	Friday April 23, 2004
	Physics 220: Test #3
	Name:________________________________



Instructions: Answer each of the following questions.
Show all your work and be sure to include correct units.

You have a total of 55 minutes to complete this test. Time started: _______ Time ended:___________

Do not discuss this test with any person until Monday April 26, 2004
Note: we have covered additional material in our course related to diffraction and resolution

(1) A diverging lens has a focal length of 20 cm. It is placed in direct contact with a converging lens which has a focal length of 25 cm.
(a) What is the effective focal length of the lens combination?

(b) An object is placed at a distance of s=+100 cm from the lens combination. Calculate the position and magnification of the resulting image. Characterize the image in terms of <virtual:real>,<reduced:unmagnified:enlarged>,<upright:inverted> and be sure to explain why you made your characterization.

(2)A converging lens has a focal length of 15 cm.

(a) An object is placed at a distance s=+5 cm from the lens. . Calculate the position and magnification of the resulting image. Characterize the image in terms of <virtual:real>,<reduced:unmagnified:enlarged>,<upright:inverted> and be sure to explain why you made your characterization.

(b) An object is placed at a distance s=+25 cm from the lens. . Calculate the position and magnification of the resulting image. Characterize the image in terms of <virtual:real>,<reduced:unmagnified:enlarged>,<upright:inverted> and be sure to explain why you made your characterization.

(3) A concave mirror has a radius of curvature R=10 cm. 

(a) An object is placed at a distance s=+2.5 cm from the mirror. . Calculate the position and magnification of the resulting image. Characterize the image in terms of <virtual:real>,<reduced:unmagnified:enlarged>,<upright:inverted> and be sure to explain why you made your characterization.

(b) An object is placed at a distance s=+15 cm from the mirror. . Calculate the position and magnification of the resulting image. Characterize the image in terms of <virtual:real>,<reduced:unmagnified:enlarged>,<upright:inverted> and be sure to explain why you made your characterization.

(4) Light is shining on an object in air which has an index of refraction n. It is observed that the angle between the reflected ray and the transmitted ray is 900. It is further observed that the angle of incidence is 550.

(a) What is the index of refraction of the material?

(b) What is the angle of transmission ((2)?

(c) What is the critical angle for total internal reflection in this material?

(5) Oil has an index of refraction of 1.6 while water has an index of refraction of 1.5.

(a) An oily film  is on top of water.  Air is on the other side of this oily film. An observer notices that light of 550 nm is strongly reflected from light which is normally incident. What is the minimum thickness of the oil that will produce this observation.
(b) The observer scoops up a sample of the oily film on a glass slide which has an index of refraction of 1.7. The observer observes again that light of 550 nm is strongly reflected from light which is normally incident. What is the minimum thickness of the oil that would produce this observation.

