Name: ________________	Class: _____	Date: ________ 

Tasks – Beam path 

Construction task 

1. Build the “beam path” experiment according to the building instructions. 
 
Topic tasks 

2. Start as shown in Figure 1 with the LED, the strip aperture and the test panel. 
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Fig. 1: Light propagation experiment 
 
a) In the darkened room, place the strip aperture directly in front of the LED, then in the middle of the optical bench and then at the end of the optical bench. 

Use the test panel to examine the beam path after the light has passed through the strip aperture. Where on the optical bench do you see the following beam patterns on the test panel? Join them by lines. 
 
LED						Middle	
End 
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b) In Figure 1, draw light beams from the LED through the individual slits in the strip aperture. 
 
c) Complete the following sentence: The ___________ the distance between LED and strip aperture, the more parallel the beam pattern becomes after the aperture. 
 
3. For this task, you also need the lens in the red holder. Position the lens directly in front of the strip aperture as shown in Figure 2. 
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Fig. 2: Experiment for producing parallel light 
 
a) In the darkened room, move the lens and the strip aperture as a rigid block along the optical bench. Use the test panel to observe the light after its passage through the strip aperture. 

b) Determine the position of the lens at which the light strips are parallel after the aperture as precisely as possible. 

c) Measure the distance between the LED and the lens as shown in Figure 2. 
 
Distance between LED and lens with parallel light =  
 
 4. For this task, you also require the lenses in the black and in the blue holder with their frames. 

a) Produce parallel light beams as in task 2. Position the frame with the lens in the black holder directly after the strip aperture. Examine the light propagation using the test panel. 
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Fig. 3: Beam path with a converging lens 
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The strips of light converge and meet at the so-called focal point of the lens. The lens in the black holder is called a converging lens. The distance between the centre of the lens and the focal point is called the focal length. 
 
b) Measure the focal length. The best way to do this is to set the test panel vertical and then look for the distance at which the light spot is smallest. 
 
Focal length of the lens in the black holder = 
 
The lens in the red holder is also a converging lens. 
 
c) If you have several Optics boxes available, measure the focal length of the lens in the red holder. 
 
Focal length of the lens in the red holder = 
 
d) What correlation do you assume between the distance from task section 3.c) and the focal length of the red lens? 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 e) Swap the lens against the lens in the blue holder. Examine the light propagation using the test panel. 
 
The light beams diverge. For this reason, the lens in the blue holder is called a diffusing lens. The light beams seem to come from one point in front of the strip aperture. This point is called focal point of the diffusing lens. The distance between the centre of the lens and the focal point is called the focal length. It is given a minus sign. 
 
f) Determine the focal length of the lens in the blue holder. 
 
Focal length of the lens in the blue holder = 
 
 
Experimental task 
 
5. Investigate sunlight using the strip aperture and the test panel.
 
6. Determine the focal lengths of further lenses in your environment. The “refractive power” of a lens is the reciprocal value of the focal length. It is measured in dioptres. Why are most pairs of glasses not suitable for this experiment? 
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