Name: ________________	Class: _____	Date: ________ 

Tasks – Microscope – optical bench 

Construction task 

1. Build the microscope according to the building instructions.  
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Fig. 1: Basic microscope set-up 
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Topic tasks 

2. Move the object lens so that the distance between the smiley and the object lens is exactly 5 cm, see Figure 1. Make sure that the frames for the transparent paper and the lenses are aligned exactly vertically. 
Now switch the LED on and darken the room. Move the screen so that you see a sharp image of the smiley. The distance between the screen and the object lens should be about 20 cm. 

a) Measure the distance between the eyes of the projected smiley. 
 
Distance between the eyes of the projected smiley =  
 
b) Divide the distance between the eyes of the projected smiley by the distance between the eyes of the original smiley (2 mm). This gives you the linear magnification of the projection. 
 
Linear magnification of the projection = 
  
3. Look at the transparent paper of the screen through the eyepiece. Move the eyepiece in such a way that you can clearly see the structure of the transparent paper and the smiley appears as large as possible. You should now also see the smiley in focus through the eyepiece. Measure the distance between eyepiece and screen. 
 
Distance between eyepiece and screen = 
 
4. Switch the LED off and take the projection screen with holder out of the optical bank. Now look at the smiley through the eyepiece. The best way to do this is to hold a white piece of paper behind the smiley. 
The smiley appears so big that it cannot be seen as a whole through the eyepiece. 
 
Magnification of the microscope is produced in two stages. 

Stage 1 (projection): The projected image of the smiley is 4x larger than the original smiley. 

Stage 2 (magnifying glass): The eyepiece is a magnifying glass through which you look at the projected image magnified again. The factor of magnification depends on how far the eye is away from the object being looked at. 
 
5. With normal magnification of a magnifying glass, we assume that the object is looked at from a distance of 25 cm and compare how large the object appears with and without magnifying glass. 

a) The focal length of the eyepiece is 4 cm. Calculate the normal magnification of the eyepiece using the equation 
 
Normal magnification eyepiece = 25 cm / Focal length =  
 
b) Calculate the normal magnification of the microscope using the equation 
 
Normal magnification microscope = 
Linear magnification   Normal magnification eyepiece = 
 
 


Experimental task 
 
6. Arrange the elements on the optical bench as shown in Figure 2. 
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Fig. 2: Microscope with specimen slide ready for use 
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Prepare the specimen slide with interesting biological objects (limbs or wings of dead insects you find, leaves, onion skin, carpet beetles, ...). Depending on whether you switch the LED on or not, you can look at them in transmitted light or in reflected light. 
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Fig. 3: The leg of a bumblebee found dead seen in transmitted light and in reflected light 
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