital radius of 1.5x1011 m and takes 365 days to complete 

an orbit. 

               
           

            
           

SUN 

 planet 

satellite 

comet 



 

1.36 understand that:  

 the universe is a large collection of billions of galaxies  

 a galaxy is a large collection of billions of stars  

 our solar system is in the Milky Way galaxy. 

The Universe includes everything that exists.  

Our planet is a tiny, tiny part of the universe.  

While our Solar System appears vast to us, our Sun is just one medium-sized and relatively cool star 

among billions in our galaxy.  

Our galaxy is called the Milky Way. 

To make us feel even more tiny, our galaxy, the Milky Way, is only one of billions of galaxies in the 

Universe. 


