Lesson 1 – introduction to energy
Energy can switch forth between types, but the total energy remains the same within the system, hence not created nor destroyed.
Definitions:
Energy: Ability to do work
Work: Transfer of energy (Force * Distance)
These Definitions are somewhat circular as in the reference to each other. However, it is a fundamental concept.
· Types of energy:
· Chemical Energy: energy that is stored by chemicals or materials and is later released by chemical reactions. Ex: Burning of wood, paper, oils, chemical energy stored released in the form of heat/ Charged batteries/ eating food.
· Kinetic Energy: energy an object has dude to its motion and depends on the Mass and Velocity of an object. Also type of ‘mechanical energy’.
·        2  
· Thermal/Heat energy: energy associated with random molecular motions within any substance. Heat energy and temperature are directly related, if one increases the other will do too. 	
· Potential energy: energy of an object associated with its position when some force is acting on it. Also type of ‘mechanical energy’. Ex: gravitational potential energy.
· Electric energy: energy stored by charges (+/-) in their electric fields. Not seen with the eye, but the energy is stored and can be released as other forms of energy, such as lighting during a storm. In storm clouds electrical energy is stored between the ground and clouds which acquire opposite charges
· Electromagnetic Radiation: is also called light, can be visible or not (in the spectrum only visible light is visible, the rest aren’t).
· Nuclear/Mass energy: Mass can be converted to energy and energy can be converted to mass. Important principle for nuclear reactions. Einstein’s theory of special relativity predicted that there is a correspondence between mass and energy. His equation tells us how much energy is stored in some amount of mass
·                                      c-speed of light (300000 km/s)






· Quantifying energy:
· Joule (J): metric unit of energy. 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.
· British Thermal Unit (BTUs): 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. 1 BTU is the amount of heat energy needed to raise the temperature of one pound of water by 1-degree Fahrenheit.
· Calorie (C): Also defined in terms of 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.
· Foot-pound: no longer a common unit
· Electron-Volt (eV): very small amount of energy. It is the amount of energy an electron gains if accelerated by a 1-volt electric potential. 


Quiz Questions:
1) The energy due to the motion of atoms in a material is:
a. Chemical 
b. Thermal 
c. Nuclear
d. Electrical 
e. Electromagnetic 
2) The sun’s energy reaches the earth in the form of:
a. Chemical 
b. Thermal 
c. Nuclear 
d. Kinetic 
e. Electrical 
f. Electromagnetic 
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