F Box Explorations


Name _________________________________________________                   Period __________
1.      Set the light box at a distance from the lenses.  Turn on the light so that the letter “F” shines toward the lenses. 

2.      Place graph paper screens behind the lenses and move them so that the image of the letter “F” can be seen clearly on each paper screen. 
3.      In turn, attach the aperture mask over the set of lenses. Record the diameter of each lens with the mask and without.

4.      Fill in the following chart using observations and measurements of the lenses and images produced.  

	Lens
	Lens Thickness
	Mask
	Aperture
	Image Brightness
	Image Orientation
	Image  Distance
	Image Size
	Object Distance
	Focal length

	A
	
	Unmasked
	
	 
	 
	 
	
	
	 

 

	
	
	Masked

(use smallest mask)
	
	 
	 
	 
	
	
	

	B
	
	Unmasked
	
	 
	 
	 
	
	
	 

 

	
	
	Masked 

(use smallest mask)
	
	 
	 
	 
	
	
	

	C
	
	Unmasked
	
	 
	 
	 
	
	
	 

 

	
	
	Masked

(use smallest mask)
	
	 
	 
	 
	
	
	


1. 
5. Use the lens equation to figure out the focal length for each lens.  
1. 

f = focal length,      D0=Object distance,        Di=Image distance         1/f = 1/D0 + 1/Di
1. 6.  Astronomers often describe a telescope with an f/ratio. The ratio is the focal length divided by the aperture.  Describe each lens with an f/ratio.  
7.  The graph paper represents the pixels in a CCD camera.  The pixels are light collecting 'bins' in the camera detector. This is the way the camera records detail and affects the resolution of the image. So, if you were choosing, which pixel size (large or small) as represented by the graph paper seems most appropriate for each lens?  Explain the reasons for your choices.
1. 8. Compare the data you have collected about the lenses and the images they make.  What changes about the image for different lenses?  What stays the same?   Use the terms aperture, image size, focal plane and focal length where appropriate.
Setup

Try to get lenses at least 2 - 3 meters away from the F box. The closer to the F box, the larger the images will be and the harder to measure. 

The unmasked aperture is 5.1 cm. 
