
SPH3U: The Conservation of Energy 
 
A: The Behemoth  

The newest rollercoaster at Canada’s Wonderland is called “The 

Behemoth” due to its 70.1 m tall starting hill. Assume the train is 

essentially at rest when it reaches the top of the first hill. We will compare the energy 

at two moments in time: A = at the top of the first hill and B = at ground level after the 

first hill. 

 

1. Draw an energy storage bar graph and an energy flow diagram for the earth-train 

system. Write down the energy conservation equation. 

2. Choose a convenient vertical position for your energy reference line. Use the energy conservation equation 

to find the speed of the rollercoaster at moment B in km/h. 

 

 

 

 

 

 

3. The official statistics from the ride’s website give the speed after the first drop as 125 km/h. What do you 

suppose accounts for the difference with our calculation? 

 

 

 

4. Draw a new energy storage bar graph and an energy flow diagram for the earth-train system. Write down a 

new energy conservation equation. Use the symbol Ediss for the energy dissipated (lost) due to friction. 

 

5. Use the train mass, mt = 2.7 x 103 kg to determine the amount of energy dissipated on the first hill. 

 

 

 

 

 

The dissipated energy is stored in heat, sound and vibrations. Energy stored in these forms are not mechanical 

forms of energy since it is very difficult to transfer energy stored this way back into kinetic or potential energy. 
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B: The Woodlands Flyer 

Rumour has it that a rollercoaster is going to be built 

in the Woodlands football field. Plans leaked to the 

media show a likely design. The train starts from rest 

at point A. For all our calculations, we will assume 

that the energy lost to friction is negligible. 

 

1. Point B is located partway down the first hill. 

Complete the diagrams and determine the 

rollercoaster’s speed at that moment in time. 

 

 

 

 

 

 

 

2. Point D is the top of the loop-de-loop and is located 70 m above the ground. Complete the diagrams and 

determine the rollercoaster’s speed at that moment in time. 

 

 

 

 

 

 

 

The loop-de-loop involves some very complicated physics, the details of which are much beyond high school 

physics. Yet using energy techniques, we did not have to consider those complications at all! When the 

mechanical energy of a system is conserved, we can relate the total mechanical energy at one moment in time to 

that at any other moment without having to consider the intermediate motion – no matter how complex. 

 

 

Moment A Moment B 
Flow 

Ek Eg Ek Eg 

Equation 

Moment A Moment D 
Flow 

Ek Eg Ek Eg 

Equation 


