
Photosynthesis Photosynthetic Reaction  

Photosynthesis is the process by which plants make glucose from sunlight. It is an 

endothermic reaction in which energy is transferred from the environment to the 

chloroplasts by light. 

 

The equation for photosynthesis is: light carbon dioxide + water → glucose + oxygen 

Each compound has its own chemical symbol: 

Carbon dioxide: CO2 

Water: H2O 

Oxygen: O2 

Glucose: C6H12O6 

Rate of Photosynthesis 

The rate of the process is affected by a number of factors. 

 

 



By carrying out an experiment measuring the oxygen production of a plant, you can 

calculate the rate of photosynthesis.  

● Pondweed is placed in a test tube full with water. The top is sealed with a bung. A 

capillary 

tube also containing water leads into the test tube, and it is attached to a syringe. 

● A lamp is placed at a measured distance from the test tube. 

● As it photosynthesises, oxygen is produced, forming a gas tube in the capillary tube. 

● The distance the bubble has moved is measured using a ruler to calculate the volume 

of oxygen produced. 

● Many variables can be changed to observe their effect on photosynthesis: the 

temperature (using a water bath), time the pondweed is left, the light intensity (varied 

by the distance the lamp is from the plant). 

● It is important to control all factors that may affect photosynthesis except your 

independent variable (the one you want to observe), so it is a valid experiment. 

 

Any of the factors above may become a limiting factor. This is an environmental 

condition (such as light intensity) which, in low levels, restricts any increase in the rate 

of photosynthesis.  

Despite increases in other factors (such as temperature or carbon dioxide 

concentration), the rate of photosynthesis will not increase any more. This can be seen 

on a graph as the curve levelling off. 

● A graph involves one limiting factor if it has one line which levels off, with the factor 

on the horizontal axis and rate of photosynthesis on the vertical axis. 

● A graph with two lines represents two limiting factors in two experiments.  

The investigation involves increasing the factor on the horizontal axis, and is carried 

out at two different other environmental conditions, such as two different 

temperatures. 

 



 

Light intensity is measured in lux and in this graph we can see that the limiting factor 

is light intensity. This is because the 50 lux levels limits the rate of photosynthesis 

compared to the 100 lux experiment, showing that at 50 lux light intensity was the 

limiting factor - it had the potential to increase the rate of photosynthesis further if 

it were increased. 

 

A graph involves three limiting factors is similar to the one above, but another factor is 

stated on each line, which is the same in each. 

 

The limiting factor is temperature as light intensity is the same in each and carbon 

dioxide is increasing. Farmers can use the knowledge of limiting factors to enhance the 

conditions in the greenhouse for a greater rate of photosynthesis. This will increase 

growth leading to increased profits.  

Inverse proportion describes a relationship between two factors which involves one 

increasing whilst one decreasing. As the distance between the light source and the 

plant increases, the light intensity decreases. The light intensity is inversely 

proportional to the square of the distance- called the inverse square law.  

 



Light intensity ∝1/distance2  

This means that if a lamp is 2 metres away from a plant, then then light intensity of 

the lamp is a ¼ of its original value.  

1/22 = ¼  

Uses of Glucose From Photosynthesis  

 1. For respiration  

2. Converted into insoluble starch for storage (in roots, stems and leaves)  

3. To produce fat or oil for storage (in seeds)  

4. To produce cellulose to strengthen cell walls  

5. Combined with nitrates (absorbed from the soil) to form amino acids which produce 

proteins 

 


