MR. ROY PHYSICS – CONSERVATION OF ENERGY

Lesson 2: Kinetic and Potential Energy 
Name: _______________________
In this lesson we further explore kinetic and potential energy before exploring some problems.   
Recall the definitions of kinetic and potential energy from the previous class. Note the addition of their symbols: 
1. Kinetic Energy (Ek): 

2.  Potential Energy (Eg): 


Consider a 5kg rock on the edge of a 20m cliff.  Could this rock do work?  If the rock were dropped off the cliff it could.  We simply need to know the force being exerted by gravity, which we can calculate:
W = Fd = Fgd = mgh
W = (5kg)(-9.80m/s2)(-20m)
W = 980 J
Based on our definition of energy, we can say that the rock atop the cliff has gravitational potential energy.  Recall, one Joule is equal to 1 kg m2/s2

Calculating Gravitational Potential Energy
ΔEg = mg∆h

where ΔEg is the change in potential energy of the object, m is the mass of the object, g is gravitational acceleration, Δh is the change in height.

· If sign of ΔEg is negative the object has lost energy to its surroundings (it has done work on something).
· If the sign of ΔEg is positive the object has gained energy from its surroundings (something has done work on it).
· Note that g is usually considered positive in this equation, to reflect the scalar nature of energy.

If we are not concerned with the change in potential energy, we can drop the deltas to get the potential energy an object has at a given height:
	Eg = mgh

When calculating Eg, it is necessary to decide on a reference height, typically the ground is considered zero, but it can really be any point as long as you are consistent. 

Example 1:  An elephant to be transported by ship is raised 7.3 m above the dock. If its gravitational potential energy is 66,375 J, what is the elephant’s mass? 







Calculating Kinetic Energy

Objects that are moving possess the ability to do work.  This is known as kinetic energy.  The faster the object is moving the more energy it has:



where m is the mass of the object, v is the velocity.

This equation explains why increasing velocity results in an increase in the ability to do work.  This concept is demonstrated in the following example. 

Example 2:  

	Q1. During crash tests, car 1 (100kg) is travelling 100 km/h before crashing into a barrier.  Calculate the kinetic energy of the car.







	Q2.  During crash tests, car 2 (100kg) is travelling 120 km/h before crashing into a barrier.  Calculate the kinetic energy of the car.

	Q3.  Calculate the difference in the amount of kinetic energy between car 1 and car 2: 










Potential Energy Practice Problems 

1.  A sea turtle has a mass of 860 kg. If the gravitational potential energy of the turtle is 20,500 J as it is being lifted onto a ship, how high above the water is the turtle? 




2. A 1750 kg weather satellite has a gravitational potential energy of 169,311,000J. How high above the earth’s surface is the satellite? 




3. For an unknown reason, the owner of Jurassic Park wants to use dinosaurs to do some work.  AHe needs to flatten some old buildings, and is planning on doing it by dropping dinosaurs from a helicopter.  He has a 1450 kg stegosaurus and a 15.2 kg raptor.  How much greater height must the raptor be dropped from to perform the same amount of work as the stegosaurus? 



Answers: (1) 2.4m 	(2) 9.87 km	(3) 95.4 times higher
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1. A 725 kg car has a kinetic energy of 302,000J. How fast is the car traveling?




2. A raptor can run with a speed of 31 m/s. If its mass is 47 kg, what is its kinetic energy?




3. A 0.160 kg hockey puck starts from rest and reaches a speed of 22 m/s when a hockey stick pushes on What is the final kinetic energy of the puck?



Answers: (1) 28.86 m/s 		(2) 22583.5 J		(3) 38.72 J

