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Neutralizing Lens Set     
P2-1400 
 
 
BACKGROUND: 

Matched Convex/Concave lens set will enhance understanding of refraction. 

Two matched lenses, one concave and one convex, when placed together, result in no magnification at 
all – like flat glass. Let students independently find the focal lengths of each lens and predict what will 
happen when they are combined.  Focal length +/- 150mm, 38mm diameter, with storage box. 

A lens is an optical device typically cut or ground from glass or plastic to give them a shape which will 
refract light, converging or diverging a light ray.  Most lenses are known as spherical lenses; their two 
surfaces as part of an imaginary sphere, with the radius of the sphere determining how “curved” the 
lens will be.  The more curved the lens, the greater bending or refraction of the light ray occurs.  For a 
Convex lens, the center of the lens is thicker than the edges (The lens “bulges” outward in the center); 
conversely a Concave lens, the center of the lens is thinner than the edges (The center of the lens is 
depressed into the lens).  See diagram below. 
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Parallel rays of light passing through a Convex Lens will be converged (or focused) to a spot, at a certain 
distance behind the lens which is known as the focal length of the lens.  In this case, the Focal Distance 
is a positive. 

Parallel rays of light passing through a Concave Lens will be diverged (or spread apart) from a spot that 
appears to originate from the focal point on the side where the light rays entered the lens.  In this case, 
the Focal Distance is a negative. 

ACTIVITY: 

With the Neutralizing Lens set, Middle School/Elementary science students can visually see how the 
two lenses bend or refract the light.  Since they have the same curvature (Radius of Curvature), when 
they are placed together the convex lens converges the light rays while the concave lens diverges the 
light rays to an equal extent.  This results in zero magnification of any images. 

For the Physics student, the separate refractive properties of each lens type can be explored.  Students 
can experiment in finding the Focal Distance for the convex lens (positive Focal distance) and the Focal 
Distance for the concave lens (negative Focal distance).  After finding the focal distances (either 
qualitatively or quantitatively), students will understand that when these lenses are brought together, 
neither magnification nor reduction of images will occur.  This lens set utilizes a convex lens with a 
positive focal length that is perfectly matched to a concave lens with a negative focal length; a difficult 
pair to find, indeed!  The diagram below illustrates the coupling of the two lenses in the “neutralizing” 
position.  The concept of how focal lengths affect the diopter rating of eyeglasses in the Optometry 
field can be discussed through the use of this lens set. 

 

 

 

 

 

 

 

 

 

 

 


