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SPH3U: Unit 3- Energy and Power 

Introduction to Energy 

Energy is the ability to do work. Work (as defined by physics) is what happens when a force is 

applied in order to move an object a certain distance. Energy is often categorized into one of three 

groups 

1. Potential: stored energy or energy of position. 

• Energy stored by a mass raised above the surface of the earth 

(gravitational potential energy) 

• Energy stored in the bonds of molecules (chemical potential energy) 

• Energy stored in a compressed spring (elastic potential energy) 

• Energy stored as like charges are held together or unlike charges are held apart (electrical 

potential energy) 

2. Kinetic: Energy associated with motion e.g. 

• Energy carried by electromagnetic radiation (light, x-rays etc) 

• Energy carried by moving particles (thermal energy, sound, 

electromagnetic kinetic) 

• Energy carried by a moving object (a moving baseball) often called bulk kinetic energy 

3. Rest mass: energy associated with mass (E = mc2) 

• Mass can be converted completely into energy 

 

Energy is really only important when it is transformed from one form into another. 

A flashlight is an excellent example. Chemical potential energy stored in the battery 

is converted to electrical kinetic energy as electrons flow through the wires. This 

electrical kinetic is converted into thermal kinetic in the filament. This thermal kinetic is then 

converted to electromagnetic kinetic energy or light. Below is a transformation equation 

𝑐ℎ𝑒𝑚𝑖𝑐𝑎𝑙 → 𝑒𝑙𝑒𝑐𝑡𝑟𝑖𝑐𝑎𝑙 → 𝑡ℎ𝑒𝑟𝑚𝑎𝑙 → 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑚𝑎𝑔𝑛𝑒𝑡𝑖𝑐 

Sample problems 

State energy transformation equations for all the energy changes that take place in the following 

examples 

1. An arrow is fired straight up in the air from a bow and returns to the ground 

2. An electric motor pulls a roller coaster to the top of the first hill and releases the roller 

coaster which then speeds down the hill. 

3. A battery powered fan is used to blow a toy sailboat across a bath tub. 

4. A wind up car is pulled back on a table and is released. The car rolls across a table and falls 

to the ground breaking into pieces. 








