
BOX OF EXPERIMENTS 1.1 

Accessories, instructions and explanations for 

20 science experiments  

 

 

 

 

WARNING! 

This product is not a toy. It is a didactic resource used only under the direct 

supervision of an adult. If the pipette breaks, it can form sharp jagged edges or points 

that can cut. Recommended for children over 8 years of age. Not suitable for children 

under 3 years of age. Small parts that can be ingested or inhaled pose a risk of 

choking. 
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Accessories: 

  
one plastic container (001) one container lid (002) 

  
plastic tubing (003) one piece of plastic tubing (004) 

 
 

two plastic cups (005) one pipette (006) 
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one plastic bottle (007) one suction cup (008) 

  
one straw (009) one styrofoam ball (011) 

  
one nut (012) one large syringe (013) 
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one small syringe (014) cotton wool (016) 

  
one crown cap (017) one rubber band (018) 

  
one plastic fork (019) one paper clip (020) 
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one plastic sheet (021) thread (022) 
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Experiment 1.0.1 

CAN AIR HOLD UP WATER? 

You need: the plastic container, one plastic cup, the plastic sheet 

 

 
1. Fill the cup with water so that it is 
about half full. 

 
2. Cover the cup with the plastic sheet. 

 
3. Take the cup, covered with the sheet, 
and hold it above the container. Hold the 
cup at the bottom, since the sides are too 
soft. 

 
4. Hold the sheet and turn the cup upside 
down, so that the sheet is below the cup. 
You do not have to hold the sheet any 
more. You can see that the water does 
not spill out of the cup. Do not squeeze 
the cup! 
 
 

The explanation >>  
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Experiment 1.0.4 

SIPHON 

You need: the plastic container, the plastic bottle, the plastic tubing, the large 

syringe, one plastic cup 

 

 
1. Turn the plastic container upside down 
and place the plastic cup next to it. 

 
2. Fill the plastic bottle with water and put 
it on the container. 
 

 
3. Place one end of the plastic tubing 
over the nozzle of the large syringe. 

 
4. Put the second end of the plastic 
tubing in the bottle down to the bottom of 
the bottle. Fill the plastic tubing with 
water by pulling the plunger. The tubing 
must be completely filled with water.  
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5. Hold the syringe with the tubing over 
the nozzle just above the cup. 

 
6. Remove the plastic tubing from the 
nozzle and place it quickly in the plastic 
cup. Do not lift the plastic tubing. 

 
7. You can see the water flowing out of 
the bottle into the cup. This device is 
called a siphon.  
 
 

Explanation >> 
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Experiment 1.0.8 

HYDRAULIC LIFT 

You need: the plastic container, the container lid, the plastic tubing, the large 

syringe, the small syringe 

 

 
1. Fill the container with water so that is 
half full. 

 
2. Fill the large syringe with water. Pull 
the plunger to the maximum. 

 
3. Place one end of the plastic tubing 
over the nozzle of the large syringe. The 
tubing must be placed well on the nozzle. 
 
 

  
4. Press the plunger of the large syringe 
and fill the tubing with water. The tubing 
must be completely filled with water. 
However, some water must remain in the 
syringe as well. 
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5. Pull back and push forward the 
plunger of the small syringe several 
times to verify whether it moves 
smoothly. After removing the air out of 
the small syringe, put the second end of 
the plastic tubing over the nozzle of the 
small syringe.  

 
6. You have made a system of two 
syringes connected with plastic tubing. 
Push the plunger of one syringe and try 
to transfer the water from one syringe 
into the other. 

 
7. Put the covered container filled with 
water at the edge of the desk, so that 
approximately 2 centimetres of the 
container do not lie on the desk.    
Place the plunger of the large syringe 
below the container as shown in the 
picture. Since you should not move the 
hand with which you are holding the 
large syringe, it is better if you slightly 
lean your hand on the desk. 

 
8. While pushing the plunger of the small 
syringe, the container filled with water 
lifts. You have just made a model of 
hydraulic lift or press. 
 
 

The explanation >>  
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Experiment 1.0.10 

CARTESIAN DIVER 

You need: the plastic container, the pipette, the plastic bottle with the cap 

 

 
1. Fill the bottle with water and place it in 
the container. 
 

 
2. Place the pipette (the rubber part on 
top) in the bottle filled with water. 

 
3. Place the cap of the bottle on top and 
screw it. 
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4. Take the bottle out of the container 
and place it on the table. 

 
5. Squeeze the bottle slowly but tightly. 
You can see that the pipette sinks if you 
squeeze the bottle hard enough. (You 
can ask someone for help if you are not 
strong enough.) If you release the bottle, 
the pipette floats. You can repeat this 
experiment using a larger bottle. 
  
 

The explanation >>  
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Experiment 1.0.12 

FLOATING PAPER CLIP 

You need: the plastic container, the paper clip, the plastic fork 

 

 

NOTE: The experiment cannot be performed successfully if there are traces of dish 

soap on the plastic container, plastic fork or paper clip.  

 
1. Fill the container with water so that is 
half full. 

 
2. Put the paper clip on the edge of the 
plastic fork as shown in the picture. 

 

. 
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3. Slowly and gently lower the fork with 
the paper clip into water. 

 
4. Gently lift the fork out of the water 
without touching the paper clip. You can 
see that the metal paper clip floats on the 
water surface and does not sink as one 
might expect. 

 
5. If you look closely at the paper clip, 
you can see that the paper clip does not 
tear the water surface. However, the 
paper clip will break the water surface 
and sink if you press it or if you just drop 
it in the water. 
 

 
 

The explanation >>  
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Explanation 1.0.1 

Can air hold up water?  

 

Explanation 1: 

The layer of air above us is about 100 kilometres thick. The water should displace 

100 kilometres of air above in order to flow out of the cup. The air may seem light, but 

displacing a 100 kilometres high column of air above the cup is quite difficult. The 

water in the cup cannot do this. 

 

Explanation 2: 

Let‟s observe the plastic sheet in order to explain the experiment. Two forces act on it 

in the direction downwards: the force of water, which equals the weight of water, and 

the weight of plastic sheet. If only these two forces acted on the sheet, it would fall 

down and so would the water. Since this does not happen, we assume that there is 

one force more acting on the sheet in the direction upwards. This force acts on the 

sheet, because the air above us also has its weight. We know that the layer of air is 

100 km thick on the surface of the Earth and pushes against every single object on 

the Earth. It pushes in every direction. Consequently, the air also pushes up on the 

sheet under the cup. This force is called the air pressure force. 

 

Back to the experiment >> 
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Explanation 1.0.4 

Siphon 

 

Explanation 1: 

You are probably not surprised that the water flows down the plastic tubing. This 

happens because of the weight of the water. However, you may be surprised that the 

water from the bottle can go up the tubing as well. This happens because the water 

flowing through the plastic tubing pulls along the water from the bottle. Devices that 

work similarly are called siphons.  

 

Explanation 2: 

The water in the plastic tubing is pulled down by gravitational force and flows into the 

cup. As a result, the pressure in the plastic tubing decreases and causes “water 

suction” out of the bottle. Devices that work similarly are called siphons.  

 

Back to the experiment >> 

  



18  

Explanation 1.0.8 

Hydraulic lift 

 

Explanation 1: 

When you push the small plunger down, the pressure in the water increases. This 

pressure makes the plunger of the large syringe move outward. The plunger of the 

large syringe causes the lifting of the load. The larger the difference in plunger sizes, 

the easier the lifting of the load.  

 

Explanation 2: 

A hydraulic lift is made of two plungers connected with a hose. The hose is usually 

filled with oil, but in our case we used water instead. When we push the small 

plunger, we increase the pressure in the water. This increase in pressure is 

transmitted through water on the large plunger. The water acts on the large plunger 

with greater force than the force that was used to push the small plunger. We can 

easily lift a car with a hydraulic lift, and we can easily stop the car with hydraulic 

brakes. Hydraulic presses are commonly used for metal forming operations or for 

grape squeezing. 

 

Back to the experiment >> 
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Explanation 1.0.10 

Cartesian Diver 

 

Explanation 1: 

A pipette filled with air is lighter than a pipette filled with water. Consequently, the 

pipette floats as long as it is filled with air. When we squeeze the bottle, the water 

goes into the pipette and it becomes heavier. When there is enough water in it, it 

sinks to the bottom. The experiment is named Cartesian Diver after the French 

philosopher, mathematician and physician René Descartes du Perron Cartesius. 

 

Explanation 2: 

The pipette consists of rubber, a glass tube and air in the glass tube. The density of 

water is greater than the average density of the pipette and therefore the pipette 

floats on water. All objects float on water if they are less dense than water. When we 

squeeze the bottle, the pressure in the bottle increases and pushes the water into the 

pipette. The air in the pipette compresses, because the air is compressible. Since 

there is more water in the pipette, its density increases and it sinks. When we release 

the pressure on the bottle walls, the pressure in the bottle decreases, the air in the 

pipette decompresses and pushes the water out of the pipette. The pipette is now 

less dense than water and it rises to the surface of the water. The experiment is 

named Cartesian Diver after the French philosopher, mathematician and physician 

René Descartes du Perron Cartesius. 

 

Back to the experiment >> 
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Explanation 1.0.12 

Floating paper clip 

 

Explanation 1: 

Water consists of smaller particles called molecules. These particles are attracted to 

each other and they create a thin invisible „skin‟ on the water surface as if they were 

„holding hands‟. If the object placed on the water surface is light enough, the object 

stays afloat on the „skin‟ and does not sink. This phenomenon can be observed 

among water striders and other water insects that are able to „walk on water‟. 

 

Explanation 2: 

Electrical attraction between water molecules makes the water surface act as if it had 

a thin „skin‟ of water molecules. This phenomenon is called surface tension. When we 

place an object on the surface of the water, it usually breaks this skin of water 

molecules. However, if we put an object on the water surface very slowly and 

carefully, it may not break the skin, and therefore, the object floats on it. The object 

has to be light enough so that the gravitational force does not overcome the electric 

forces between water molecules. This phenomenon can be observed among water 

striders and other water insects that are able to „walk on water‟. 

 

Back to the experiment >> 
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