OPTI-502 Midterm Exam John E. Greivenkamp
' Page #1 Fall, 1999

October 18, 1998 Lecture 16 Name

Closed book; closed notes. Use the back sides if required.

Do not use any pre-stored information or programs in your calculator

Not all of the necessary information may be given for design problems.
Note any assumptions you make in solving the problems. Show your work.

1) (10 points) Draw the tunnel diagram for the prism and ray path shown.
Note that one of the surfaces has a roof.

What is the resulting image parity and orientation? Looking back through the prism, sketch the
image of the R.
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2) (20 points) Do a paraxial ray trace of the following cemented doublet lens in air to determine
the system power and the location of the rear principal plane and focal point. Give the locations
relative to the rear vertex.

R1 =-200 mm t1=50 nl =1,7408
R2 = 100 mm t2=5.0 n2 = 1.5001
R3 =250 mm

A spare raytrace sheet can be found on the last page of this exam.
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3) (20 points) Do a first order design of a telephoto lens (two thin lenses) with the following
specifications. Provide the required element focal lengths and spacings.

Focal length: 200 mm
Back Focal Distance: 75 mm
Telephoto Ratio*: 0.75

*The Telephoto ratio is the ratio of the system length (front element to image plane) to the
system focal length.
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4) (25 points) You are given a two-element lens system (thin lenses) with the following
specifications:

System Focal Length: 400 mm
Front Element Focal Length: 250 mm
Element Separation: 100 mm

Fri#: f/4

Stop Location: First Element
Unvignetted Field of View: +/- 10 deg

Determine the required element diameters for both lens elements.
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5) (10 points) You are designing an optical system with a requirement of an overall object-to-
image distance of 250 mm and an image magnification of -1/9, Assuming a single thin lens,
determine the required focal length and lens position.
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6) (15 points) An object 10 mm high is located 200 mm to the left of a single refracting convex
surface of radius 50 mm. The object is in air, and the image space index is 1.5 Where is the
image, and how big is it?



OPTI-502 Midterm Exam John E. Greivenkamp
Page #8 Fall, 1999

SPARE RAYTRACE SHEET




