Pure NRG

I.  Kinetic Energy (KE) – the energy of motion


    1.  KE = ½ mass * velocity2

2. Mass (kg)

3. Velocity (m/s)

A. So……….energy is dependent upon an object’s mass and its velocity.

B. Where does this relationship originate?

1.  Work, force, & acceleration


    2. Derivation:


W = Fd
&   F = ma

Substitute ma for F



d cancels       
W = m (vf2 – vi2)  pull out the ½
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W = (ma)d                           

Using one of our 



W = ½ (m) (vf2 – vi2)



acceleration equations:




       vf2 = vi2 + 2ad  
multiply m through

Solve this for a = vf2 – vi2
    2d


Now substitute this for a 


W = ½ mvf2 – mvi2
in the equation:

W = (m) (vf2 – vi2) d




2d

This is the Work – Kinetic energy theorem!

C. So……………..the net work done by a net force is equal to the change in the kinetic energy of the object.

II.  What about stored energy?

A. Potential energy (PE)

1. Gravitational potential energy (PEg) – the effects of gravity on the motion of an object

a. Depends on the object’s position relative to some point

b. PEg = mgh

2. Elastic potential energy (PEelastic) – springs or compressed objects stored energy

a. When the spring is relaxed it is at its relaxed length
b. The relaxed length is the baseline from which we measure the distance

c. PEelastic = ½ kx2
k = spring constant – reflects how resistant a spring is to being stretched or compressed

x = distance the spring is stretched or compressed

III. Calculations

Two bullets have masses of 3.0g and 6.0 g respectively.  Both are fired with a speed of 40.0 m/s.  Which bullet has more kinetic energy?  

The staples inside a stapler are kept in place by a spring with a  relaxed length of 0.115m.  If the spring constant is 51.0 N/m, how much elastic potential energy is stored in the spring when its length is 0.150m?

A spoon is raised 21.0 cm above a table.  If the spoon and its contents have a mass of 30.0 g, what is the gravitational potential energy associated with the spoon at the height relative to the surface of the table?
