Every day you breathe in and out about 20,000 times. In your lifetime so far, you’ve breathed in and out about 9, 000, 000 times!  You’ve also eaten food three to four times a day each day that you’ve been alive.  That’s about 15,00 meals in your lifetime so far.  Eating and breathing are obviously important, but do you know why?  What happens to all that food and air tht you take into your body?

Where do our bodies get the energy we need?  What happens to the food we eat?  What happens to the air we breathe in?  What is respiration?

Your body is made up of trillions of cells. Every one of those cells need energy in order to survive.  Where does that energy come from?

· Can we get energy from water?

· Can we get energy from vitamins and minerals?

· Can we get energy from exercise?

· Can our cells get energy from sunlight?

· Can we get energy from food?

Food refers only to materials that contain energy for living things.  All organisms must have food, and the energy it provides, to live and grow.

If you eat an apple, how does the energy contained in that apple get to your cells? There are 2 different paths food can take: Path 1; mouth, stomach, small intestine, large intestine, rectum, feces and Path 2; mouth, stomach, small intestine, blood, all the cells of your body.  Blood vessels do not need to just reach every cell, they need to carry food to every cell.  Cells use the food from your blood to make new cells, to store food for future use (fat) and to break down the food to supply energy.

Blood may carry the food to the cells, but our cells cannot use the energy in the food unless the cell also has oxygen.  Our body cannot use the energy stored in food until oxygen combines with the food. Then the energy is released.  We breathe so that our cells can get oxygen to combine with food. That is how our cells get the energy that is stored in food.

Respiration is the process by which cells receive energy by combining food and oxygen.

You eat many different types of food, but your body changes all of them to the sugar glucose or a similar substance.

Glucose  +  oxygen ------------------------------(  carbon dioxide  +  water  +  energy

This equation means that glucose combines with oxygen to yield carbon dioxide and water.  Energy is released as part of this reaction occurring in every cell.  This simple equation is actually a two step process.   In the first step, glycolysis, breaks down the six carbon glucose molecule into two, three carbon molecules of pyruvic acid.   This occurs in the cytoplasm of the cell.  The second step is the oxidation of the pyruvic acid which occurs in the mitochondria.  You will learn the full chemical equation for respiration in high school.  For now, we can summarize it as:

C6H12O6   +   O2  ------------------------(   CO2   +  H2O   + ATP (adenosine triphosphate) 

 Above text from education.msu.edu/irt/PDFs/OccasionalPapers/op113.pdf
Procedure 1 Detecting CO2 Gas  (Are animals a source of CO2?)
Limewater = Lime (calcium hydroxide) + Carbon dioxide ------> calcium carbonate + water
1. Put about 5 ml of limewater into a glass test tube.   

2. BEING VERY CARFUL TO BLOW OUT ONLY, USE A STRAW TO BLOW INTO THE LIMEWATER.
3. Record what happens to the limewater.   What do you blow out?  How does the limewater act as an indicator of this gas?
Procedure 2 Detecting CO2 

HC2H3O2(aq) + NaHCO3 (s) --> NaC2H3O2(aq) + CO2(g) + H2O(l)

Vinegar          + Baking soda (  sodium acetate  + carbon dioxide  + water

1. Use a small piece of masking tape to label two of the test tubes A and B (a third will be unlabeled). Fill tubes A and B approximately 5ml with the limewater solution. (Tube A will be the control, tube B will be the treatment.) Place the tubes in the rack.

2. Fill an unlabeled tube approximately 1/2 full of vinegar. 
3. Using the foil, make a small “boat” (small enough to easily fit into the test tube and float on the vinegar, shape it around a pen) and fill it 1/2 full of baking soda. 
4. Carefully slide the foil boat inside the unlabeled vinegar test tube (it is useful to tilt the tube at an angle to do this) and plug the vinegar tube with the stopper and tubing. Seal the tube by using parafilm stretched around the top and tubing.

5. Place the free end of the tubing into tube B. Make sure that the end of the tubing reaches the bottom. 
6. Place a cotton ball into the neck of tube B. 
7. Mix the vinegar and soda together by GENTLY swirling the tube from side-to-side. Don’t shake it upside down! Gas bubbles will begin to bubble rapidly out of the tubing into the limewater solution in tube B. 
8. After a minute or so, compare the tubes A and B.  Describe what you see.

Procedure 3: Are plants a source of CO2?
Bromothymol blue is an acid/base indicator. It will turn from a blue to a greenish yellow/yellow color in the presence of a weak acid. When carbon dioxide dissolves in water, it forms a weak acid, called carbonic acid.
1. Fill two test tubes D & E approximately 10 ml full of bromthymol blue. 
2. Place a sprig of Elodea into test tube D (Use a pencil to push it all the way into the bottom of the tube) 
3. Wrap the tube in foil so that no light can get in.
4. Place in test tube rack and leave until Wednesday.
5. Leave test tube E open to the air and leave in the test tube rack without any foil on it. 
6.  Wednesday: Unwrap the foil.  Describe any differences in the solution between the two test tubes.

Procedure 4: Are plants a sink for CO2? (Do this on Wed)
1. Using the now-unwrapped test tube with Elodea from Part 3, leave in the light and observe the bromothymol blue. Are there any changes over the next 24 hours? Record in data.
Questions/Analysis

1. What were the test tubes used for in procedure 3 & 4 that did not have anything other than solution in them?
2.  What can you conclude about CO2 from doing these activities?  What things produce CO2?
3.  What are some sources of C02 sinks on our planet? 
4. Use this website to fill out the attached worksheet. http://www.pbs.org/wgbh/nova/nature/photosynthesis.html
