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I. Photosynthesis
A. Energy needs of life
1. All life needs a constant input of energy
a) Heterotroph (animals)
(a) get their energy from “eating other”
i) eat food = other organisms = organic molecules
(b) make energy through respiration
b) Autotrophs (Plants)
(1) produce their own energy (from “self”)
(2) convert energy of sunlight
(3) build organic molecules (COH) from CO2
(4) make energy & synthesize sugars through photosynthesis
B. How are they connected?
1. Heterotrophs
(1) Making energy & organic molecules from ingesting organic molecules
b) glucose+oxygen→carbon dioxide+water+energy
c) C6H12O6+6O2→6CO2+6H2O+ATP
(1) Oxidation of energy
2. Autotrophs
(1) making energy & organic molecules from light energy
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xide+water+energy→glucose+oxygen
c) 6CO2+6H2O+light energy→C6H12O6+6O2
(1) Reduction=endergonic
d) Plants go through both of these stages
C. What does it mean to be a plant?
1. Need to…
a) collect light energy
(1) transformation it into chemical energy
(a) ATP
b) store light energy
(1) in a stable form to be moved around the plant or stored
(a) Glucose
c) need to get building block atoms from the environment
(1) C, H, O, N, P, K, S, Mg
d) produce all organic molecules needed for growth
(1) carbohydrates, proteins, lipids, nucleic acids
D. Plant Structure
1. Obtain raw materials
a) sunlight
(1) leaves = solar collectors
b) CO2
(1) stomates = gas exchange
c) H2O
(1) uptake from roots
(a) Water vapor can be absorbed through the leaves too
d) nutrients
(1) N, P, K, S, Mg, Fe…
(2) uptake from roots
2.  Chloroplasts
a) double membrane
b) stroma
(1) fluid-filled  interior
c) thylakoid sacs
d) grana stacks
3. Thylakoid membrane contains
a) chlorophyll molecules
b) electron transport chain
c) ATP synthase
(1) H+ gradient built up within thylakoid sac
E. Photosynthesis
1. Light reactions
a) light-dependent reactions
b) energy conversion reactions
(1) convert solar energy to chemical energy
(2) ATP & NADPH
(a) NADPH stores electrons
2. Calvin cycle
a) light-independent reactions
b) sugar building reactions
(1) uses chemical energy (ATP & NADPH) to reduce CO2 & synthesize C6H12O6
F. Light Reactions
1. Electron Transport Chain (ETC)
(1) like in cellular respiration
b) proteins in organelle membrane
c) electron acceptors
(1) NADPH
d) Proton (H+) gradient across inner membrane
(1) find the double membrane!
e) ATP synthase enzyme
2. Mitochondria transfer chemical energy from food molecules into chemical energy of ATP
(1) “Powerhouse” of the cell (the mitochondria)
b) use electron carrier NADH
3. Chloroplasts transform light energy into chemical energy of ATP
a) Use electron carrier NADPH
G. Pigments of Photosynthesis
1. Chlorophylls & other pigments
a) embedded in thylakoid membrane
b) arranged in a “photosystem”
(1) collection of molecules
c) Structure-function relationship
H. A look at light
1. The spectrum of color
2. Plants grow best in red and blue light
I. Light: absorption spectra
1. Photosynthesis gets energy by absorbing wavelengths of light
a) Chlorophyll ‘a’
(1) absorbs best in red & blue wavelengths & least in green
b) accessory pigments with different structures absorb light of different wavelengths
(1) chlorophyll ‘b’, carotenoids, xanthophylls
J. Photosystems of photosynthesis
1. 2 photosystems in thylakoid membrane
a) collection of chlorophyll molecules
b) act as light-gathering molecules
c) Photosystem II
(1) chlorophyll ‘a’
(2) P680 = absorbs 680nm wavelength red light
d) Photosystem I
(1) chlorophyll ‘b’
(2) P700 = absorbs 700nm wavelength red light
K. ECT of Photosynthesis
1. ETC uses light energy to produce
a) ATP & NADPH
(1) go to Calvin cycle
2. Photosystem II absorbs light
a) excited electron passes from chlorophyll to “primary electron acceptor”
b) need to replace electron in chlorophyll
c) Enzyme extracts electron from H2O & supplies them to chlorophyll
(1) splits H2O 
(2) O combines with another O to firm O2
(3) O2 released to atmosphere
(4) and we breath easier!
Overview of Photosynthesis

· Energy comes from light, and can come from the electro-magnetic rotation of the earth
· Electrons come from the H
· H2O comes from ground and the atmosphere
· O2 comes from the water or the carbon dioxide
· O2 goes back into the environment or into water
· H+ comes from the ATP
· ATP comes from the ADP
· ATP is used for the Calvin Cycle
· HADPH comes from the light reaction and goes in to the Calvin cycle
Need to know for the test

· Know the Chloroplast, and the functions (the picture!!!)
· Know Photosynthesis
· Know leaf parts
· Upper and lower epidermis is where most of the photosynthesis takes place
· Spongy cells hold water
· Palicide on a leaf supports the leaf
· Know heterotrophs (about them)
· consumers
· Autotrophs
· use photosynthesis
· Producers
· Calvin Cycle
· know all the parts
· 3 basic processes
· Carbon fixation
· Carbon from carbon dioxide fixes/connects to different chains of carbon
· 9 carbons needed for the cycle
· means that the light cycle needs to go through 9 times for the calvin cycle to start
· ATP to ADP releases energy
· Reduction
· NADPH to NADP releases H
· Regeneration of RuBP
· (don’t need to draw, but need to explain)
On Test

Explain how the light-independent reactions of photosynthesis rely on light-dependent reactions.


The light-independent reactions must receive ATP and NADPH from the light-dependent reactions to work.
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