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Topic #7
Energy, Metabolism, and Life.

(Campbell and Reece p. 141-155)

Objectives -
A. Review basic concepts of energy
B.  Explain the relationship between chemical reactions and energy
C.  Describe how enzymes function

Il. Energy flow.
A.  Define.
B. Kinetic.
C. Potential.
D. Chemical

E.  First Law of Thermodynamics.

F. Second Law.
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Free energy and chemical reactions.

1. Exergonic.

2. Endogonic.

3. Activation energy

Coupled reactions.

ATP
1. Adenosine triphosphate
2.  Has a 3 phosphate tail

Factors affecting activation energy.

1. Heat.

2. Concentration.

3. Activation Energy and Catalysts.
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K. Enzymes.
1.  Enzyme-substrate (chemical) complex.

2.  Protein shape (secondary structure) important.
a)  Needs to “fit” reacting chemicals — active site
b)  Shape dependent on:

3. Denatured.

L.  Energy dynamics within a living cell - Metabolism
1.  Energy is stored in chemicals
2. Use (breaking and forming bonds) of chemical energy results in:
a)  Catabolism:

b)  Anabolism

c)  Always a net loss of energy to a system in form of heat
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3. Tosustain life, there needs to be a constant input of chemical energy (food!)

1. Key Terms.
activation energy
active site

adenosine triphosphate
anabolism

ATP

catabolism

catalyst

chemical energy
endergonic reaction
energy

energy coupling
energy of activation
entropy

exergonic reaction
first law of thermodynamics
free energy

Kinetic energy
metabolism

potential energy
second law of thermodynamics
substrate
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