Name: ________________	Class: _____	Date: ________ 

Tasks – Lens equation / projector 

Preparatory task 

1. The refractive power D of a lens with a focal length f is the reciprocal value 1/f. The corresponding unit 1/m is also known as dioptre and is abbreviated to dpt. 
Example: A lens with a focal length f = 25 cm has a refractive power D = 4 dpt, because 25 cm = 0.25 m and 1 / (0.25 m) = 4 dpt. 
Calculate the refractive power of our lenses with the following focal lengths: 
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	f 
	-3.5 cm = -0.035 m 
	4 cm = 0.04 m 
	10.3 cm = 0.103 m 

	D 
	 
	 
	 


 
 
Construction task 

2. Build the “lens equation / projector” model according to the building instructions. Position the screen with the smiley, the lens in the black holder and the screen with the blank transparent paper above one of the red panels each. 
 
[image: ] 
Fig. 1: Lens equation experiment 


	Gegenstandsweite
	Object distance

	Bildweite
	Image distance


Topic tasks 

In order to carry out the tasks, you have to darken the room. 
 
3. Lens equation 

a) Move the lens in such a way that the distance between the lens and the smiley is exactly 5 cm. This distance is called object distance g, see Figure 1. 

Then move the right-hand screen in such a way that the image of the smiley is in focus. The distance between the screen and the lens is called image distance b. 

Measure the image distance b and enter it in the table below. 

Measure the distance B between the projected eyes of the smiley, divide this value by the original distance between the eyes G = 2 mm and enter the result B/G in the table. 

Proceed in exactly the same way for the other object distances. 
 
	g 
	1/g 
	b 
	1/b 
	1/g + 1/b 
	1/f 
	b/g 
	B/G 

	5 cm 
	 
	 
	 
	 
	25 dpt 
	 
	 

	6 cm 
	 
	 
	 
	 
	25 dpt 
	 
	 

	8 cm 
	 
	 
	 
	 
	25 dpt 
	 
	 

	10 cm 
	 
	 
	 
	 
	25 dpt 
	 
	 


 
b) Calculate the missing figures in the table in task 3 and enter them. The reciprocal values of the object distance and image distance are best entered in dioptres as in task 1. 
 
c) What do you assume the correlation between 1/g + 1/b and 1/f to be? 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
d) What do you assume the correlation between b/g and B/G to be? 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
4. An image that can be captured by a screen is called a real image. 

a) Reduce the object distance to less than 4 cm (focal length of the lens). See for yourself that you can no longer capture a real image now by moving the screen! 

b) Remove the right-hand screen. Move the lens directly up to the screen with the smiley. Now look from the middle of the optical bench at the smiley through the lens. You will see a so-called virtual image of the smiley. Now pull the lens towards you. What do you observe? 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
c) Repeat task section b) with the diffusing lens in the blue holder. What do you observe? 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
___________________________________________________________________ 
 
d) See for yourself by experiment that you cannot generate a real image of the smiley with the diffusing lens. 
 
 
5. Mark the correct statements for converging lens with a cross. 
☐ If g = f, then B = G. 
☐ If g ≤ f, there is no real image. 
☐ If g = 2f, then B = G. 
☐ The larger the object distance, the larger the image distance. 
☐ The larger the object distance, the smaller the image distance. 
 
 


Experimental task 
 
6. Use the model to project different biological objects (onion skin, leaves, wings or hairs, ... ). 

To do this, return to the set-up from Figure 1. 

Use the specimen slide, set the object distance to 5 cm (distance between specimen slide and lens) and thus project a magnified image of the object onto the right-hand screen. 

You can use transparent adhesive tape to fix the objects to the specimen slide, for example. 

It is quicker and easier if you cut out a piece of transparent film (e.g. for an overhead projector) that is exactly the same size as the specimen slide (2.5x7.5cm). Join the two together with a strip of tape around the edge. This way you can press the objects between the specimen slide and the film and change them quickly and easily. 

[image: ]            [image: ] 

Fig. 2: Clamping a leaf between film and specimen slide 
 
[image: ]                  [image: ]     
Fig. 3: Projected images of a perforated sheet and the leg of a bumblebee 
 
You will find lots more ideas for preparing slides at  

https://www.berliner-mikroskopische-gesellschaft.de/Einfuhrungskurs_in_die_Mikroskopie.pdf  
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