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Find the ray transformation matrix for a thin lens of focal length f. 
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Suppose that you have a point object located at a point P. The image of this object formed 

by a spherical refractive interface is P
’
. Show that the object-image relationship for a 

spherical refracting surface with center of curvature C and with radius R is given by the 

following relation. ( na < nb ) 
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The following figure shows an object and image formed by a thin lens.  

a) What is the focal length and what type of lens(converging or diverging) is it?  

b) What is the height of the image? Is it real or virtual? 
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Consider a concave (converging) mirror with radius R and a center of curvature C. 

Consider the point object P located at a distance s from the vertex. The image of the point 

object forms at P’ at a distance s’ from the vertex. Find the relation between s and s’ 

using geometric derivations on the figure above. 
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There is an object with 2 cm height. The image of the object form by a converging 

(concave) mirror with R=40 cm is inverted and has 1 cm height. Find the distance of the 

object and image from the vertex of the mirror. 
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Find the ray transformation matrix corresponding to free space propagation by a distance 

d. 

 
 


