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Name          Date       
 

AP:  CHAPTER 8A 
 

AN INTRODUCTION TO METABOLISM 
 
1.  Define the following terms: 
 
 a.  Catabolic pathway             
 
 b.  Anabolic pathway             
 
 c.  Kinetic energy              
 
 d.  Potential energy             
 
2.  The first law of thermodynamics states           
 
                 
 
3.  Give an example of the first law that involves light and electricity.        
 
                 
 
4.  The second law of thermodynamics states           
 
                 
 
                 
 
5.  What happens to the energy that is “lost” in an energy conversion?        
 
                 
 
                 
 
6.  State the second law of thermodynamics in your own words.         
 
                 
 
7.  Give 2 everyday, non science, examples of the second law of thermodynamics in action? 
 
                 
 
                 
 
8.  State the second law of thermodynamics in terms of entropy.        
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9.  Fill out the below concept map based on the flow of energy. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
10.  What is meant by a change in free energy?          
 
                 
 
 
11.  Compare reactions that are 
 
 a.  Exergonic              
 
                      
 
 b.  Endergonic              
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12.  Place the appropriate letters next to each statement. 
 
 En—endergonic  Ex—exergonic  
 
 a.   Energy is released as the reaction occurs. 
 
 b.   Energy is required to make the reaction go. 
 
 c.   Reaction used by the body for muscle contraction and nerve conduction. 
 
 d.   ATPàADP + P 
 
 e.   ADP + Pà ATP 
 
13.  Fill in the blanks 
 
        a.  The totality of an organism’s chemical processes. 
 
       b.  Pathways that require energy to combine molecules together. 
 
       c.  The energy of motion. 
 
       d.  Term for the measure of disorder or randomness. 
 
  14.  A negitive ∆G means that 
 
   a.  the quantity G of energy is available to do work. 
   b.  the reaction is spontaneous. 
   c.  the reactants have more free energy than the products. 
   d.  the reaction is exergonic. 
   e.  All of the above are true 
 
  15.  According to the 1st law of thermodynamics,  
 
   a.  for every action there is an equal and opposite reaction 
   b.  every energy transfer results in increase in disorder or entropy 
   c.  the total amount of energy in the universe is conserved or constant 
   d.  energy can be transferred or transformed, but disorder always increases 
   e.  potential energy is converted to kinetic energy , and kinetic energy is converted to heat 
 
  16.  One way that a cell maintains metabolic disequilibrium is to 
 
   a.  siphon products of a reaction off to the next step in a metabolic pathway. 
   b.  provide a constant supply of enzymes for critical reactions. 
   c.  use feedback inhibition to turn off pathways. 
   d.  use allosteric enzymes that can bind to activators or inhibitors. 
   e.  use the energy from anabolic pathways to drive catabolic pathways. 
 
 
 
 



 4 

  17.  When a cell breaks down glucose, only about 40% of the energy is captured in ATP molecules.  The 
          remaining 60% of the energy is 
 
   a.  used to increase the order necessary for life to exist. 
   b.  lost as heat, in accordance with the second law of thermodynamics. 
   c.  used to increase the entropy of the system by converting kinetic energy into potential energy. 
   d.  stored in starch or glycogen for use later by the cell. 
   e.  released when the ATP molecules are hydrolyzed. 
 
  18.  An endergonic reaction could be described as one that will 
 
   a.  proceed spontaneously with the addition of activation energy. 
   b.  produce products with more free energy than the reactants. 
   c.  not able to be catalyzed by enzymes. 
   d.  release energy. 
   e.  produce ATP for energy coupling. 
 
  19.  Any energy transformation involves the loss of some energy as  
 
   a.  electricity. 
   b.  heat. 
   c.  light 
   d.  motion 
 
  20.  The tendency of an ordered system to become spontaneously disordered is called 
 
   a.  thermodynamics. 
   b.  entropy. 
   c.  activation. 
   d.  energy conversion. 
 
  21.  A coupled reaction occurs when energy released from a(n)     reaction is used to  
         drive a(n)     reaction. 
 
   a.  endergonic; exergonic 
   b.  breakdown; exergonic 
   c.  exergonic; endergonic 
   d.  chemical; mechanical 
 
  22.  Which of these accurately represents a flow of energy from the sun? 
 
   a.  Plants take in solar energy and use it to oxidize glucose, which is used by mitochondria  to  
        produce ATP. 
   b.  Mitochondria break down glucose to ATP, which is returned to plants to produce glucose. 
   c.  Plants take in solar energy and use it to transport water up stems so that water is available to  
       all animals. 
   d.  Plants take in solar energy and use it to reduce carbon dioxide so that glucose is made   
        available to animals. 
   e.  Both plants and animals make use of ATP. 
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23.  Relate the concept of free energy to metabolism 
 
                 
 
                 
 
                 
 
                 
 
                 
 
                 
 
                 
 
                 
 
                 


