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SPH4U: Energy and Momentum 

Escape Velocity (Speed) 

A rocket on the surface of a planet or in orbit around the planet is described as being trapped in the planet's 

gravitational potential well. The depth of the well is determined by the 

i. mass of the planet 

ii. distance of the rocket from the planet's centre 

iii. rocket's mass 

The graph at the right shows the gravitational 

potential energy of a rocket as a function of the radial 

distance between the rocket and the centre of the 

planet. The depth of the energy well is given by 

 

 
 
   where mp = mass of planet, mr = mass of rocket  
 

To escape from this gravitational well the total energy of the rocket must be greater than or equal to zero 

i.e 

         

 

 

 

 

 

 

 

 

 

 

For an object on the surface of the earth vE ≥ 1.12 x 104 m/s. This is referred to as the ESCAPE VELOCITY ( 

though it should be called escape speed). Any object whose launch speed is less than this is said to be 

BOUND to the earth's gravitational field (it will fall back to earth).  We also define a binding energy as the 

kinetic energy that must be added to an object in order to remove it from a planet's gravitational field. The 

further an object is from the centre of a planet the smaller its binding energy is. 

Sample Problems: 

1. What is the escape speed for a 725 𝑘𝑔 satellite being launched from the surface of the moon? 

(𝑚𝑚𝑜𝑜𝑛 = 7.35 × 1022 𝑘𝑔 , 𝑟𝑚𝑜𝑜𝑛 = 1.74 × 106 𝑚)  

2. What is the binding energy of a 1835 kg satellite orbiting 752 km above the earth’s surface at a 

speed of 7478
𝑚

𝑠
? 

3. The event horizon of a black hole is the radial distance from the centre of the black hole from which 

the escape speed is the speed of light. What is the event horizon for a black hole with a mass of 

8.0 × 1030 𝑘𝑔? 


