
OPTI 415 Homework 1              Due: February 8, 2022 

Do all four questions. 

1. Below is a raytrace of a telephoto lens. Where is the aperture stop located? Which ray is 

the chief ray?  Which rays are marginal rays? Which surface is the field stop? Which 

surface is likely to cause vignetting if the field angle is increased? 

 

2. Make a ISO 10110 compliant drawing of Edmund optics part 32-718 on the attached 

sheet.  You only need to take into account the radii, thickness, diameter, optical axis, 

material, index and Abbe number of the lens.  Don’t worry about tolerances, coatings or 

surface effects at this point. 

3. Figure 1 of US Patent 2,171,274 (see attached) gives the prescription for the lens in 

question 1.  Note, the value 𝑙𝑙1 in the prescription is the distance between the first and 

second lens.  The aperture stop is located in this space. Specifically, the stop is 8.61 mm 

to the right of the first lens, or equivalently the stop is 9mm to the left of the second lens.  

Use commercial raytracing software to determine the locations of the cardinal points of 

this lens. 

4. Create a spreadsheet like the one illustrated in class to do a paraxial raytrace of the 

system listed in Figure 1 of US Patent 2,171,274.  Do not do this by hand. 

• Trace an incident ray with height of 1 at the first surface and slope of 0. 



• Trace a second ray with a height of 0 at the first surface and a slope of 1. 

• Use ray scaling to create a ray with a height of 1 and a slope of 0 leaving the last 

surface.  What are the scaling coefficients? 

• Use ray scaling to create a ray with a height of 0 and a slope of 0.1 at the aperture 

stop.  What are the scaling coefficients? 

• Calculate the cardinal points from these rays. How do these compare to the results 

found in question 3? 

• Calculate the location of the entrance and exit pupils from these rays. 
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