Matter and Energy
Conservation of Mass and Energy

1. Matter can neither be created nor destroyed

a. In any reaction the mass of the product equals the mass of the reactants

b. Example: 

      X + Y     (      Z

  (reactants)   (product)

If you added 10 g of X to 10 g of Y, you should get 20 g of Z. 

2. Energy can neither be created nor destroyed

a. Energy can only be transformed from one type to another
b. Here are some types

i. Potential

1. chemical

2. gravitational

3. electrical

ii. Kinetic 
1. motion

2. thermal

3. Equation: KE = ½ mv2; m=mass, v = velocity/speed

4. Temperature is a measure of kinetic energy of molecules 

5. In chemistry we use the Kelvin temperature scale

a. Kelvin = Celsius +273

b. You may think, 0 K (absolute zero) would exist in the absence of all energy but really it means the lowest energy state (more on that in coming chapters)
iii. Radiation

1. light

2. x-rays

3. radiowaves

4. microwaves

c. Examples of how energy is transformed

i. A book dropped from a table

1. gravitational potential to kinetic

ii. A burning candle

1. chemical potential to light & heat

iii. Burning when iron and sulfur are mixed

1. chemical potential to light & heat 

3. These two concepts were kept separate until Einstein came up with his equation: E= mc2 which states that matter and energy are equivalent

a. Energy can become matter 

b. Matter can become energy

c. Just before the big bang, there was only energy, now there is matter and energy.

d. Einstein used this concept to explain radioactivity (more on this in a couple weeks)

e. We now refer to the conservation of mass and energy or mass-energy
