PHYSICS 3600 Optics and Photonics I

Winter 2006

Assignment #2
Handout: Friday, January 27, 9:00 am

Due: Wednesday, February 6, 9:00 am

Note: There are eight problems in this assignment.

1. (10 points) Locate the image for the convex mirror in the figure below where the object is 10 cm from the mirror.  Again, carefully draw the rays to geometrically locate the image and then calculate the position of the image.
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2. (10 points) Use the refraction equation to find the apparent depth and magnification of a fish one meter below the surface of a pond.  Assume you are looking more or less vertically down at the fish. (The refractive index of water is 1.33.)

3.
(12 points) Make clear sketches of the lenses with the following radii of curvature.  If their refractive index is n = 1.5, find their focal lengths in air.

(a) R1 = 10 cm,  R2 = 10 cm.

(b) R1 = 10 cm,  R2 = (.

(c) R1 = 10 cm,  R2 = -20 cm.

(d) R1 = 10 cm,  R2 = -5 cm.

(e) R1 = -10 cm,  R2 = -10 cm.

(f) R1 = -10 cm,  R2 = (.

4.
(8 points) For a positive thin lens, f=+10 cm, locate the image of an on-axis point of light, distance s from the lens, for:

(a) s = 100 cm

(b) s = 20 cm

(c) s = 10 cm

(d) s = 5 cm

5. (10 points) Repeat 4 (a) - (d) above for a negative thin lens, f = -10 cm.

6.      (15 points) A small object faces the convex spherical glass window of a small water tank. The radius of curvature of the window is 5 cm. The inner back side of the tank is a plane mirror, 25 cm from the window. If the object is 30 cm outside the window, determine the nature of its final image, neglecting any refraction due to the thin glass window itself.

7. (15 points) Two thin lenses have focal lengths of –5 and +20 cm. Determine their equivalent focal lengths when (a) cemented together and (b) separated by 10 cm.

8. (20 points) You need to magnify a small part of a photograph but all you have is a marble, which is a clear glass sphere, 2 cm in diameter.  You sit the marble on top of the part (as shown below) of the photo you want to magnify. When you look in the top you see that the image is indeed magnified.  Draw a sketch to show why.  If the refractive index of the marble is 1.6, what is the magnification?  What refractive index would give the greatest magnification?
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