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1 (10 points)

Unpolarized microwaves (radio waves) are moving left to right along the z axis with an
intensity 1. They hit a barrier made of a large number of closely spaced horizontal wires;
call the direction of these wires the x axis.
Cone gmaj\c% s @) What are the directions of the E and B fields of the microwaves after passing
through these wires?
[a.j: a) What are the peak magnitudes of the E and B fields in the microwaves after
Cajtu */ passing through the wires?
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2) (15 points)

You have an object 2cm high. You want to create an inverted, real image of it 30cm to
the right by placing a lens in between. The image is to be 4cm high.

Tkeo a) What type (concave, convex) of lens will you use? Why?
b) By drawing rays, show approximately where you’ll put the lens and that it forms a

Iﬁéﬁ real image

¢) Find the focal length of the lens and the distance it’s placed from the object, in
La L;Wéug w/  centimeters T 3ocm
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3) (15 points)

You have a camera that cannot focus on an object that’s closer than 60cm from the front
of the lens. You focus on a flower at 60cm distance, and move in until the front of the
lens is 30 cm from the flower.
Toe & The image is blurry; draw a diagram and explain why.
.+ b) You now put one lens right in front of the camera lens to fix the blurriness. What
Coulen Lafeon type of lens (concave or convex) and what focal length should you use?
. c) After fixing the blurriness the image on the camera’s film larger, the same size as,
(fawéwdlﬁ' S or smaller than it was when the camera was 60cm from the flower? In other
words, have you changed the size of the image? Explain.
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4) (10 points)

On a sunny day, the pupil of your eye has a diameter of 4mm. Assume that the lens of
your eye is perfect, and that the diameter of your eyeball is 2.5cm. If needed, you can
assume that your near-point of vision is at 30cm.
Con [ %@_)’lwd a) Ifyou are looking at a true point source of light of 660 nm wavelcngth what’s the
smallest spot that the lens can form on your retina?
é b ,.v_:![w b) Using that spot size, find the closest two points that you can resolve. Be sure to

explain your reasoning. [ e ve selofho—
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