
Date:___________________ 

SPH4U: Energy and Momentum 

Conservation of Energy 

In a closed system the total energy must be conserved as shown in the diagram on 

the right. The mechanical energy of a system is the sum of the kinetic energy and all 

of the potential energies (i.e. elastic, gravitational, electric, etc.). In the absence of 

friction, mechanical energy will be conserved. When friction is present the work 

done by friction (or any force external to the system) is equal to the change in 

mechanical energy of the system. This implies the following relationship, 

𝑊𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛 = 𝐸𝑇𝑜𝑡𝑎𝑙2
− 𝐸𝑇𝑜𝑡𝑎𝑙1

 

Another perspective is that friction increase the thermal energy of the system. This is the work done by 

friction as part of the total energy of the system after the motion. In order to better visualize this 

change, energy bar diagrams can be used. Consider to following examples of a box sliding down a hill.  

No Friction (isolated system consists of Earth and the block) 

 
This is an example of a mechanical system. (𝑖. 𝑒. 𝐸𝑘 ↔ 𝐸𝐺) 

   
 

Box sliding down a rough incline and coming to a stop on the incline (isolated system consists of 
Earth, the block, and the incline plane) 

 
The box has an initial speed on the slope. 
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What happens if we apply an external force on the system. (isolated system consists of Earth, the 
block, and the incline plane 

 
The box still has an initial speed on the slope. 

   
 

It is important to note that in situations where the mechanical energy of system is conserved the system 

is isolated and the forces that are involved are conservative. In many cases we will consider the friction 

to be insignificant and therefore we can write:  

𝐸𝑇1 = 𝐸𝑇2 

𝐸𝐺1
+ 𝐸𝐾1

= 𝐸𝐺2
+ 𝐸𝐾2

 

𝐸𝐺1
− 𝐸𝐺2

= 𝐸𝐾2
− 𝐸𝐾1

  

−(𝐸𝐺2
− 𝐸𝐺1

) = 𝐸𝐾2
− 𝐸𝐾1

 

−Δ𝐸𝐺 = Δ𝐸𝐾 

The loss of one energy in one form is gained by the other form. 

 

Conservative Forces and Non-conservative Forces: 

Conservative forces result in the same amount of work being done on/by the system regardless of the 

path taken. Some examples of these forces are gravity, spring forces, and electrostatic forces. Non-

conservative forces result in different amounts of work being done on/by the system based on the path 

taken. An example of a non-conservative force would be friction. 

Non- conservative 

forces cause energy to be 

dissipated and “lost” by the 

system.  

  


