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A Biological Molecules Arose from Inanimate Substances 2
B Complex Self-Replicating Systems Evolved from Simple Molecules 3

2 Cellular Architecture 5
A Cells Carry Out Metabolic Reactions 6
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A The First Law of Thermodynamics States That Energy

Is Conserved 11
B The Second Law of Thermodynamics States That Entropy Tends 

to Increase 13
C The Free Energy Change Determines the Spontaneity of a Process 14
D Free Energy Changes Can Be Calculated from Reactant and 

Product Concentrations 16
E Life Achieves Homeostasis While Obeying the Laws 

of Thermodynamics 18

BOX 1-1 Pathways of Discovery Lynn Margulis and the 
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D Water Moves by Osmosis and Solutes Move by Diffusion 29
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A Water Ionizes to Form H+ and OH- 32
B Acids and Bases Alter the pH 33
C Buffers Resist Changes in pH 36

BOX 2-1 Perspectives in Biochemistry The Consequences of Ocean 
Acidification 34

BOX 2-2 Biochemistry in Health and Disease The Blood uffering
System 38
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3 Overview of DNA Structure, Function, 
and Engineering 42
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