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There are four pages to this midterm (plus an equation sheet). It is important that you write your name on each
page and the name of your recitation instructor on the first page. Each name is worth one point.

Be sure to include the proper units in your answers.

Problem I.1 (10 pts): A camera with a lens whose focal length is +50 mm takes a picture of a tree that is 2 m
high and 200 m from the camera. What is the size (without a sign) of the image of the tree on the film in the
camera? You may assume that because 200 m >> 50 mm, that the distance between the film and the lens is 50
min. g A
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Problem L2 (10 pts): A double-slit experiment has slits separated by 60 pm, and is illuminated with light of A
=600 nm. On a wall located 10 m from the slits, how far apart are the first and second minima?



" Name (1 pt):

Problem I1.1 (25 pts). A broad beam of light of wavelength 450 nm is sent directly downward through the top
of a thin wedge of glass of n = 1.5 as shown in the figure. The wedge is surrounded by air. The wedge has an

height of 1.5 pm and an unspecified width. How many bright fringes will be seen by an observer looking at the
reflected light from above?
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Problem I1.2 (25 pts). A single slit with width 4.5 um is illuminated with light of wavelength A =450 nm. 4 {
Ao
[O(a) What is the angular location of the first minimum in the diffraction pattern? ==
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(p(b) What is the angular location of the second minimum in the diffraction pattern?
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2 (c) What is the ratio of the light intensity at a position half way between the first and second minima to the
intensity of the central maximum?
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Problem IL.3 (25 pts). A coordinate system S’ moves to the right relative to S at v= 0.6 c. As aclock at x'=0
in the S’ frame passes x = 0 of the S frame, it is set to zero, as is a clock at x = 0 in the S frame. Additionally, at

this event (i.¢. the passing of the clock at the origin of S’ past the origin of the § frame) all of the clocks within
S are synchronized. After 500 seconds go by on the clock at the origin of S’

(a) Where is this clock according to observers in the S frame? s O b .
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(b) According to observers in S, how much time has elapsed?

N t V}fr"x - AT
?'_'21 = ({"Fz + ,-c.a PR (5"’4’;} =255

o

(¢} According to observes in S, what is the speed of the clock at the origin of $°?
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