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1-The CO2 emissions impact on the arrival of high-school students at school
After a first phase of researching relevant criteria involving transporters and students, the students 
will have to develop a model of the carbon impact caused by the students coming to high school.

This model will be changed to measure the modifications that this may cause. Examples of 
modifications: optimization of the routes to high school, change of means of transport for some 
students.
2- Optimization of the school bus system

Complementary research topic to the previous subject which can be tackled by another group.
3- How to count a population of wolves

We imagine that in a packet of rice, some grains are green. Develop a pattern or process for 
counting these grains of rice (without going through them one by one).

Confront your approach with people in the field who have to count animal species.

4- Optimization of the electricity consumption of an establishment

With the help of the management and administration services, produce a model of the electricity 
consumption of an establishment at a certain time. Confront it with reality, taking into account the 
sunshine. Then once the model seems reliable, propose measures to be taken and give the economic 
consequences.

5- A study of invasive species
To model in a simple way the dispersion of the pampas
grass, imagine a square garden, divided into nine
identical plots. The reproduction of the plant is
obviously made by its seeds, of which we will assume,
for simplicity, that the fifth of seeds remain in place, the
other four fifths being dispersed in equal parts on the
adjacent plots. Develop the system by placing the
starting point in one of the nine plots and in assuming
the first plant provides 1 unit of seed at its first
flowering.

6- Building sustainable facilities has become a more and more discussed issue.

 How would you define a sustainable facility? 
 In which proportion do you consider your home or school building sustainable?
 If you were part of a team of architects, how would you design a sustainable building?

(Sustainable refers to creating and maintaining conditions that balance the economic, social, and 
environmental requirements of present and future.)
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7- Modeling of plant growth
Study tree leaves, flowers or snail shells to come up with a L-system model of evolution..

8-The volume of a tree
Measure the volume and the "density" of a tree.

Note: The density has to be defined, for example, the volume of CO2 that can be absorbed, the 
maximum surface covered by the tree's shadow, the number of leaves (the green parts) compared to 
the volume of the tree.

9-Solar panels
Your school wants to put a maximum of solar panels on its roof to reduce its use of energy. Estimate
the possible number of solar panels, taking into consideration the efficiency of the system for one 
year.

10- Determine the day of exhaustion of the resources of your establishment
Understand how the calculations are made. Measure the CO2 consumption of students once in the 
establishment and the green spaces that could absorb the CO2 to see from when, in the school year,
the establishment will have exhausted its resources. Why not propose actions to push back this date.

11- Corridors and distancing
We will model the movement of individuals between two rooms by means of a corridor. At the 
beginning, we prevent any collision, then we establish social distancing areas around each person. 
These areas must not intersect. Experiments will show that some corridor shapes or sizes are better 
suited than others. One possible application would consist in analysing the maximum social 
distancing allowed by the passage areas in your high school, without disturbing the flow of 
students.
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