Lesson 1: Introduction of Energy.
Energy’s analogy with money.
We know to use it, transfer, etc. 
Different type of money. But what is the type of concept.
Example: 
Wealth (Money) can have 3 types. Wallet, investment and checking account. Money came outside of the system has added to it. So total wealth went up. Bought sandwich (10$) so imagine if total wealth was 2k now it’s 1990$
If something comes in to the system, it adds. If it leaves, it subtract.
The word “energy” and “work” mean different things in different context.
Energy: Ability to do work
Work: Transfer of Energy
Example: If guy pushes a box across the floor, he is transferring energy into the box.
Work = Force x Distance.

Another Example:
If someone lift 1kg box up to 2meter. Vs someone holding 1kg box without moving it for an hour.
Both of them feel like they did work but only Situation one did.
The work put in for person 1 was force x 2. Both applied the same force.
However, person 2 didn’t move at all so distance is 0. 
Lesson 1.2.2: Types of Energy.
Chemical Energy.
· Energy stored in certain chemicals or materials that can be released by chemical reaction.
· Example: The burning of wood, paper, or oil releases chemically stored energy in the form of heat energy.
· Another Example: Food consumption, you take food and uses that energy for your 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.
· Kinetic energy can be called mechanical energy.
· Formula: K= 1/2m(v)^2  Mass x Velocity Square x ½.


Thermal/Heat Energy.
· The energy associated with random molecular motions within any substance. Increases of heat energy contained in any substance result in a temperature increase and, conversely, a decrease of heat energy produces a decrease of temperature.
· Basically, if higher temperature, more energy.
Potential Energy.
· Potential Energy is associated with the position of an object when some force is acting on it.
· Most common example is gravitational potential energy. 
· The higher up and object is, the more gravitational potential energy it has.
· Also, a type of kinetic 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. Must be contracting to make energy.
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
Nuclear/Mass Energy.
· Einstein’s theory of special relativity predicted that there is a 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.
Example: If you break a rock, you need to collect all the parts to make it equal. (dust, pebble, etc.)
· Formula: E = MC^2


Lesson 1.2.3: Units of Energy
Joule (J)
· Metric Unit of Energy.
· Formula is W = Fxd where f is force (Newton) and d is distance (meter)
British Thermal Units (BTUs)
· Given usually by barbecue, fuel and insulation topic.
· 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) 
· 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. 
· In N.A. food calories are actually kilocalories. 
Foot-pound is no longer an energy
Electron-Volt (eV)
· Favorite part of particle physics. 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. 
Chapter 2:  Conservation of Energy
Lesson 2.2.1: Transfer of Energy
Work and Energy in Physics: Recall it.
Example: Santa on top of hill. And then moves to the bottom. At the start, he has 0 kinetic energy and potential energy. When he slides, the potential energy is transformed to kinetic energy.
If it was a frictionless slope, the potential is equal to the kinetic. 
If there was friction, it won’t necessarily be equal.
Energy Flow:
· Energy can be transformed from one type to another
· In a situation we can track the transfer of energy from one type to another.
· There can be many energy transfers 

Example: This guy starts from rest and pushes a box across the floor until he is moving quickly.
Simple Energy Flow:
Applied force: Work done on box -> Kinetic Energy. From 0 to some energy.

Complete Energy Flow:
Nuclear Energy in the Sun (Nuclear fusion) which gives electromagnetic energy (or light) to the ground and then it gives chemical energy to the plant (photosynthesis). And then a person ate the plant or animal that ate the plant which is also another chemical energy. Lastly he applied force which is work done on the box and it becomes kinetic energy. 
Transfer of Energy:
· We will not consider the detailed mechanism for how energy is transferred from one type to another. 
· We will consider the flow of energy during different processes.
· The amount of detail included will depend on the situation being considered and what we want to learn/consider.
Lesson 2.2.2: Conservation of Energy
Law of Conservation of Energy
· The law states that the total energy in an isolated region (or “system”) cannot change.
· Isolated System: Energy can neither enter nor escape the system. (Always the same amount) but it can have different type of energy.
· The total amount of energy is conserved, it can be transferred from one form to another, but cannot be created or destroyed. 
· Careful: This is not the same thing as “conserving energy” in the context of things like turning off lights or insulting your house in order to reduce energy use.
Example 1:
Light bulb attached to a battery in a perfectly insulated opaque box. 
· What is the energy flow?
· Chemical Energy at the start -> Electric Energy (wire) -> Thermal Energy (Light Bulb) and then Electromagnetic Energy (Light)
· Where does the energy go?
· Decrease in Chemical.
· Increase in Thermal/Electromagnetic Energy. 
Because it’s a closed box, no energy escaped. The decrease is exactly = Increase.


Example 2: Same concept but take the lid off of the box.
· What is the energy flow?
· Same energy flow. Chem -> Electric -> Thermal -> E.M.
· Where does the energy go?
· Decrease: Chem
· Increase: Thermal/E.M.
· There’s no conservative of energy because some heat/light left because the lid left. 
It doesn’t apply because there isn’t an isolated system.
Law of Conservation of Energy
· Note that is both examples, there was no energy “disappearing”
· In a closed system energy is conserved, if it’s not closed, energy is escaping or entering the system.
· The only true closed system is the entire universe (but we can come close)
Lesson 2.2.3: Power
Power:
· Power is the rate at which energy is consumed or produced (amount of energy per time)
· [bookmark: _GoBack]Metric unit is watts (W). Which are Joules per second. W = J/s. or Power = Energy/Time
· 60 watts means 60 joules per second.
Example 1: Appliances that heat up tend be the highest power. A hairdryer is approximately 1500W. How much energy is used by a hairdryer in 5 minutes?
W = J/s, 	5 minutes = 300 seconds.
J = 1500 * 300 = 450,000 Joules 
How does that compare to a TV (about 20W)
J = W*s = 20*300 = 6,000 Joules.
Example 2: Imagine a motorcycle accelerates from a stop sign to a speed of 50km/hr. There is power being produced and power being consumed. Explain in terms of energy increase and decrease. 
Produced: Decrease in Chemical Energy (Gas)
Consumed: Increase in kinetic energy of motorcycle and the rider. 
 	       Increase in thermal energy also because the motor is heating up.



