PHYS – Energy in Physics
Analogy with Money
· Define my WEALTH IN assets with: wallet, investments, checking account
· Transfer from checking to wallet – but decide instead to invest it
In energy
· When we define the system (wealth) the total amount of energy within the system does not change
· When something changes outside the system – the total will change
· Energy coming in and out in the context of a fixed system
Work and Energy in Physics
· The word energy and work are different
· Energy: ability to do work
· Work: Transfer of energy
· Circular but important in making calculations and predictions of the natural world
Work: the transfer of energy
Ex: taking a box at rest and pushes it across the floor – wasn’t moving but is now moving
· Work = Force x Distance
· Held still & No distance = No work (although felt like work none was done)
· Lifted up from ground = Work
Types of Energy
1. Chemical Energy: stored in chemicals and materials: Wood, coal, paper, natural gasses in form of heat energy
a. Charged electric batteries
b. Food in stomach
2. Kinetic Energy: The energy an object has due to its movement
a. Depends on the mass and the velocity squared
b. Mechanical energy
3. Thermal/Heat Energy: associated with random molecular motions within any substance
a. Increases of heat energy contained in any substance result in temp. increase and conversely decrease of heat energy produces decrease in temp.
b. Increase in temp = faster moving molecules
4. Potential Energy: energy an object has that’s associated with its position of an object when some force is acting on it
a. Most common is gravitational potential energy
b. The higher the object the more gravitational energy is has
c. Also a type of mechanical energy
5. Electrical Energy: energy that is stored by charges (+/-) in their electric fields
a. Nothing can be seen with the eye but it is stored and can be released as other forms
b. Ex: in storm clouds the electrical energy is stored in between the clouds and ground which acquire opposite charges
6. Electromagnetic radiation: light; can be visible or not (one small range of the spectrum is visible)
a. Form of a wave that carries energy
b. Shorter or Longer wavelength sides of the visible ones that still not visible but carry energy
7. Nuclear/Mass Energy: Correspondence between mass and energy
a. Einstein’s theory of special relativity: mass can be converted to energy and energy can be converted to mass
b. How much energy is stored in some amount of mass
c. E = mc2 Amount of mass energy is equal to the amount of mass times the speed of light (30000km/second) squared

In this Course

Joule: metric unit of energy
· One Joule = One metric unit of force (the newton) X One metric unit of distance (the metre)
· W = F (newton) X D (metre)
[bookmark: _GoBack]The British Thermal Unit (BTU): 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 = amount of heat energy required to raise the temp. of one pound of water by one degree Fahrenheit.
· In discussions of fuel and insulation
Calorie: defined in terms of heating water. Is the amount of energy required to raise temp. 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 North America it is actually measured in kilocalories by the above definition (1000 kilocalories is actually 1 million calories)
Electron-Volt (eV): 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 electrical potential.

Reading Chapter 1: Energy Fundamentals
Energy in society: many times more energy in the form of engine fuel goes into the agricultural enterprise than is obtained in the useful food Calorie content of the food produced 
· 82% of energy supply in US = fossil fuels (coal, natural gas, oil)
Concern for Fossil Fuels:
1. limited amount: at a rate much slower than what we are using
2. Environmental consequences: carbon emissions
Why Do we use so much energy?
· Not efficient at using what we need
· Industrialized countries with higher GDP does not directly correlate with higher standards of living – but it does with energy use
***Review equation on example 1.1

Energy Basics
Energy: the capacity to do work
Power = energy/time -------- Energy = power X time
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