Metabolism : Energy And Enzymes
1. Give a brief definition for "metabolism": The total of all the cellular reactions in an organism and the amount of energy used for these reactions. 

2. What percent of all the chemical energy found in the food an organism eats actually gets transformed into the structural parts of that organism? 
10%
3. Give a brief definition for energy: The ability to do work or bring about a change in things
4. Describe the energy transformation that takes place when moose lifts its leg:
Chemical E ( Mechanical E + Thermal E

5. State the first law of thermodynamics : Energy cannot be created or destroyed; but it can be transformed. 

6. In the formula for photosynthesis (6CO2 + 6H20 --> 6O2 + C6H12O6) how does the energy level of the reactants (CO2 and H20) compare with the energy level of the products (O2 and C6H12O6)
6CO2 + 6H20 – Are both low energy molecules
6O2 + C6H12O6 - - Are both high-energy molecules.

7. What do mitochondria use as a source of energy for making ATP molecules out of ADP and a Phosphate Group? (think back to cellular respiration in chapter 3)

They take in O2 and Glucose (C6H12O6) and burn them.
8. State the second law of thermodynamics : Energy cannot be changed from one form to another without a loss of some of the usable energy into thermal energy.

9. What form of energy is often transferred out 

of a system and is called non-usable energy? Thermal (heat)

10. Which has more entropy, a messy room or a neat room?  - A messy room
11. Two types of reactions can take place:

A) Exergonic/Exothermic: During this type of reaction the reactants have high energy bonds but they react with one another to make products which have much less energy in their bonds. When this type of reaction takes place energy/heat is given off to the environment.    

 


                   G = a negative measure of energy Ex.  - 120 kJ

B) Endergonic/Endothermic: During this type of reaction the reactants have very little energy stored in their bonds but they react with one another to make product molecules that have much more energy stored in their bonds.  When this type of reaction takes place energy is taken in from the environment.




                G = a positive measure of energy Ex.  + 40 kJ

For each example listed below classify whether the reaction is exergonic/exothermic or endergonic/endothermic.



Gp – G r =    G    

** In the alphabet "P" is before "R" – same in the order of subtraction : Product E – Reactants E.

A) Photosynthesis: 6CO2 + 6H20 --> 6O2 +C6H12O6  



ENDERGONIC (    G is +
B) Cellular Respiration: 6O2 + C6H12O6 -->6CO2 + 6H20 



EXERGONIC(    G is -
C) 
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EXERGONIC(    G is -
12. Give the full name of ATP: Adenosine Triphosphate
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13. Look at p. 104 "Structure of ATP" in the text, An ATP molecule consists of three different components, name them.

A) Adenine Base
B) Ribose Sugar

C) Phosphate Groups (3)

14. What happens to ATP when it is hydrolyzed, and is this hydrolysis considered to be endergonic or exergonic? 
A phosphate group splits off to form ADP while releasing energy - EXERGONIC
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15. Describe what is meant by coupling reactions. 

When energy released by an Exergonic RXN is used to drive an Endergonic RXN.
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16. What percent of Glucose’s total energy released during cellular respiration is perfectly transformed into ATP energy?  39 %
17. Label the diagram of the ATP Cycle below; Label it using the following terms:

1. ATP    2. ADP   3. Phosphate Group   4. ENERGY IN (endergonic) and  

5. ENERGY OUT (exergonic)
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18. List and describe the three common ways that your body spends (uses) ATP.

1. ATP Supplies energy required to synthesize polymers from monomers.

2. ATP Supplies the energy needed for all methods of active transport.
3. ATP Supplies the energy to allow muscle contraction.

** The diagram below is an example of a metabolic pathway, each letter represents a given product or reactant and each globular protein represents a specific enzyme.  We will study the structure and function of enzymes and their role in human metabolism next.
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