
AP Biology 

 Metabolism & Enzymes 
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From food webs to the life of a cell 

energy 

energy 

energy 
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Flow of energy through life 

ÁLife is built on chemical reactions 

É transforming energy from one form to 

another 

organic molecules ­  
ATP &  organic molecules  

organic molecules ­ ATP 
& organic molecules  

sun 

solar energy ­  
ATP &  organic molecules 
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Metabolism 

ÁChemical reactions of life 

É forming bonds between molecules 

Ádehydration synthesis 

Ásynthesis 

Áanabolic reactions 

É breaking bonds between molecules 

Áhydrolysis 

Ádigestion 

Ácatabolic reactions 

Thatõs why  
 theyõre called 

anabolic steroids !  
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Examples  

Ádehydration synthesis (synthesis) 

Áhydrolysis (digestion) 

+ 

H2O 

+ 

H2O 

enzyme 

enzyme 
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Examples  

Ádehydration synthesis (synthesis) 

Áhydrolysis (digestion) 

enzyme 

enzyme 
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Chemical reactions & energy 

ÁSome chemical reactions release energy 

É exergonic 

É digesting polymers 

É hydrolysis = catabolism 

ÁSome chemical reactions require  

input of energy 

É endergonic 

É building polymers  

É dehydration synthesis = anabolism 

digesting molecules=  
LESS organization=  
lower energy state  

building molecules=  
MORE organization=  
higher energy state  
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Endergonic vs. exergonic reactions 

exergonic endergonic 
- energy released 

- digestion 

- energy invested 

- synthesis 

-DG 

DG = change in free energy = ability to do work 

+DG 
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Energy & life 

ÁOrganisms require energy to live  

Éwhere does that energy come from? 

Ácoupling exergonic reactions (releasing energy) 

with endergonic reactions (needing energy) 

+ + energy 

+ energy + 

digestion 

synthesis 
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What drives reactions? 

ÁIf reactions are ñdownhillò, why donôt they 

just happen spontaneously? 

É because covalent bonds are stable bonds  

Why donõt 
stable polymers  
spontaneously 

digest into their  
monomers? 

starch 
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Activation energy 

ÁBreaking down large molecules 

requires an initial input of energy 

Éactivation energy 

É large biomolecules are stable 

Émust absorb energy to break bonds  

energy cellulose CO2 + H2O + heat 
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Too much activation energy for life 

ÁActivation energy 

É amount of energy needed to destabilize 
the bonds of a molecule 

Émoves the reaction over an ñenergy hillò 

Not a match ! 
Thatõs too much  
energy to expose  

living cells to ! 

glucose 
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Reducing Activation energy 

ÁCatalysts 

É reducing the amount of energy to  

start a reaction 

Pheeewé 
that takes a lot  

less energy ! 

reactant 

product 

uncatalyzed reaction 

catalyzed reaction 

NEW activation energy 
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Catalysts 

ÁSo whatôs a cell got to do to reduce 

activation energy? 

É get help! é chemical helpé ENZYMES 

DG 

Call in the  
ENZYMES! 


