Tinker Toys and Cellular Respiration:

Purpose:  By using the models to make the reactants and products of cellular respiration students examine what happens to atoms during this chemical change.  They should also demonstrate the conservation of matter in the equation for cellular respiration.  As you do each step please write down answers to the questions through out the lab.  You will need to READ as you go.  PLEASE PRACTICE YOUR FOLLOWING DIRECTIONS SKILLS. 

1. Make one glucose molecule using your molecules in respiration sheet as a guide for glucose structure.

A. Where would one of your toe cells get this glucose (think about how you get food to your cells)?

B. Where would a plant root cell get this glucose (think about how a plant gets food to its cells)?

2. Now break the glucose into two 3-carbon molecules (this molecule is called pyruvate).  Although breaking these bonds takes energy, the new molecules you make release energy in the form of 2 ATPs.  

A. Write the balanced equation for the reaction you just did using molecular formulas for glucose and pyruvate.

B. Is this reaction aerobic?  Did you need any oxygen to balance your equation?  

3. Now dismantle your pyruvates from 2, until you are left with only carbon dioxides and waters.  If you need more atoms/molecules you make check them out from me.  You are breaking lots of bonds here but remember making the bonds in Carbon Dioxide and Water (these are both very LOW energy molecules) releases lots of energy that is harnessed by the cell when it converts ADP to ATP.  Please move 34 ADP beads to the ATP cup.

A. What molecules if any did you need to check out from the teacher?

B. Where inside the cell does this happen?  Which organelle?

C. Explain WHY this reaction releases 34 ATPs while the reaction in #2 only releases 2 ATPs.  Please mention the energy levels of the molecules involved.

D. How many Carbon Dioxides and Waters did you end up with?

E. What happens next to these carbon dioxides and waters (assume they were generated by your toe cell, how do they get out of your body?).

F. What happens next to these carbon dioxides and waters (assume they were generated by a plant root cell, how do they get out of the plant?).

4. Write the balanced equation (this means that the number of each kind of atom is the same on both sides of the arrow) for cellular respiration and explain how this demonstrates the law of conservation of matter.

5. Explain what energy transformations happen during this lab.

The following reactions should start only with GLUCOSE.  You do not need to check out any oxygens as they are ANAEROBIC.

6. Now use the tinker toys to model fermentation.  See if you can come up with a balanced equation for a yeast cell that uses fermentation on glucose to convert it to ethanol.  You may use structural formulas on your molecule paper or the tinker toys to do this.  

A. Then write the balanced equation on your paper.

B. Where would this reaction happen in real life?

7. Try modeling Lactic Acid Fermentation.  Start with glucose and end with lactic acid.

A.  Then write the balanced equation on your paper.

B. Where would this reaction happen in real life?

THE BIG QUESTION!  If you can't answer this you are in big trouble!!!

8.  WHAT IS THE PURPOSE OF CELLUAR RESPIRATION?

