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1  INTRODUCTION 
This project work is a result of activities within the framework of the physics club, 
which I have been managing successfully for 10 years. During the construction and 
presentation, a number of questions arose. We managed to find solutions to them 
and set new ones. So this paper is the result of spontaneous work of a group of 
students. I did not plan this work in my yearly lesson plans. I even did not think 
about methodical forms, aims and goals of this kind of pedagogical work. We 
simply resigned ourselves to the course of events. 

2  GETTING AN IMAGE OF THE AMOUNT OF WASTE PLASTIC BOTTLES 
Our first question was: to what extent do we affect our environment with waste 
plastic bottles? Trash cans are distributed on all floors of our school, usually in a bit 
hidden corners, which means we can hardly get an image of how much waste we 
produce daily. If there are 700 pupils at school, and every pupil drinks one bottle 
of a refreshment drink a day, the result is 700 waste bottles every day. 
 How long is the line if you put the bottles one after another? The diameter of a 
bottle is 6 cm, which makes the line of 700 bottles 42 m long. We arranged them in 
pairs, so the line in Fig. 1 is 21 m long. 
 

 
Figure 1  700 plastic bottles arranged in a 
line. 

 
Figure 2  700 plastic bottles in front of the 
entrance. 

And what is the volume of the bottles mentioned? Plastic bottles would occupy 
4,46 m3 of space. To get an image of this we put them in front of the school 
entrance. When collecting in large containers, some of them get deformed and their 
volume decreases. It is estimated that they occupy about 3 m3 of space. Why is the 
volume of waste plastic bottles so important? Collecting, transport and disposal in 
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By tightening and loosening the cap the water flow through the hole can be 
regulated. Then we put the left hand under the water flow. You can notice a light 
spot on it. Light travelled through the water flow just like it travels in optical 
fibres. 
 

Figure 11  Light bending. 

3.10  Cartesian diver 
Cartesian diver is a device, which acts like a submarine. The submarine goes up 
and down. There are containers in it, which are filled with water if the submarine 
is to go down. By doing so the weight of the submarine is changed. In the top of 
the diver there is an air bubble that has the same effect as submarine’s containers. 
By pressing and releasing the bottle wall the diver is made go up, down, or float. 
That’s because the pressure in the bottle, the volume of the bubble and 
consequently the buoyancy changes. 
 

Figure 12  Cartesian diver made of a plastic bottle. 

3.11  Hydraulic press 
 

Figure 13  Hydraulic press. 

Two bottles with different cross sections should be cut off just beneath the curved 
part. In the lower part they should be connected with small tube. When the water 
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is put in, than the wax cover could be made. By putting different weights on the 
covers the equilibrium can be attained. At this experiment the students figure out, 
that the rate of forces is equal to the rate of cross-sections. 

4  CONCLUSION 
Upon construction of models the students discovered and encountered simple 
technical and technological problems. They were searching for methods and means 
for solving them. They connected their knowledge of physics and engineering with 
practical work. So they converted the symbolic level into reality. At the same time 
they were developing their abilities for inventiveness, decision-making and 
creating new solutions. They have also developed their abilities for cooperation 
and practical creation. And finally, on presenting their work they were developing 
their oral and written skills. 
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