
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



Photosynthesis captures energy from the sun and 
produces sugars

▪First evolved in prokaryotic organisms (Cyanobacteria)

▪These organisms created the O2 in atmosphere that we have 

today

▪Cyanobacteria photosynthesis were the foundation of 

photosynthesis found in eukaryotic cells



Cyanobacterial Cell

Chloroplast



During photosynthesis, chlorophylls absorb free 
energy from light.
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What would happen if we were to shine a red light?

What does that mean?



Figure 8.9a

Chloro-
phyll a

A
b

s
o

rp
ti

o
n

 o
f 

li
g

h
t

b
y
 c

h
lo

ro
p

la
s
t

p
ig

m
e
n

ts

Chlorophyll b

Carotenoids

(a) Absorption spectra

400 700600500

Wavelength of light (nm)

Which wavelengths of light are most effective 

for photosynthesis?  How do you know?



(b) Action spectrum

400 700600500

R
a
te

 o
f

p
h

o
to

s
y
n

th
e
s
is

(m
e
a
s
u

re
d

 b
y
 O

2
 

re
le

a
s
e
)

An even more accurate view of the most affective 

wavelength of light.



Distance of 

solvent front 

from origin

Distance of 

pigment from 

origin

RF = distance of pigment from origin   

distance of solvent front from origin



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.





Pigment Essay 

▪Complete for Homework



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 your essay from last night



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



Do you want to make any changes from the essay 

you wrote last night?
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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?



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 molecule 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)



Group Work

▪Accessory pigments

▪Reaction center

▪e-

▪Primary electron acceptor

▪Thylakoid membrane

▪Thylakoid space

Build TWO 3-D models (not paper) of a photosystem 
on ONE Membrane.  Be sure to include the following: 

Start by taking 5 minutes to brainstorm how you 

want to build it. (NO BUILDING DURING THIS TIME)
• Be aware that after you receive more information, you may have to 

revise your models



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

▪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.



Homework

▪Read over “Comparison of chemiosmosis…” through

“Linear Electron Flow” in chapter 8. (pages 171-173)



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:

▪ See 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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➢ 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

• The membrane separates a region of high proton concentration 

with a region of low concentration

➢ The final electron acceptor is NADP+ which forms NADPH



The flow of protons back through membrane-bound ATP 

synthase by chemiosmosis generates ATP from ADP and 

inorganic phosphate.



Group Work

▪NADPH/NADP+

▪ADP/ATP

▪Pi

▪Water

▪Oxygen

▪Electron transport chain

▪Photosystem II

▪Photosystem I

▪Thylakoid space

▪ATP Synthase

▪Proton pumps

▪H+

▪e-

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.



Group Work Continued…

▪Predict what would happen to your model under the conditions listed below.  

▪Write down ALL of the ways you would adjust your model to show your answer 

for each condition.  Provide reasoning for your claim.

1. The amount of NADPH in the cell is cut in half

2. Water is not available 

3. The cell is generating additional O2 waste

4. The thylakoid membrane became permeable to H+

5. The gene that codes for the proton pumps is mutated

6. A virus affects the function of several accessory pigments



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



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



Photosynthesis Versus Respiration

▪Overall reactions

• Photosynthesis captures and stores energy in organic molecules

• Respiration releases stored energy in organic molecules

▪Plants can make ATP at chloroplasts AND mitochondria



Do Now: Answer the questionObjective: 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.



Practice AP Essay Question  from 2012 exam.


