Energy
One possible definition of energy is the measurement of a system’s or object’s capacity for change.

Energy -> Change -> Time

These are all philosophically linked.

The link for energy is work.

Work is defined as a measure of a change in energy of a system. 

Sometimes, energy is defined as a system’s ability to do work.

Work by a constant force: 
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Work is a scalar quantity because dot product always gives scalars:
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The unit of work in mKs is Nm, or 
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The SI unit is 
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The English unit is not often used, but usually defined as calorie. 
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Work done by gravity
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Can be +/-.

Work done by friction
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Always Negative. 

Here is the Work Energy Theorem:

Derived from these:
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Based on the fact that a constant force brings a  constant acceleration
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Kinetic energy 
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Verbal description: The total work done on an object is equal to the change in its kinetic energy. 
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Here’s an example:
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The crate is pushed up the ramp by a force of 50N. The crate has an initial velocity of 4 m/s.

a) Find the total word done on the crate
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(The crate is being slowed down)
b) Find the velocity of the sled at the top (if it makes it)
The crate will not make it to the top. It initially had 400 J
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. Since kinetic energy cannot be negative, the crate would stop before it got up to the -3011 J.
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