AP Biology

Photosynthesis – Part 1

(Associated Learning Objectives: 1.16, 2.2, 2.4, 2.5, 2.8, 2.13, 2.14, 2.22, 4.2, 4.5, 4.17)
Important concepts from previous unit:
1) Electrons are a source of energy, either kinetic or potential.
2) Carbohydrates are generated from H2O and CO2 by the chloroplast in Eukaryotes.

3) The amount of energy in a molecule is directly related to the amount of Hydrogen atoms in the molecule.
I. Autotrophs – Organisms that can “produce” their own food. (“Auto” means “self”; “trophe” means “feeding”)
II. Heterotrophs – Organisms that “consume” other organisms (living or dead). (“Hetero” means “different”) 
III. Chlorophyll – Green light reflecting,  light-absorbing protein pigment found in plants, algae, and blue-green bacteria.
(“phyll” means “pigment”; “”chloro” means “green”)
IV. Chloroplast structure (“plast” means “container”) Remember, these ore organelles in some Eukaryotic cells.

A. Thylakoid – Little green discus shaped, membranous structures that actually contain the pigment chlorophyll. 


1. Site of the light reaction of photosynthesis. (The thylakoid membrane contains the photosystems.)




a. PRIMARY PURPOSE IS TO HELP MAKE ATP AND NADPH. (CHEMICAL ENERGY MOLECULES)

B. Grana – A stack of thylakoids. These are necessary to create more surface area for making energy molecules.

C. Stroma – The watery space surrounding the thylakoids. (It holds the water needed for photosynthesis.)



1. Site of the light – independent reaction (a.k.a. the Calvin Cycle) of photosynthesis.



a. PRIMARY PURPOSE IS TO USE THE ATP AND NADPH TO MAKE SUGAR USING CO2.
V. Photosynthesis Chemical Reaction


A. Starts by taking radiant electromagnetic energy (sunlight) and converting it into the chemical energy

                    molecules ATP & NADPH.

                             1.  Then takes the chemical energy (ATP and NADPH) and uses that chemical energy to power the 
                                   production of sugar. (A chemical energy storage (potential energy) molecule created by catabolism.)

B. 6 CO2 + 6 H2O (in the presence of sunlight) ( C6H12O6 + 6O2 + Heat (KEY NUMBER IS 6 in balancing.)


C.  H2O SPLITS using the energy of sunlight; CO2 does not split in this process.

E. There are two processes involved in the conversion of sunlight energy to sugar:


1. Light reaction (light dependent) – It converts sunlight into ATP and NADPH. (Usable chemical energy.)


2. Calvin cycle (light independent or Calvin cycle) – Makes sugar using CO2 and Energy (Carbon fixation)




a. Melvin Calvin discovered the working process.
VI. Sunlight (It is electromagnetic energy.) It is also HIGH QUALITY ENERGY. High quality means it can perform work.
A. Sunlight travels in waves with different wavelengths. The Electromagnetic spectrum shows all the 

wavelengths found in sunlight.
1. Red Light– Has the longest wavelength. (It also has the least energy of “white light”.) 

2.  Blue Light- Has the shortest wavelength. (It has the most energy of “white light”.)

B.    Visible “white” light – ROY G. BIV (red, orange, yellow, green, blue, indigo, violet) are the colors within.

C.    Light travels in units of energy called Photons.

D.    Absorption vs. Reflection



1. Absorbed –These colors are usable light energy. 



a. Plants use the reds and blues; BUT NOT the green.



b. Chlorophyll A – Main protein pigment found in all plants and algae. 
                                                                            (It has a structure that looks like a Mg spider in carbon ring web.)



c. Chlorophyll B – Helps Chlorophyll A receive sunlight energy. (B funnels energy to A.)




d. Carotenoids – These are accessory pigments that help Chlorophyll A. (They funnel energy to
                                                                           A too.) (These are red, orange, or yellow light absorbing protein pigments.)




e. Photosystem – Group of light absorbing pigments in the thylakoid membrane. Chlorophyll A 

                                                                            would be in the reaction center.(“system” means “group of”)




i. Photosystem I  – It is responsible for ATP and NADPH production.




ii. Photosystem II – It is responsible for ATP production only.
3. Reflection – These colors are not usable. (They provide the COLOR of an object.)

     


a. This is why plants are green. Green light is reflected back toward your eyes.
