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Thin Lenses Physics 246 

This laboratory will be performed in the discovery format.  This handout is provided as a guide to 
the equipment and possible measurements but students are encouraged to develop their own 
techniques for exploring the phenomena and presenting results. 

Introduction: 

 
Figure 1: Convex lenses 

Lens types in Figure 1 are from left to right are: double convex (DCX), planoconvex (PCX), and convex meniscus (CXM) 
 

Thin lenses are optical components manufactured in configurations such that they bend light 
in very particular ways.  We study thin lenses, such as those used in eyeglasses or the eye, as 
opposed to thick lenses, as used in many cameras, because image formation in thin lenses is 
governed by particularly simple equations, which we will investigate in this lab.  Convex lenses 
(also called converging or positive lenses) are those with at least one convex surface (outwardly-
bowed surface). See Figure 1. They all focus distant images at a point on the side of the lens 
opposite from the light source. 

Concave lenses (also called diverging or negative lenses) are those, which have at least one 
concave surface (caved-in surface). See Figure 2. They all focus distant objects so that for a 
viewer on the side of the lens opposite that from which light is incident, the object appears to be 
at a point behind the lens (at its "negative" focal length). With the proper combination of these 
lenses, various instruments may be constructed (telescopes, microscopes) and light can be 
carefully focused for use in instruments of various types. 

 
     Figure 2: Concave lenses 

Lens types in Figure 2 are from left to right are: double concave (DCV), planoconcave 
(PCV), and concave meniscus (CVM) 
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For spherical lenses (and for spherical mirrors as well), a general equation can be used to 
determine the location and magnification of an image. This equation is called the Thin Lens 

equation:   
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where f is the focal length of the lens, and do and  di  are the distance from the lens to the image and 
object respectively (see Figure 4). If h0 and hi are the object and image height respectively, then the 

magnification of the image is given by the equation:  
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For an upright image, the magnification is positive, and for an inverted image the 
magnification is negative.  In this experiment, you will have an opportunity to test and apply 
these equations. 

Combinations of Lenses 
For combinations of lenses, ignore the second lens and solve for the image distance ( di1 ) and 
image height (hi1 ) of the first lens that the light enters.  The image of the first lens becomes the 
object for the second lens.  Use the image distance from the first lens to calculate the object 
distance for the second lens.  It is important to note that for combinations of lenses there is a 
negative object distance (do2) if the image from the first lens is beyond the second lens.. 

The total magnification of the combination is the product of the magnifications of the two 
lenses. 

 Ray Tracing 
In this section we will observe the passage of parallel rays of light through several optical 

devices. Set up the optical bench to produce parallel rays as shown below. The Ray Table serves 
as a screen to show the path of the rays. 

    
Figure 3: Equipment Setup 

Using this setup with the additions noted above, draw a sketch of the rays as they pass 
through the following optical devices and, where appropriate, measure the distance from the lens 
or mirror to the focus point or virtual focus point: 

1. The Cylindrical Lens placed on the Ray Table. 

2. The convex side of the Ray Optics Mirror placed on the Ray Table. 

3. The concave side of the Ray Optics Mirror placed on the Ray Table.  

4. The flat side of the Ray Optics Mirror placed on the Ray Table. 
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5. The +150mm convex lens held between the Slit Plate and the Ray Table.  

6. The -150mm concave lens held between the Slit Plate and the Ray Table. 

7. The 150mm convex lens and the -150mm concave lens held together between the Slit 
Plate and the Ray Table. 

Experiment: Image Formation with a Spherical Lens 
 Procedure: 

Setup the equipment as shown in Figure 4. You will have lenses of focal length +100 mm, 
+200 mm and -150 mm.  Start with the +200 mm lens.  Turn on the Light Source and slide the 
lens toward or away from the Crossed Arrow Target, as needed to focus the image of the Target 
onto the Viewing Screen.  Measure di, do, hi and h0  and repeat these measurements for several 
different object distances.  Develop a table for your data that facilitates your verification of 
equations 1 and 2.  Describe each image (upright or inverted, real or virtual.)  Is it possible to get 
a virtual image with this equipment?  How would you see a virtual image? 

As part of the discovery process you may repeat this procedure for several lenses or you may 
develop a procedure to test the theory of lens combinations (refer to the book or course notes). 

 

 
 

Figure 4: Setup for Spherical Lens Experiment 


	Figure 1: Convex lenses
	Figure 2: Concave lenses
	Lens types in Figure 2 are from left to right are: double concave (DCV), planoconcave (PCV), and concave meniscus (CVM)
	Ray Tracing
	Figure 3: Equipment Setup
	Procedure:

