
Final Notes

1. Motion

Motion deals with position (s), time (t), and how position changes over time. Four basic equations define
velocity, acceleration, and what we mean by a change (Δ).

Two less frequently used equations are occasionally helpful in eliminating a few steps of math.

2. Mechanics

There are several other ways to describe the motion of an object or the change in its motion, which are
summarized in the chart below. In general, you can convert between two different measures of the same
thing by using only mass, but you need to make a rate of change relationship to move between levels.

Mass, Energy, and Momentum are important because they are conserved: the total amount of each in some
situation stays the same. So for example, the potential energy of a falling object can turn into kinetic energy
or heat energy, and the momentum of one object can be transferred to another object, but the total will not
change.

Momentum and energy are conserved because of Newton's third law, which says that forces between two
objects always exist in pair, each oject exerting an equal and opposite force on the other. Because force is
what is used to transfer momentum and energy, balanced forces means whatever was lost by one was gained
by the other.



3. Field Forces

Two types of force, Electrostatic and Gravitational, can act over a distance without two objects beign in
contact. We say that an object with mass or charge produces a field that any other object with mass or
charge will be affected by, feeling a force..

Gravity is always an attractive force. In electrostatics, like charges repel and opposites attract. In an object,
protons (+) are fixed in place, but electrons (-) are free to move, trying to get close to (+) and avoid (-).

Charges can also be moved by a battery, which creates a push (Voltage) that moves a stream of electrons
(Current, I) through a wire that has some Resistance. When dealing with circuits, remember that the current
is like water flowing in a stream: the total amount of current going into any point on the circuit must be
balanced by the amount coming out. Voltage works differently; the battery creates some voltage "height"
that is gradually used up falling through the resistors along the circuit. 

4. Waves and Oscillation

There are four basic quantities that we can measure for waves:

Two types of waves that we spent a lot of time on are sound and light. Sound is a pressure wave created by
vibrating objects that can travel through any type of matter; in air, it has a speed of 345 m / s. Light is an
electromagnetic wave, created by vibrating charges. It can travel even where there is no matter, and it travels
very fast, v = 3×108 m / s. Radio, microwaves, infrared, visible light, ultraviolet, x rays, and gamma rays
are all type of light, listed in increasing order of frequency.

You should know that waves of higher frequency carry more energy, and, in the case of light, are made by
hotter objects. You should also know that higher frequency means shorter wavelength, meaning that the
wave is produced and absorbed by smaller objects.


