
 

 

 

 

ADP + P + Energy            ATP + H2O      

C6H12O6                      Lactic Acid + Energy 

C6H12O6                      Alcohol +  CO2 +  Energy 

Objective:  You will be able to construct an explanation for how 
each phase of respiration captures and stores free energy. 

Do Now: 

Compare and contrast the three black equations below 



Cellular respiration in eukaryotes involves a series of coordinated 
enzyme-catalyzed reactions that harvest free energy from simple 
carbohydrates. 



Figure 7.6-1 
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Glycolysis 

Rearranges the bonds in glucose molecules, releasing free 

energy 

 

This energy is used to form ATP from ADP and inorganic 

phosphate 

 

Electrons are transferred to NAD+ to form NADH 

 

Pyruvate is produced at the end 

 





Pyruvate is transported from the cytoplasm to the 
mitochondrion, where further oxidation occurs. 



In the Krebs (Citric Acid) cycle: 
 

• Carbon dioxide is released from organic intermediates 

 

• ATP is synthesized from ADP 

 

• Inorganic phosphate via substrate level phosphorylation and 

electrons are captured by coenzymes. 



Electrons that are extracted in the series of Krebs cycle 
reactions are carried by NADH and FADH2 to the 
electron transport chain (ETC). 
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NADH and FADH2 

Make a list of what 

you can elicit from 

this model. 
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Construct an explanation on how glycolysis and the 

citric acid cycle of respiration contribute to capturing 

and storing energy.  
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Yes We Can! 

• Build a 3D model that represents the mitochondria 
 

• Be sure to include: 

– Outer Mitochondrial Membrane (OMM) 

– Inner Mitochondrial Membrane (IMM) 

• Cristae 

– Intermembrane Space (make this a little bigger than it should be) 

– Matrix 
 

• Build model on a large piece of construction paper 
 

• The model should take up about ¾ of the paper 
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Objective:  You will be able to construct an explanation for how 

the mitochondria captures and stores free energy. 

Do Now: 

• Identify the parts of the mitochondria below 
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 The electron transport chain 

(ETC) captures free energy 

from electrons in a series of 

coupled reactions that 

establish an electrochemical 

gradient across membranes. 

 

 The final electron acceptor is 

oxygen 
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A 

B 

C 

D 
Where are the proteins of the ETC found? 
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Combination of both diagrams 

Protein 
complex 
of electron  
carriers 

H 

Q 

I 

II 

III 

FADH2 FAD 

NAD NADH 

(carrying electrons 

from food) 

Electron transport chain 

H2O 2 H  ½ O2 

Cyt c 

1 

IV 

H 
H 

Cyt 

Cyt 

Cyt 

Cyt 



© 2014 Pearson Education, Inc. 

 The passage of electrons to the final acceptor generates a proton 

gradient across the inner mitochondrial membrane (IMM) 

• The membrane separates a region of high proton concentration 

with a region of low concentration 
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 The flow of protons back through membrane-bound ATP synthase by 

chemiosmosis generates ATP from ADP and inorganic phosphate. 
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Objective:  You will be able to construct an explanation for how 

the mitochondria captures and stores free energy. 

Do Now: 

• Move to the tables and continue to work on your 

projects 

 
• Today you will create a dynamic model that shows the process of 

respiration 
o Processes is a series of actions or steps taken in order to achieve 

a particular end 

 
o Begin by compiling a list of the processes that need to be 

represented 
 

o Brainstorm how to demonstrate the processes on your model 
 

o Now build! Build! Build! 
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ADP + P + Energy            ATP + H2O      

C6H12O6                 Lactic Acid + Energy 

C6H12O6                 Alcohol +  CO2 +  Energy 

Objective:  You will be able to differentiate between the various 

strategies used by living things to capture and store energy.  

Do Now: 

Compare and contrast the equations below. 

Strategies 

used if no O2 

available 
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Fermentation 

© 2014 Pearson Education, Inc. 
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Propose a question that could be answered from 

this diagram. 

Put in arrows to show direction of pyruvate if O2 

is available and if it is not in your model 
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Prokaryotic Cells and Respiration 

• No internal membranes so where does ETC 

happen in aerobic prokaryotic cells? 

– The cell membrane! 
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Energy-related pathways in biological systems are sequential 

and may be entered at multiple points in the pathway.  
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Overall Uses of ATP Formation from Cell Respiration 

• Respiration stores energy as ATP 

 

• Free energy becomes available for metabolism by the 

conversion of ATP        ADP, which is coupled to many steps 

in metabolic pathways. 
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• Organisms use free energy to maintain order and 

organization 

 

• Reproduction and rearing of offspring also requires free 

energy 

 

• Organisms require free energy to maintain homeostasis 

and for growth 

– Decoupling oxidative phosphorylation from electron transport is 

involved with thermoregulation 

 

 

Overall Uses of ATP Formation from Cell Respiration 
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Question:  How would living things be affected if the inner 

membrane of the mitochondria did not form cristae? 

 

• State a claim (What you believe is the answer) 

 

• Provide evidence from the reading to support your claim 

 

• Explain your reasoning (Why does your evidence support 

your claim?) 
• Use the word “Because in your explanation” 
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Objective:  You will be able to describe the interdependency of photosynthesis 

and respiration. 

• Do Now: 

• Make a list of all the things that you can elicit from the diagram 

below. 
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Figure 7.15 
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Compare Respiration and Photosynthesis 

• Generate a list of: 

– Similarities 

– Differences 
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• Different energy-capturing processes use 

different types of electron acceptors 
NADP+ in photosynthesis 

 

Oxygen in cellular respiration 


