Lesson 1: Intro to Energy
1.2.1: Energy in physics
Define some system, within this system if you exchange energy with different types of energy then the total amount of energy in the system doesn't change, if something in side the system changes the total energy doesn't change. If something from outside puts energy into the system total energy of the system will increased, if the system loses energy from something for the outside then the total amount of energy in the system will decrease.
Work and energy in physics:
· The words “energy” and “work” mean different things in different contexts
· In physics we are more specific about all our definitions

Energy: Ability to work
Work: Transfer of energy
This is somewhat of a circular definition however it is sufficient to explain many physical systems and make calculations and predictions about the natural world. It is one of the most important concepts in physics
Work: 
· The word work means many things in everyday life
· We define work as: the transfer of energy
· Work = Force x Distance (in situations where something is applying a force to something else)
Example 1: If this guy pushes a box across the floor he is transferring energy into the box
The work done on the box is defined as the product of the force times the distance he pushes the box
Example 2: Two people, one lifts a 1 kilo box up 2 meters, the other holds a 1 kilo box without moving for 1 hour, we want to look at the amount of work that these two people do.
Work = force x Distance
Answer: Since they both had to lift the box of the ground they are both applying force to the box. The difference is the distance. The first person moved the box 2 meters so he has done some work on the box, the second person did not do any work, although there is a force bing applied he didn’t move the box so there is no work done, he also hasn't change the energy of the box.
1.2.2 Types of Energy:

Chemical Energy:

Energy which is stored in certain chemicals or materials that can be released by chemical reactions

Example: 
· The burning of wood, paper, coal, natural gas, or oil releases chemically stored energy in the form of heat energy.
· Charged battery (energy comes from battery and changes to electrically energy)
· Food in stomach (food is processed in stomach and transformed into energy for body)

Kinetic Energy:

· The energy an object has due to its motion
· Depends on the mass of the object and the velocity of the object
· Notice that the kinetic energy depends on the mass and on the square of the velocity
· This is a type of energy called “mechanical energy”

K = 1/2 mv2     K: Amount of kinetic energy,  m: Amount of mass,  v: velocity of object


Thermal/ Heat Energy:

· The energy associated with random molecular motions within any substance.
· Increase of heat energy contained in any substance result in a temperature increase and, conversely , a decrease of heat energy produces a decrease of temperature

 
Potential Energy:
· Potential energy is associated with the position of an object when some force is acting on it
· The most common example is gravitational potential energy
· The higher up an object is, the more gravitational potential energy is has
· This is also a type of energy called “mechanical energy”


Electric Energy:
· Electric energy is the energy that is stored by charges (positive/negative) in their electric fields
· Nothing can be seen with the eye, but the energy is stored and can be released as other forms of energy
· For example: in storm clouds electrical energy is stored between the ground and clouds which acquire opposite charges


Electromagnetic Radiation:
· Electromagnetic radiation is also called light
· It can be visible or not (one small range of the spectrum is visible)
· Electromagnetic radiation is in the form of a wave that carries energy
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Nuclear/Mass Energy:

· Einstein’s theory of special relativity predicted that there is correspondence between mass and energy
· Mass can be converted to energy and energy can be converted to mass
· This is the important principle in looking at the energy associated with nuclear reactions
· Einstein’s famous equation tells us how much energy is stored in some amount of mass

E = mc2
E: Amount of mass energy
M: Amount of mass
C: Speed of light (30 000 km/second)




1.2.3: Units of Energy:

Joule (J):

· The joule is the metric unit of energy. It has its fundamental definition in terms of force and distance. One metric unit of force (the newton) acting through one metric unit of distance (the meter) is equivalent to the expenditure of one joule of energy.
W = F x D
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British Thermal Unit (BTUs):

· We often encounter the British thermal unit (Btu) in discussions of fuel and insulation. The unit has a simple definition based on the amount of heat energy which must be given to a known amount of water to increase its temperature by a given amount. One Btu is defined to be the amount of heat energy required to raise the temperature of one pound of water by one-degree Fahrenheit.

Calorie (C):

· The calorie, like the Btu, is also defined in terms of the heating of water. It is the amount of energy required to raise the temperature of one gram of water by one degree Celsius, or the amount of energy given off when one gram of water cools by one degree 
Celsius 
· Note that in North America when you see amount of energy stored in food as “calories”, This is actually kilocalories by the above definition

Foot-Pound

· This is no longer a common unit of energy



Electronic-Volt (eV)

· A favorite of particle physicists. This is a very small amount of energy which is useful when working with tiny charged particles (like electrons). It is the amount of energy an electron gains if accelerated by a 1-volt electric potential.
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