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LFrom food webs to the

life of a cell
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Flow of energy through life

ALife IS bullt on chemical reactions

e transforming energy from one form to
A another organic molecules - ATP
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Metabolism

AChemicaI reactions of life

e forming bonds between molecules
Adehydration synthesis
Asynthesis
Aanabolic reactions

e breaking bonds between molecules
Ahydrolysis
Adigestion
Acatabolic reactions
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|Examples
Adehydration synthesis (synthesis)
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|Examples
Adehydration synthesis (synthesis)
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Ahydrolysis (digestion)
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Chemical reactions & energy

ASome chemical reactions release ener
£ exergonic
e digesting polymers
e hydrolysis = catabolism

digesting molecules=
LESS organization=
lower energy state
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ASome chemical reactions require
Input of enerqy

. : building molecules=
E enderq0n|C @E organization=
¢ building polymers higher energy state

e dehydration synthesis = anabolism
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|Endergonic vs. exergonic reactions
exergonic endergonic
- energy released - energy invested
- - digestion 5 - synthesis
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|Energy & life

AOrganisms require energy to live
e where does that energy come from?

Acoupling exergonic reactions (releasing energy)
with endergonic reactions (needing energy)
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What drives reactions?

Energy released Energy supglied
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Al reactions are fAdow

just happen spontaneously?
e because covalent bonds are stable bonds

QOQQQO&{_'\{, Why don
b o stable polymers
Starc Do ¢ on spontaneously
OPOQO/Q °Qo{°) digest into their
-” b °‘-5' 5 monomers?
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Cellulose microfibrils
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Activation energy

ABreaking down large molecules
requires an initial input of energy

e activation energy
e large biomolecules are stable
e must absorb energy to break bonds
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AP Biology cellulose energy>  CO, + H,O + heat




Too much activation energy for life

AActivation energy

e amount of energy needed to destabilize
the bonds of a molecule
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|Reducing Activation energy
ACatalysts

AP Biolog

e reducing the amount of energy to
start a reaction

Pheeewé
that takes a lot
less energy /

uncatalyzed reaction
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| Catalysts

ASo whatos a cel |l got
activation energy?
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