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Experiment 1:  Shadows move 
 
Materials:  

- white paper 
- wooden stick 
- modelling clay 
- flashlight 

 
What you have to do: 

1. Attach the wooden stick to an underlay with the modelling clay.  
The wooden stick has to be stand vertically.  

2. Shine the flashlight onto the wooden stick.  
Change the direction and angle of the ray of light.  

 
What can you observe? 
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Solution:  Experiment 1: Shadows move 
 

Rule 1: 
The shadow is always behind the spot that you shine onto. 
 
Light always spreads in a straight line.  
Shadows develop when light strikes an object that doesn’t let the light through.  
There is one shadow per light source. It doesn’t matter if it is artificial light or 
sunlight. 
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Experiment 2: Shadows of bodies 
 
Materials: 

- flashlight 
- different objects      
- screen 

 
What you have to do: 
1. Position the screen. 
2. Put an object in front of it. 
3. Put the flashlight behind the object  
and shine onto the screen. 
4. Turn the object. 
5. Repeat the experiment with other objects.  
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Solution:  Experiment 2: Shadow of bodies 
 
Rule 2: 
You cannot make out clear objects, only outlines. 
 
 
Shadows only depict the outline of an object. 
Depending on the way the flashlight is held the outline can be distorted. 
  



III. Light and shadow 
 

 

5 

Experiment 3: Shadows change 
 

Materials:   
- flashlight 
- screen 
- figure 

 
 
 
What you have to do: 

1. Put the figure between the flashlight and the screen. There needs to be a 
distance between them.  

2. Turn the flashlight on. 
3. Push the flashlight closer and farther away from the figure. Look closely at the 

edges of the shadow! 
 

Additional exercise:  
Only push the screen or the figure forwards or backwards.  

 
What can you observe now?  
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Solution:  Experiment 3: Shadows change   
 
Rule 3: 
a.) The shadow gets bigger and blurrier when the light source is 
close to the object. 
b.) The shadow gets smaller and sharper when the light source is 
farther away.  
 

                        

a.)    b.) 
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Experiment 4: Two shadows  

 

Materials: 
- 2 flashlights   
- screen 
- object 

(e. g. spoon, figure, eraser…) 
 

What you have to do: 
1. Put the object in front of the screen. 
2. Shine at it with a flashlight. 
3. Shine at the object with two flashlights.  
 
Keep on changing the ray of light!  
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Solution:  Experiment 4: Two shadows  
 

Addition – Rule 4: 
Every light source has its own shadow. If shadows of two light 
sources overlap then the dark area is called the umbra shadow and 
the lighter area is called penumbra shadow, or half shadow.  
 

  

 
penumbra shadow 

 
penumbra shadow 
 
 

 
   umbra shadow 
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Experiment 5: Colourful shadow 
 

Materials:  
- light beamer in the colours 

red, green and blue  
- screen 
- object 

 

 
 
What you have to do: 
Experiment however you want! 
Can you make colourful shadows? 
Can you create new colours?  
When is that?   
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Solution:  Experiment 5: Colourful shadows 
 

 

 
 

Addition – Rule 5: 
Colourful shadows can happen when there are two coloured light 
sources. The half shadow is illuminated by the other colour. In 
the area of the umbra shadow you can see the mixed colour from 
the two coloured light sources.  

red lamp 
 

green lamp 
 

red penumbra shadow 

green penumbra shadow 

Diagram: creating red and green penumbra shadows. 


