CT24-1.

A two-slit interference pattern is viewed on a screen.  The position of a particular minumum is marked.  This spot on the screen is further from the lower slit than from the top slit.  How much further?


[image: image1]
B) 2 ( 

C) 1.5 (

D) 3 (

E) None of these 

Answer: None of these.  The correct answer is 2.5(.  The first minimum to the side of the central max occurs when the path difference (p.d.) is 0.5 (.  The first maximum to the side of the central max occurs when the p.d. is 1.0 (.  The second min is at p.d. = 1.5 (. The third min (the point marked) is at 2.5 (.

CT24-2.

 Two radio antennae are emitting isotropic radio signals at the same frequency f  in phase.  The two antennae are located a distance 10.5(  apart ((=c/f).   A technician with a radio tuned to that frequency f walks away from the antennae along a line through the antennae positions, as shown:


[image: image2]
As the technician walks, she notes the tone from the radio is ...

B) very loud, all the time.

C) alternates loud and quiet as she walks.

D)  very quiet, all the time.

E)  quiet at first, and then loud all the time

Answer: The signal is very quiet, all the time. No matter where on the line the person is, she is 10.5 wavelengths further from the far antenna than from the close antenna. The

E/M waves arrive at the radio out of phase by ( radians = 1/2 wavelength and so they interfere destructively and (almost) no signal is received. 

Actually, the radio, though quiet, would not be completely silent. The closer antenna would be producing a somewhat stronger received signal than the further

antenna (recall that intensity from the point source falls as 1/r2, where r is the distance from the source). Since the two waves don't have equal amplitude, they do not

completely cancel even though they are exactly out of phase by 1/2 wavelength .
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