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Kinetic energy
Kinetic energy- energy of an object that it possesses due to 
its motion. 

Common examples

- A baseball thrown by a pitcher, although having a small mass, can have a 
large amount of kinetic energy due to its fast velocity.

- A downhill skier traveling down a hill has a large amount of kinetic 
energy because of their mass and high velocity.

- An asteroid falling to earth at incredible speeds has an enormous amount 
of kinetic energy.



Kinetic Energy Problem
Suppose a 30kg package on a conveyor belt system is moving 
at .500m/s. What is its kinetic energy?

KE=1/2mv^2

KE=½(30kg)(.500m/s)^2

KE=3.75J



Potential energy
Potential energy- is the energy that an object has due to 
its position in a force field or that a system has due to 
the configuration of its parts.  

Examples

- A coiled spring 
- A child at the top of the slide 
- A Ferris wheel before it starts moving 



Potential energy problem 
1. A cart is loaded with a brick and pulled at constant speed along an 
inclined plane to the height of a seat-top. If the mass of the loaded cart is 
3.0 kg and the height of the seat top is 0.45 meters, then what is the 
potential energy of the loaded cart at the height of the seat-top?

PE=m*g*h

PE=(3kg)(9.8m/s)(0.45m)

PE=13.2J



Comparisons 



Gravitational potential energy



conservation forces and potential energy 



Work
Work is done when a force that is applied to an object moves 
that object.

W= Fd cos ϴ

W= Work

F= Force

d= displacement of system

ϴ= the angle between force vector (f) and displacement 
vector(d)



Work Applications 



power
P=W/T

P= Power

W= Work

T = Time



momentum 
Momentum is directly proportional to the object’s mass and 
also its velocity. 

Applications:
Linear Momentum 
Momentum and Newton’s Second Law
Conservation of Momentum 
Impulse 



Linear Momentum 
linear momentum is defined as the product of a system’s mass 
multiplied by its velocity
p=mv

p= momentum 
m=mass
v=velocity 

The greater the mass or velocity the greater the momentum 
will be.



Linear momentum problem 
a) Calculate the momentum of a 110- kg football player running at 8.0 m/s 
b) Compare the player’s momentum of a hard thrown 0.410kg football that has a 
speed of 25m/s

To determine the momentum of the player, substitute the known values for the 
player's momentum and speed into the equation p=mv 

P(player) =(110kg)(8m/s)=880kgxm/s

To determine the momentum of the ball, substitute the known values for the 
ball’s mass and speed into the equation p=mv

Pball=(.410kg)(25m/s)=10.3kgxm/s



Newton's second Law of Motion 
- Newton's second law in terms of momentum states that the 

net external force equals the change in momentum divided 
by the time over which it changes. 

       Fnet= Δp/Δt 

Fnet is the external force
Δp is the change in momentum 
Δt is the change in time 



Newton’s second law of motion problem 
 



Impulse 
Fnet=ΔP/ΔT

Quantity FnetΔT is given the name impulse

 



Application with conservation of Momentum 
If a football player runs into a goal post at the end of the 
endzone then, there will be a force that sends him 
backwards. The Earth also recoils- conserving momentum- 
because of the force applied to it through the goalpost. 
Because the Earth is many orders of magnitude more massive 
than the player, its recoil is immeasurably small and can be 
neglected in any practical sense, but is real.



Rocket Application



Lab Activity 

https://www.youtube.com/watch?v=sCmX5R7KDFM

Answer the following question 

what is the formula for:

Momentum, Kinetic Energy and Impulse

https://www.youtube.com/watch?v=sCmX5R7KDFM
https://www.youtube.com/watch?v=sCmX5R7KDFM


Thanks for listening!
By Zack Ridgway and Jeffrey Wan 


