
Objective:  You will be able to construct explanations of the 
mechanisms and structural features of cells that allow organisms to 
capture, store or use free energy. 

Do Now: 

 Move to the lab tables and set-up part A of the lab 



Essential Knowledge 

Organisms capture and store free energy for use in 

biological processes 

 

 Autotrophs and heterotrophs both capture and store 

energy. 
 

 Autotrophs capture free energy from physical sources in the 

environment 
 

 Heterotrophs capture free energy present in carbon compounds 

produced by other organisms 

 



Autotrophs capture free energy from physical sources 
in the environment 
 
 Photosynthetic organisms capture free energy present in sunlight 

 

 Chemosynthetic organisms capture free energy from small inorganic 

molecules present in their environment, and this process can occur in 

the absence of oxygen. 

 



How are these two 

diagrams similar? 

How are these two 

diagrams different? 

With a partner, 

answer… 



Distance of 

solvent front 

from origin 

Distance of 

pigment from 

origin 

RF =   distance of pigment from origin    

        distance of solvent front from origin 

  



During photosynthesis, chlorophylls absorb free 
energy from light. 



Figure 8.8 
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What would happen if we were to shine a red light? 

What does that mean? 



Figure 8.9a 
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The more light absorbed, the more free energy 

available for photosynthesis. 



Figure 8.9b 

(b) Action spectrum 
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See, I told you so… 



Objective:  You will be able to construct an explanation of how the 
structural features of plants allows them to capture and store free 
energy in the light reactions. 

Do Now: 

 Take out the answer to the Engelmann's experiments from last 

night. 



 
 

Scientific questions: 

 Amenable to experimental approaches and addressable through evidence 

 Can distinguish them from other questions that are ethical, social or 

teleological 
 

Hypotheses': 

 Not stated as a question 

 Is a statement of the expected result of an experiment 

 Can be proved wrong 
 

Claims: 

 A statement about the solution to a problem or question. 

 



Work with a partner to: 

• Pose one scientific question that the researcher was most likely 

investigating with the experiment 

• State a hypothesis that could be tested to address the question 

you proposed. 

• Using the information above, give a claim that can be elicited. 

• Provide evidence that supports your claim 

• Explain how the evidence supports your claim 
2013: Question #7 



Evidence: 

 a specific fact that supports a claim.  

 In science, the fact is often  referred to as “data”.  

 It is NOT an opinion! 
 

Reasoning: 

 Explains why your evidence proves your claim to be true. 

 

 



Mesophyll 

Leaf cross section 

Chloroplasts Vein 

Stomata 

Chloroplast Mesophyll 

cell 

CO2 O2 

20 m 

Figure 10.4a 



Photosynthesis converts light energy to the 
chemical energy of food 

6 CO2  6 H2O  Light energy  C6H12O6  6 O2 



• Explain the significance of the light reactions 

 

• Explain the significance of the Calvin Cycle 

 

• How are the two interdependent? 



Homework 

Read over “Excitation of chlorophyll…” through “Linear 

Electron Flow” in chapter 8. (pages 168-171) 

 



Objective:  You will be able to construct an explanation of how the 
structural features of plants allows them to capture and store free 
energy in the light reactions. 

Do Now: 

 For the equation below, identify when each product is used or made 

during photosynthesis. 

6 CO2  6 H2O  Light energy  C6H12O6  6 O2 



Chlorophylls absorb free energy from light, boosting 
electrons to a higher energy level in photosystems. 



Photosystems are embedded in the internal 
membranes of chloroplasts (thylakoids). 



Photosystems I and II are connected by the transfer of electrons 
with free energy through an electron transport chain (ETC) 



Group Work 

NADPH/NADP+ 

ADP/ATP 

Pi 

Water 

Oxygen 

Electron transport chain 

Photosystem II 

Photosystem I 

ATP Synthase 

Proton pumps 

e- 

 

Use your models of photosystems to create a complete 
representation of the components of the light reactions.   
 
Be sure to add in the following concepts: 

Start by taking 7-8 minutes to brainstorm how you 

want to build it. 



Objective:  You will be able to explain how the light reactions capture 
and store free energy in the form of ATP and NADPH.  

Do Now: 

 Se if you can write the equation for photosynthesis from 

memory. 

 Can you write down the reactants and products of the light 

reactions?  The Calvin Cycle? 
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There is one YUGE! problem with this diagram…no 

proton pumps. 



 The electron transport chain captures free energy from 

electrons in a series of coupled reactions that establish an 

electrochemical gradient across membranes. 

 

 
 

  The passage of electrons to the final acceptor generates a 

proton gradient across the thylakoid membrane 
 

• Membrane separates a region of high proton concentration with a 

region of low concentration 

 

 

 The final electron acceptor is NADP+ 

 



The flow of protons back through membrane-bound ATP 

synthase by chemiosmosis generates ATP from ADP and 

inorganic phosphate. 



Group Work 

NADPH/NADP+ 
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Create a working model of the thylakoid.  Be sure to include 
the following concepts: 

Hint: The diagram on 

page 164 lists #’s.  Each # 

represents a process that 

you need to show “in 

action” 

Start by taking 7-8 minutes to 

brainstorm how you want to 

build it. 



Objective:  You will be able to explain how the Calvin 
cycle builds carbohydrates. 

Do Now: 

 



In a sentence or two, 

summarize the 3 stages of 

the Calvin cycle 



Photosynthesis first evolved in prokaryotic cells.   

 Scientific evidence supports that prokaryotic 

(bacterial) photosynthesis was responsible for the 

production of an oxygenated atmosphere.   

 

 Prokaryotic photosynthetic pathways were the 

foundation of eukaryotic photosynthesis. 



Electron Chains and Prokaryotic Cells 

Prokaryotic cells don’t have chloroplasts 

 

They use the plasma membrane as a barrier to 

separate protons H+ 

 

 When electrons move along ETC within plasma 

membrane, protons are moved out of cell. 

 

Flow of protons through ATP Synthase in plasma 

membrane generates ATP 

 



Do Now: Answer the question 

 

Objective:  You will be able to construct an 
explanation of how the structural features 
of plants allows them to capture and store 
free energy in the light reactions. 




