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Photosynthesis & Cellular Respiration 

Photosynthesis 

 
Photosynthesis is the process of using light energy trapped by chlorophyll to create glucose 
(C6H12O6) using CO2  and water. Oxygen is a waste product of this process. 
 
The leaf  
 
Section though a leaf: 

 
 

o The cuticle and epidermal cells are transparent 
o Palisade mesophyll cells are vertically arranged so that more cells can receive light 

and dense in chloroplasts for maximum use of the sunshine received. 
o In the spongy mesophyll tissue, the intercellular spaces are there so that gases can 

diffuse into and out of the cell. 
o The stomata are there so that gaseous exchanges can occur (so that the plant can 

“breath”) 
o Xylem vessels bring water to the cells and phloem tubes carry the sugar away to the 

other cells (phloem carries food) 
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Chloroplasts are the organelles that carry out photosynthesis. Reactions occur in the 
stroma and that is where the starch is created. Thylakoids have chlorophyll (green pigment) 
on their surface and which absorbs light energy except in the yellow and green wavelengths. 
The chlorophyll converts light into chemical energy. A stack of thylakoids is called a 
granum. The lamella act as the “skeleton” of the chloroplast and they keep the sacs a safe 
distance from each other.  
 

 
 
 
Phases of Photosynthesis 
 
In the light phase/light dependent phase – which occurs in the thylakoids –, energy that 
was trapped and converted by the chlorophyll is used to split H2O into energised hydrogen 
and oxygen atoms. The oxygen is released as waste and the H attaches to an NADP+ (to 
become NADPH) carrier molecule which takes it to the dark phases. Some energy is also 
used to turn ADP (Adenosine diphosphate) into ATP (Adenosine triphosphate) by adding a 
phosphate molecule.  
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In the dark phase/light independent phase/Calvin cycle – which occurs in the stroma –, 
hydrogen (brought by NADP+) and CO2 are used to create C6H12O6 or glucose (which then 
forms starch). This is done using the energy which is released when ATP is stripped of one 
of its phosphates (to become ADP). ADP, phosphate molecule and NADP+ is carried back to 
the light phase. 

 
Factors that directly affect the rate of photosynthesis  

o CO2 levels 
o Temperature 
o Intensity/presence of light 
o Water 

 

Cellular Respiration 

 
The first stage, glycolysis, does not require oxygen and occurs in both types of respiration. 
It takes place in the cytoplasm of the cell. Two ATP molecules can be produced from one 
glucose molecule and two pyruvic acid molecules. 
 
Aerobic respiration occurs only when oxygen is present. It takes place in the mitochondria 
after glycolysis has happened (also known as the Krebs cycle). The pyruvic acid is broken 
down further to produce another 36 ATP molecules. Water and carbon dioxide are the 
byproducts. This type of respiration produces 38 ATP molecules in total (from one glucose 
molecule which cannot be broken down further). 
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Anaerobic respiration occurs when oxygen is not present. It takes place after glycolysis has 
happened. The pyruvic acid doesn’t produce any more ATP molecules in this stage. In 
animal cells, the pyruvic acid breaks down to lactic acid which can become pyruvic acid 
again. Anaerobic respiration may be less efficient, but it is faster, that is why it occurs in 
animal cells during rigorous exercise. In plant cells, the pyruvic acid breaks down to ethanol 
and CO2; this process is irreversible. This is what fermentation is an some organism only 
respire this way (yeast etc). 
 

 
 


