Tasks – Magnifying glass

Construction task 

Set up the magnifying glass shown in Figure 1 in accordance with the instructions. Have all three lenses at the ready. You will need them in the following tasks. 
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Fig. 1: Magnifying glass 
 
 
Topic tasks 

1. In this and the next tasks, look at the graph paper in Figure 2 from a height of about 25 cm. Place the magnifying glass on the paper and then lift it slightly so that the lens remains parallel to the paper. 
 
Mark with a cross: 

- The lens in the black holder 	magnifies ☐		demagnifies ☐ 
- The lens in the red holder 	magnifies ☐		demagnifies ☐ 
- The lens in the blue holder 	magnifies ☐		demagnifies ☐ 
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Fig. 2: Graph paper 
 
2. When you lift the lenses in the black and red holder further, you will see how the magnification increases initially. 
However, from a certain distance between magnifying glass and paper you will no longer be able to see the grid in the centre of the lens sharply. Measure this distance. 
 
Maximum distance (lens in the black holder) =  
 
Maximum distance (lens in the red holder) =  
 
3. Now hold the magnifying glass so high above the graph paper that you still see the grid in the centre of the lens sharply. This is the maximum possible magnification. 

Next to the magnifying glass, you will see the small boxes of the graph paper in their original size. Under the magnifying glass you see them magnified. 
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Fig. 3: Boxes in their original size and magnified 
 
Estimate how many of the original sized boxes will fit next to one another in the magnified box. 
 
Measured magnification (lens in the black holder) =  
 
Measured magnification (lens in the red holder) =  
 
 


4. You can also calculate the magnification of the magnifying glass, using the equation 
 
Magnification = 25 cm / Focal length 
 
The lens in the black holder has a focal length of 4.0 cm and the lens in the red holder has a focal length of 10.3 cm. The 25 cm are the distance between eye and paper. 
Calculate the magnification of the magnifying glasses and compare them with the above measurements. 
 
Calculated magnification (lens in the black holder) =  
 
Calculated magnification (lens in the red holder) =  
 
5. Complete the following sentence: 
The smaller the focal length of a magnifying glass, the ____________ the magnification. 
 
6. What do you assume is the correlation between the focal length of a lens and the maximum distance between the magnifying glass and the paper? 
 
7. Now look at the graph paper again from a distance of approx. 5 cm, without the magnifying glass at first. You see it blurred. Now place the magnifying glass on the paper and lift it up. From a certain height you see the grid sharply although your eye is so close to the paper! 

Children’s eyes can often focus on objects only 10 cm away. This ability gradually decreases with age. Books and newspapers have to be held further and further away from the eyes for the reader to be able to recognise the print. 

Eyes can focus on texts at smaller distances again with the aid of reading lenses or reading glasses. The fact that magnifying glasses also make the text larger would not actually be necessary for many people who use reading glasses or reading lenses! 
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