MR. ROY PHYSICS – CONSERVATION OF ENERGY

Lesson 3: Conservation of Energy 
Name: _______________________
In this lesson we introduce the law of conservation of energy using a variety of examples. 
Example 1: The Pendulum 
[image: EnergyPendulumSE2]Consider the following pendulum, at what point will the pendulum move the fastest?  ____________
Where is the pendulums gravitational potential the greatest? _________
Where is its gravitational potential energy the smallest? __________
Where is the pendulums kinetic energy the greatest? __________
Where is its kinetic energy the smallest? _________
What connections can you make between the pendulum’s kinetic and gravitational potential energy?
	

	

	



Example 2: The Toy Car 
[image: EnergyPendulumSE1]Consider the following toy car, at what point is the car moving the fastest?  ____________
Where is the cars gravitational potential the greatest? _________
Where is its gravitational potential energy the smallest? __________
Where is the cars kinetic energy the greatest? __________
Where is its kinetic energy the smallest? _________
What connections can you make between the car’s kinetic and gravitational potential energy?
	

	

	



The observations you’ve made are the basic principal of the Law of Conservation of Energy: in a closed system, energy can be converted from one form to another, but the total amount of mechanical energy (Eg + Ek) remains the same at any point:  Eg1 + Ek1 = Eg2 + Ek2

Writing the total mechanical energy as Em, we can also write the law of conservation of energy as: 
Em = Eg + Ek
Example 3: The Diver
Calculate the total mechanical energy in the system.  The diver’s mass is 65kg.
	Phase 1: Before the Dive
	Phase 2: Halfway Point
	Phase 3: Water’s Surface

	

	

	


	Calculation (Em = Eg): 








	Calculation (Em = Eg + Ek):
	Calculation (Em = Ek):



Work-Energy Theorem
The net amount of work done on an object equals the object’s change in total mechanical energy, which can be represented mathematically as:
WNET= ΔEK +ΔEg 



For horizontal motion this equation simplifies to: 




Conservation of Energy Practice Problems

1. A 1.1 kg camera slips out of a photographer’s hands while taking a photograph.  The camera falls 1.4 m to the ground below.
a)  What is the camera’s gravitational potential energy, relative to the ground, when it is in the photographer’s hands?
b)  Determine the kinetic energy of the camera, the instant it hits the ground.
c)   At what speed is it travelling the instant the camera hits the ground?










2.  For safety reasons, a roller coaster must have a minimum velocity of 10.0 m/s at the top of a loop to make it around safely.  Assuming the roller coaster starts from rest at the top of the first hill, and there is no friction on the roller coaster, what is the minimum height of the hill needed to make it safely through a 16 m high loop?

[bookmark: _GoBack][image: https://lh5.googleusercontent.com/8GgjYsBliOjfLIJsIQ8oWl1HOsSDdC_WhfXm-v5nYdXqa3i5o5FqMNSocK6IelA8UFH8sSHFkUpvJuymG8alFoEfRy6DdE_1GQZvOr8soxD6bMn-hbZhu7nYu2aexyFl4XL32qde]



3.  A pendulum with string of length 1 m is raised to an angle of 30°below the horizontal, as shown below, and then released. What is the velocity of the pendulum when it reaches the bottom of its swing?

[image: https://lh6.googleusercontent.com/7l0pEsOhcxUIDLZYwat7wLhengQSyYfue7QCquwrgn3qaWSZvHc0PUo8LVorxZpGtJcQ44DKku5hMMEn3L9h4rOneBDmIlwSSNF1dnYXOlov6eLfrugrxwtb50F7RsDZGn7uDQ-S]



Answers: (1a) 15J 	(1b) 15J 	(1c) 5.2 m/s 	(2) 21 m	(3) 3.1 m/s
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