
Exercises Chapter 2 - Fourier optics and imaging 
 
Exercises from Goodman’s book 4th edition: 
 

 
 
Hint: Note that this case 

 
is mathematically the same as having a lens right at the plane of the object but with a focal length of 
d. This case is treated in Section 6.2.3 of Goodman’s. 
  



6-8. In Fig. P6.8 a monochromatic point source is placed a fixed distance z1 to the left of a positive 
lens (focal length f), and a transparent object is placed a variable distance d to the left of the lens. 
The distance z1 is greater than f. The Fourier transform and the image of the object appear to the 
right of the lens. 

 
(a) How large should the distance d be (in terms of z1 and f) to ensure that the Fourier plane 
and the object are equidistant from the lens? 
(b) When the object has the distance found in part (a) above, how far to the right of the lens 
is its image and what is the magnification of that image? 
 
 
 
 
 
 
 

 
 
 
 
 
 



You can skip 7-2(c) as we did not cover step-response 

 
 

 
Hint: Under very severe defous as in (a) the PSF becomes a geometrically magnified, or demagnified, 
image of the pupil. 
How does this compare to the pinhole resolution equation 

  



 
 
 
 
 
 

 


