
2.9 – PHOTOSYNTHESIS 
 

DEFINITIONS 

 Photosynthesis =  The production of organic carbon compounds (glucose) from water and 

                                       carbon dioxide using energy from light 

 

CO2 + H2O     
photosynthesis

        Glucose + O2 
. 

 Glucose + O2   
cellular respiration

      CO2 + H2O 

 

 Chloroplasts =  Organelle in plant cells that does photosynthesis 

 Chlorophyll =  Pigment molecule that absorbs light to power photosynthesis 

 

 Chromatography =  An experimental method to separate the pigments in a leaf 

 

LIGHT 

 Light from the sun is composed of a range of wavelengths (colors) 

o Violet is the shortest wavelength with most energy 

o Red light is the longest wavelength with least energy 

 Chlorophyll absorbs red and blue light/wavelengths and reflects green light/wavelengths 

 

Graphs of wavelength absorbed:  

 These graphs show how much light is absorbed at different wavelengths 

 

 Absorption spectra =  Shows wavelength absorbed by specific pigments 

o Y-axis shows how much light is absorbed 

 Action spectrum =  Shows wavelengths absorbed by many pigments together  

o Y-axis shows rate of photosynthesis 

 

 

                   Absorption spectra                                                Action spectrum 

 

       
 



PROCESS OF PHOTOSYNTHESIS 

 Happens in the chloroplast 

 CO2 + H2O         Glucose + O2 (powered by light) 

 

Light dependent reactions 

(photophosphorylation) 

 Happens during the day 

 Photolysis: Energy from light used to 

                           cut water 

o Forms O2 gas and protons (H+) 

  This makes ATP from ADP + Pi, and 

                     NADPH from NADP+ 

 

Light independent reactions 

(Calvin cycle) 

 Happens during the day and night 

 Protons from the LDR combine with 

     CO2 to make glucose 

 Powered by energy from ATP and  

      NADPH (made in the LDR) 

 

 
 

 

MEASURING THE RATE OF PHOTOSYNTHESIS 

 To measure rate of reaction, can look at: 

1. Substrates used over time 

2. Products made over time 

 

 Can measure CO2 used over time (substrate) 

o CO2 is used in Calvin cycle 

a) Put plant in a container and measure CO2 change over time (%) using a probe 

 

 Can measure O2 made over time (product) 

o O2 is made in the LDR by photolysis 

a) Put a plant in a container and measure O2 change over time (%) using a probe 

b) Put a plant underwater and count the bubbles of O2 made over time 

 



FACTORS AFFECTING THE RATE OF PHOTOSYNTHESIS 

 Note: Whichever factor below is lowest will be the one slowing down the whole process of 

                       photosynthesis in the plant. So, this low variable would be the “rate-limiting factor”. 

 

 Carbon dioxide concentration 

o A substrate for the light independent reactions 

o As CO2 increases, rate of photosynthesis increases until a plateau when enzymes 

working at max speed 

 

 Amount of light 

o Powers the light dependent reactions 

o As light increases, rate of photosynthesis increases until a plateau when enzymes 

working at max speed 

 

 Temperature 

o Affects all enzymes in photosynthesis 

o Every enzyme has an optimum temperature 

o Molecules move slowly at low temperature so photosynthesis is slower 

o Enzymes denature at high temperature, which stops photosynthesis 

 

                         
 

EFFECTS OF PHOTOSYNTHESIS ON PLANET EARTH 

 Ancient earth had no O2 in the atmosphere and had lots of dissolved iron in the oceans 

 At first, O2 made by photosynthesis rusted the iron in water 

 Iron fell to bottom of the ocean, making red rock 

o Today, these are called “banded iron formations” 

 After the iron was all rusted, O2 stopped being absorbed 

o So, O2 began to increase in the atmosphere 

 


