Solutions – Magnifying glass

1. The lenses in the black and in the red holder magnify the grid, the lens in the blue holder demagnifies it. 
 
2. The maximum height of the magnifying glass with the lens in the black holder is about 4 cm. The image is then contorted and blurred at the edge of the lens. 
The maximum height of the magnifying glass with the lens in the red holder is about 10 cm.  
The distance measured here is between the paper and the centre of the lens! 
 
3. At maximum magnification, about 6 original-sized boxes fit next to one another in a magnified box with the lens in the black holder. This figure is about 2.5 for the lens in the red holder. 
You need to be careful with the term “magnification”. In the task, magnification was used in the obvious sense. With a magnifying glass, this magnification depends on the distance between the eye and the paper. 

If you move your eye further and further away from the paper, you will see how more and more original-sized boxes next to the magnifying glass fit into a magnified box under the magnified glass. 

To be more precise, you observe the following: What you see next to the magnifying glass quite normally takes up a smaller and smaller part of your field of vision as you move away from the paper. Astonishingly, what you see under the magnifying glass always takes up the same part of your field of vision, no matter how far away your eye is from the magnifying glass or paper. 
So the magnification we measure increases further as the distance between eye and paper increases. 
The so-called “normal magnification” of a magnifying glass which is given in books and other sources is exactly the magnification we measured at the distance of 25 cm between eye and paper we used. 

The distance of 25 cm is chosen because it is a rough value for the distance a young adult needs to be able to still see objects sharply without any effort. If you are still young, you can probably still see objects sharply at distances of less than 25 cm, let’s say 12.5 cm. At this distance, you see an object twice as large as if you look at it from a distance of 25 cm of course. At this distance, the magnification of the magnifying glass is only half of its normal magnification. So roughly speaking, the same magnifying glass will only benefit you half as much as an older person who needs 25 cm! 
 
4. Using the equation given you calculate an approximate magnification of 6.25 for the lens in the black holder and 2.43 for the lens in the red holder. 
 
5. The smaller the focal length of a magnifying glass, the larger the magnification. 
 
6. The maximum magnifying glass height is the same as the focal length of the lens. This correlation will be explained in more detail in tasks for other models in the box and is simply experienced at this point (propaedeutics). 
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