Solutions – Beam path 

Task 2 
 
a) The image on the left below is at the LED, the one in the middle is in the middle of the optical bench and the one on the right is at the end of the optical bench. 
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b)  
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c) The larger the distance between LED and strip aperture, the more parallel the beam pattern becomes after the aperture. 
 
Task 3 
 
Note the proximity of the f40 lens – to prevent it being perceived as a diffusing lens. Note for pupils. 
c) The distance between LED and lens with parallel light is 10.3 cm. This value should be achieved to an accuracy of ± 5 mm when measured. 
 Task 4 
 
b) The focal length of the lens in the black holder is 4 cm. This value should be achieved to an accuracy of ± 5 mm when measured. 
 
c) The focal length of the lens in the red holder is 10.3 cm. This value should be achieved to an accuracy of ± 5 mm when measured. 
 
d) The distance between LED and lens with parallel light is equal to the focal length. If a converging lens is positioned at the focal length away from a dot-type light source, the converging lens produces parallel light. If parallel light is shone into a converging lens, it focuses the light at the focal length. 
 
f) The focal length of the lens in the blue holder is - 35 mm. This value should be determined to an accuracy of ± 5 mm. 

 
Task 5 
 
The sun is so far away that its light can be assumed parallel for many purposes 

 
Task 6 
 
Many pairs of glasses have a refractive power in the range of -3 dioptres to +3 dioptres, in other words a focal length of over 33 cm. Such large focal lengths are difficult to measure on our optical bench. Only very powerful pairs of glasses are suitable for this task. 
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