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Physics 116 W 07, Second Exam. Last Name (write cldarly!). =777 0.7 0. y
Problem 1 (25 points) e
In this and next problem, please write neatly and show all your work. No credit just for a

numerical answer without showing how you got it.

A. (10 points) The drawing below shows an object (the arrow) and a double concave lens
made of glass with index of refraction n = 1.5. Find the image of the object by ray
tracing.

Object

B. (9 points) The lens above has f = - 0.5 meters. It is used to form the image of a 1 m
height object 10 m in front of the lens. Calculate the distance from the lens at which the
image is formed and the height of the image. Make sure to show your work.
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C. (6 points) A second lens is added to the first, so the combination looks like below. The
index of refraction of the second lens is the same as the one of the first lens. Is the new
combination a “converging” or a “diverging” lens? Support your answer by tracing one
or two rays, including the proper normals to the surfaces, etc...
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Problem 2 (25 points) o

This problem will be graded mostly on method since there is a possibility of carry
forward numerical errors. Points are rough guides. Make sure to answer in order.

The electric field in a linearly polarized electromagnetic wave has an amplitude
(or peak value) of 810 Newton/Coulomb (or Volts/meter).

a) (6 points) Calculate the peak value of the magnetic field in this waveg .
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b) (5 points) Calculate the peak mten51ty of this wave
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¢) (4 points) Calculate the average intensity of this wave
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d) (10 points) Assume that the answer to (c) is 900 Watts/m?. If the wave is polarized in
the y-direction, calculate the intensity transmitted through the two polarizers shown in the
sketch below which are perpendicular to the direction of travel of the wave. Angles
shown are for the easy axis of transmission with respect to the y-axis.
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