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0.1 Integrity

The most valuable tool for learning physics is integrity.   We all realize it would be foolish to learn to play tennis by having someone else hit the ball for us.  Unfortunately some people don’t realize that doing your homework is essential to succeeding in school.  Having the integrity to do your own physics work will allow you to reinforce the classroom concepts and make it easier to succeed in a cumulative course.

0.2 Speak Up

The other important component to being successful will be asking questions when you don’t understand.  This class is organized to clarify all the points that are common struggles.  Your needs will be individual.  You can save yourself a lot of time and energy by asking meaningful questions when you do not understand.

0.3 What is Energy? 
Energy is one of the most useful concepts in physics.  It is also a very useful problem solving tool for reasons we will soon discover.  We begin with the overly simplistic definition that Energy is the “ability to do work.”  As we don’t know the proper definition for work yet, we’ll use the colloquial one.
0.4 Live up to your Potential.
Our next idea is often mischaracterized by teachers.  If we place a piano at the end of a thin wire and suspend it hundreds of meters above the ground very few people would feel comfortable standing under it.  If the piano were on the ground most people would be perfectly happy to sit under it all day long.  The piano on the wire has energy associated with it because of its position.  We call this energy Potential energy.  In the case of the piano, the energy is a result of the position in a gravitational field. As such, we call this gravitational potential energy.  
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We can calculate the amount of energy as

PE = mgh

Example:
Find the gravitational potential of a 2000 kg car that is lifted 30m off the ground
Because these units are used so often in physics, they have been given the special name of joules.

You can see that we use height to measure distance here.  This reflects the decision that you must make when choosing a coordinate system.  As an example:  A child sits on a window sill that is 1m above the floor and also 30m above the ground.  If the child slips off the window inside the building he will have a very different experience than falling to the outside.  You should choose a coordinate system that best reflects the change in position
0.5 Unit Conversion

Throughout this course we will be measuring in the S. I. system.  The standard values within the S.I. system we choose to work in are called the MKS units.  We do this because the basic units of meters, kilograms, and seconds, are most relevant to high school students.  Unfortunately not all measurements are taken in these units.  An important skill in solving physics problems is converting from one unit to another.  To do this we use what is called the factor label method.  In the factor label method, we multiply by 1 creatively.  This keeps the same value but changes the units to something more useful.


Example: 
Find the number nickels in $20 


Example: 
Find the number of school years in one class 


period.

0.6 Kinetic Energy
If our piano in the example above were to fall, we can assume that is will be moving.  In this case the potential energy must be decreasing. We must then ask ourselves where the potential energy goes.  Since we know it is now moving it is fair to say that the energy of position is turning into energy of motion.  We call this new energy kinetic energy.  With kinetic energy the mass is still important but now the speed at which something also matters.  More speed leads requires more kinetic energy.  We can calculate it with the equation:
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Here we see that the velocity is squared.  This leads directly to the scalar nature of kinetic energy.
Example: Calculate the kinetic energy of a 1500 kg truck 
driving at 20m/s
0.7 Conservation of Energy

As we hinted at above, energy can change forms.  Potential can become kinetic and vice versa.  We also saw that energy can be added by doing work.  If we combine these ideas we get to the physics version of conservation of energy.  In this we say that:
KE+PE=KE’+PE’

We can use this powerful tool to solve certain problems which much less effort than before.
Example:
A 2kg block is held out a 20m tall window.  Use 
energy methods to find the final speed of the ball
just before it hits the ground

Example:
A 5kg box is pushed up a long 30o frictionless ramp at 15 m/s.  What is the maximum altitude reached by the box?  How far up the ramp does the box go?
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