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Written Question #1 The figure shows a graph of two speakers emitting a sound wave (at time ¢ = 0). The
speakers emit waves of equal wavelength, but the wave from speaker #2 starts at zero while #1’s wave
starts at its peak value. The second speaker is drawn below the first, so that the figure is clearer, but you
should think of the two speakers on the same line with their waves overlapping.
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(a.) Explain why the interference of these two waves will be neither completely constructive nor j desi M;t{\

completely destructive. Your explanation should be based on the figure and not on any equation.

(b.) On the axes provided below, redraw the figure with speaker #2 moved to the right so that the two

waves have total constructive and then total destructive interference. For full points, you must explain
your choices.

(c.) In each case, what fraction of the wavelength, Az/), did #2 need to be moved? Explain why this

condition is different than the one })S(jﬂzg the double slit problem.
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Written Question: A laser beam of wavelength 670 nm shines through a diffraction grating
that has 500 lines/mm.

(a.) How many lines in total would appear on viewing screen which is is 0.65m be-

hind the grating? For full points, you must explain your answer and show any
necessary calculations.

(b.) The figure below shows the central maximum. (From the vantage of the figure,
the diffraction grating’s slits are vertical.) Sketch the interference pattern, using
the scale provided!, that appears on the screen that is 0.65m behind the grating.

Any calculations not shown in part (a.) must be shows here for full points.
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Air, n; =1
Written Question #3: On an exam, Bob-the-physics-student
is asked to draw the electric field graphs for the two reflected
beams of light, #1 and #2, for a glass film floating on water. ¢

Glass, ng = 1.5

Water, nz = 1.33

(a.) Bob has not been paying attention in class, so he made just one mistake on his graphs. Explain what
Bob did wrong and draw the correct graphs on the axes below his attempts. (Bob has been asked to draw
the two graphs as if the beams were propagating in straight lines so as to make figures similar to the ones

in lecture. Point b is where #1 reflects off the top surface. Point ¢ is where #2 reflects off the bottom
surface. The shaded region is where #2 is inside the film.)

(b.) When combined, do the two reflected waves interfere constructively, destructively, or somewhere in
between? Your explanation should be based on the graph, not on any equation. (Use the correct graphs

and not Bob’s to answer this question.)
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