Solutions – Lens equation / projector 

Task 1 
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	f 
	-3.5 cm = -0.035 m 
	4 cm = 0.04 m 
	10.3 cm = 0.103 m 

	D 
	-28.6 dpt 
	+25 dpt 
	+9.71 dpt 


 
 
Task 3 

a) The measured values for b should match the values given below by +/- 10%. In the case of the distance between the eyes of the smiley, larger deviations may occur since the small distances are difficult to measure. 

b) The results of the calculations are shown in the table below. 

	g 
	1/g 
	b 
	1/b 
	1/g + 1/b 
	1/f 
	b/g 
	B/G 

	5 cm 
	20.0 dpt 
	20 cm 
	5.0 dpt 
	25 dpt 
	25 dpt 
	4.0 
	4.0 

	6 cm 
	16.7 dpt 
	12 cm 
	8.3 dpt 
	25 dpt 
	25 dpt 
	2.0 
	2.0 

	8 cm 
	12.5 dpt 
	8 cm 
	12.5 dpt 
	25 dpt 
	25 dpt 
	1.0 
	1.0 

	10 cm 
	10.0 dpt 
	6.7 cm 
	15.0 dpt 
	25 dpt 
	25 dpt 
	0.67 
	0.67 


 
c) The lens equation is 1/g + 1/b = 1/f 
d) For the linear magnification, B/G = b/g applies. 
 
Task 4 

b) The image of the smiley becomes more and more magnified. As the distance between the lens and the smiley approaches the focal length of the lens (4 cm), the image becomes more and more blurred. Once the focal length is reached, the contents of the image can no longer be identified properly. The virtual image of the smiley has disappeared. 

c) The image of the smiley becomes smaller and smaller as the distance increases. Unlike with the converging lens in task section b), there is no distance at which this changes. 
 
 


Task 5 
 
☐ If g = f, then B = G. 
x If g ≤ f, there is no real image. 
x If g = 2f, then B = G. 
☐ The larger the object distance, the larger the image distance. 
x The larger the object distance, the smaller the image distance. 
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