
Physics Section 1.2: The Kinetic Energy of Objects 
Work and Potential Energy 
 That work is done (and energy is transferred) when a force moves an object through a distance. 
 How to use the formula W = F × d. 
 That an object has gravitational potential energy due to its vertical position in a gravitational 

field. 
 How to use the formula Ep = m × g × h. 

 
Kinetic Energy 
 That a moving object has kinetic energy and you can calculate how much it has using the 

formula Ek = ½ × m × v2. 
 That when work is done by friction to slow down an object, kinetic energy is transferred into heat 

(and sound) energy and that the work done to stop an object is equal to its initial kinetic energy. 
 That gravitational potential energy is transferred to kinetic energy when an object falls. 
 How to interpret the transfer of kinetic energy in given situations e.g. objects entering the 

atmosphere. 

 
Power 
 That power is the rate of doing work and can be calculated using the formula 

  
 That power is measured in watts, where 1 watt = 1 J/s. 

 
Momentum and Collisions 
 That moving objects have momentum that depends on their mass and velocity. 
 How to calculate the momentum of an object, including its direction, using the formula p = m × v. 
 That the principle of conservation of momentum states that in a closed system, the total 

momentum before an event is the same as after the event. 

 
Car Design and Safety 
 That normal brakes reduce kinetic energy by transferring it to heat. 
 That regenerative brakes reduce kinetic energy by transferring it to electrical energy that’s 

stored in the vehicle’s battery as chemical energy. 
 That crumple zones in a vehicle are designed to crumple on impact, decreasing the force 

caused by the change in momentum. 
 That side impact bars direct kinetic energy away from car passengers in a crash, reducing the 

force on them. 
 That seat belts reduce forces on the wearers in a crash by increasing the time taken for them to 

stop, as well as preventing them from hitting hard surfaces in the car or being thrown out 
through the windscreen. 

 That air bags inflate during a crash to act as a cushion, increasing the time a passenger takes to 
stop. 

 


