Ch. 2 Chemistry.  The four principle kinds of ENERGY that play a role in the atoms and molecules of our cells. 
1. NUCLEAR ENERGY
2. ELECTROMAGNETIC RADIATION (aka: radiation, solar radiation, light…
3. CHEMICAL ENERGY (aka: calorie or covalent bond)
4. KINETIC ENERGY  (aka: kinetic)
1. NUCLEAR ENERGY
	“Nuclear energy” hold the protons

and neutrons together in the nucleus 

of an atom.

[image: image1.jpg]Helium (He)





	When you split the nucleus apart, you get a nuclear explosion with the release of tremendous amounts of heat, and radiation.
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The sun is a massive nuclear explosion releasing nuclear energy from hydrogen atoms as radiation; a portion of the radiation is visible.
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Most cells obtain their energy from the sun: think about what farmers do.


2. ELECTROMAGNETIC ENERGY

	“Electromagnetic radiation (aka: radiation)
consists of waves in something called the electromagnetic field, and they are analogous in some ways to waves in water.

Longest wavelengths are radiowaves.
Intermediate are visible light.

X-rays have very small wavelengths

Gamma rays are the smallest.
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A Wave length - distance from crest to crest.

~ Speed of light, 300,000 km/sec - rate of motion of crests or troughs
T Period - Time between passage of successive crests

U Frequency - Number of crest passages per unit time.

A Amplitude - Distance from level of crest to level of trough
|







3. CHEMICAL ENERGY(aka covalent bonds or calories)
	“Chemical energy” holds atoms together in molecules; a.k.a. covalent bonds or calories.
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Our cells use calories (chemical energy) stored in sugars, amino acids, etc. for energy.
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	When you break the covalent bonds, in  hydrogen gas molecules, you get an explosion with the release of heat and light.  A chemical explosion is millions of times weaker than a nuclear explosion.
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When you "burn" the calories in food you break the bonds holding the atoms together (fats, carbohydrates or protein), but the energy is released slowly, avoiding an explosion.  This energy is transferred to ATP molecules and  used to do work.  The transfer to ATP is inefficient; only about 40% makes it into ATP and 60% is released as heat.
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Chemical energy.  All calories come from plant photosynthesis.

Plants take CO2 from the atmosphere, and H2O from the soil, and using the energy in sunlight bond these atoms together to form sugar.  The calories (covalent bonds C-H, C-C, C-O, etc.) in the sugar came from sunlight.
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3. KINETIC ENERGY (aka: heat)

Kinetic energy is the energy matter has due to its motion: faster motion, more kinetic energy.
Temperature is a measure of the average kinetic energy of the air molecules in a room, the liquid molecules in a test tube, or the molecules or atoms in anything you might sample.
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Kinetic energy continued: Most molecules can exist in three “states of matter:” 

solid, 

liquid and 

gas, 

depending on the amount of kinetic energy (heat) the molecules possess.  Consider water:
	SOLID
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LOW KINETIC ENERGY

ALL MOLECULES FIRMLY BONDED TOGETHER WITH "HYDROGEN BONDS" (discussed later).
	LIQUID
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MEDIUM KINETIC ENERGY

MOLECULES FORMING AND BREAKING “HYDROGEN BONDS"
	GAS
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HIGH KINETIC ENERGY:
MOST OR ALL “HYDROGEN BONDS" BROKEN…

AS MOLECULES ARE MOVING TO FAST










