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Definition of energy

The simplest definition of energy is “whatever” is required to oppose the natural tendency of a system.

For instance:
• If I hold an object in the air, its natural tendency is to fall to the ground.  However, I use energy to 

hold the object up.
• If I push a helium balloon down, its natural tendency is to float.  However, I use energy to hold the 

balloon down.
• If I roll a ball up a hill, its natural tendency is to roll back down.  However, I use energy to keep it at 

the top of the hill.

Okay… but then what’s a “natural tendency”???

We’ll just say it’s a state of lower energy state.

Note: you may notice it gets difficult to define energy without using the word energy.
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Endothermic vs. Exothermic

Always start by identifying your system.
This is the thing or part that you care about.
Everything else is the surroundings.

Take the example of boiling liquid water to gaseous water.
We know (from life) that this is an endothermic reaction.  But why?
→ The system is the water. We have to put energy into the system (the water) to convert it from liquid to 
gas, such as using a stovetop or electric kettle.

What about freezing liquid water to solid ice?
→ The system is the water. This has to be exothermic.  We have to remove energy from the system to 
convert it from a liquid to a solid.

ENDOTHERMIC: energy goes into the system q > 0 q = heat (or energy transfer)
EXOTHERMIC: energy leaves the system q < 0
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Because of the law of conservation of energy (energy cannot be created or destroyed), any energy lost
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SURROUNDINGS

SYSTEM
qsys < 0

qsurr > 0

Q1: Is this endothermic or 
exothermic relative to the system?
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Because of the law of conservation of energy (energy cannot be created or destroyed), any energy lost
from the system is energy gained by the surroundings. qsurr = –qsys

SURROUNDINGS

SYSTEM
qsys < 0

qsurr > 0

Q1: Is this endothermic or 
exothermic relative to the system?
A1: Exothermic

Q2: Will the system be warmer or 
cooler than it was?
A2: Cooler, lost energy.
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Conservation of Energy

Because of the law of conservation of energy (energy cannot be created or destroyed), any energy lost
from the system is energy gained by the surroundings. qsurr = –qsys

Because of the law of conservation of energy (energy cannot be created or destroyed), any energy gained
by the system is energy lost from the surroundings. qsurr = –qsys

SURROUNDINGS

SYSTEM
qsys > 0

qsurr < 0

Q1: Is this endothermic or 
exothermic relative to the system?
A1: Endothermic

Q2: Will the system be warmer or 
cooler than it was?
A2: Warmer


