Problem 1 [5 Points Each; No Partial Credit]   NAME: ________________________
Please clearly indicate your answer by circling the letter (a), (b), (c), etc., of your choice.
1.1 Two speakers emit pure, identical-frequency tones that are heard at a point P. When either speaker is switched off, the sound heard at P from the other speaker has an intensity of 10 W/m2. When both speakers are on, the intensity heard at point P is still 10 W/m2. The phase difference between the two tones, at point P, is

(a) (( = 0 (in phase)

(b) (( = ( (1/2 cycle ahead)

(c) (( = -½ ( (1/2 cycle behind)

(d) None of these

1.2 Which represents a greater degree of attenuation (reduction) of sound intensity

(a) From 60 dB down to 50 dB

(b) From 5x10-5 W/m2 down to 2x10-5 W/m2

(c) The reduction achieved by moving twice as far from the source (for a spherical sound wave)
1.3 For which configuration of a pipe of length L is the fundamental the lowest frequency

(a) The pipe is open on both ends

(b) The pipe is open on one end and closed on the other end


(c) The pipe is closed on both ends

(d) Two of these three have the same fundamental frequency, and it’s lower than the fundamental for the other (third) one.
1.4 Two trains approach you at identical speeds: one from the left (from negative x) and the other from the right (from positive x). Both trains blow their horns, each giving off sound of an identical pure frequency f0. What can you say about the tones of the two sounds you hear from the two trains?

(a) They are identical, and at a frequency f1 that is great than f0.
(b) They are identical, and at a frequency f1 that is less than f0.

(c) One is at a frequency f1 < f0; the other at a frequency f2 > f0.

(d) They are both at the original frequency f0.
1.5 Which of the three following expressions represents a standing wave?


(a) sin(kx - (t)

(b) sin(k1x)cos(k2x)sin((1t)

(c) sin(4x)cos(4x-7t)
Problem 2 [25 Points]
A light beam of intensity 20 W/m2 emerges from a polarizer with its polarization axis oriented at 90o (vertically). It then passes through a second polarizer with axis oriented at 600, and then a third polarizer with an axis oriented at 300.

a) What is the intensity of the light emerging from the third polarizer?

b) What is the attenuation, in dB, of the light emerging from the third polarizer relative to that emerging from the first polarizer?
Problem 3 [25 Points]
A wave on a string is represented by the expression
y(x,t) = 0.1 sin ((x – 15t)

where x is the distance along the string and y the vertical displacement of the wave at the position and time (x,t).

(a) Is this wave traveling to the right (towards positive x) or the left (towards negative x)?

(b) What is the speed of propagation of the traveling wave along the string?
(c) The amplitude of the wave is suddenly damped so that the power transmitted by the wave drops by a factor of 50. Assuming the wave is not changed in any other way, write down the new expression that represents the wave.
(d) For the original wave, write down the expression y(t) that represents the time dependence of the string displacement at the point x = 1.0m.
(e) What is the first time greater than 0s for which the original wave is at a maximum at the point x=1.5m?

(f) A second wave, of exactly the same amplitude, wavelength, and frequency of the original wave, is introduced on the string, and interferes with the first wave in such a way as to completely cancel its oscillations (complete destructive interference). Write down an expression representing this second wave (there are many – really an infinite number – of possibilities).
Problem 4 [25 points] 
A beam of light enters the front of a glass plate (n = 1.45) that is surrounded by vacuum (n = 1.00). The angle of incidence of the entering beam is 400. 
(a) Relative to the perpendicular to the surface of the glass, at what angle does them beam travel once it enters the glass?
(b) If the front and back of the plate are perfectly parallel, how thick must the plate be in order for the transmitted light (the light exiting the back of the plate) to be displaced by 2mm relative to the path the light would take were the glass plate not there?

(c) If the back of the plate were not parallel to the front of the plate, by what minimum angle ( would it have to be canted (see diagram) in order for no light to exit the back of the plate

[image: image1]
400





(





Front of plate





Back of plate








