Name : _________________

Date : ___________

Metabolism : Energy And Enzymes
Read pp. 101-105

1. Give a brief definition for "metabolism" __________________________________
____________________________________

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? _________%

3. Give a brief definition for energy: ________________________________________

_____________________________________

4. Describe the energy transformation that takes place when moose lifts its leg:


___________________________ --> __________________________

5. State the first law of thermodynamics : ____________________________________

________________________________________________________________________


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)

________________________________________________________________________

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)

__________________________________________________

8. State the second law of thermodynamics : __________________________________

________________________________________________________________________


9. What form of energy is often transferred out 

of a system and is called non-usable energy?
__________________________

10. Which has more entropy, a messy room or a neat room? ___________________

11. Two types of metabolic 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.
*** The best way to calculate    G is to use the following equation :
 
     G = GP - GR
In the equation above 
GP =  chemical energy in the bonds of your products

GR = chemical energy in the bonds of the reactants

So if your products have more chemical energy in their bonds than your reactants had, then give them a higher value than the value you give your reactants

For example – Here is how to do PHOTOSYNTHESIS (A)









    ANSWER
A) Photosynthesis: 6CO2 + 6H20 --> 6O2 + C6H12O6  = ENDERGONIC     G +


SOLUTION to ANSWER
· - During photosynthesis oxygen (O2) and glucose (C6H12O6) are produced. These products have way more chemical energy in them than the reactants (H2O and CO2) had. So we can just pick a higher number for our products than our reactants.  Let's use something easy like 1000 J for products and 400 J for reactants. Then plug them into the equation:

·      G = GP - GR   (     so    G =  1000 J – 400 J = +600 J

· So photosynthesis requires that 600 Joules of energy be ADDED into the reaction in order for the reaction to occur.  When you put energy in, we classify the reaction as being ENDOTHERMIC/ENDERGONIC.
*** Now complete B through E on your own.
B) Cellular Respiration: 6O2 + C6H12O6 -->6CO2 + 6H20  _______________________

C) 
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C) _____________________________

D) 
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D) ___________________________

E) 
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  E) _____________________________

12. Give the full name of ATP: _________________________________________

13. Look at p. 104 "Structure of ATP" in the text, An ATP molecule consists of three different components, name them.

A)_________________________________







B)_________________________________
C)_________________________________

14. What happens to ATP when it is hydrolyzed, and is this hydrolysis considered to be endergonic or exergonic? ________________________________________________________________________

15. Describe what is meant by coupling reactions. _____________________________

________________________________________________________________________

________________________________________________________________________

16. What percent of Glucoses total energy released during 

cellular respiration is perfectly transformed into ATP energy?  ____________%

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.


A)_____________________________________________________________________

________________________________________________________________________

B) _____________________________________________________________________

________________________________________________________________________

C) _____________________________________________________________________

________________________________________________________________________

