Phys 105 Homework for Friday, December 1, 2006.

Name_______________________

[1] Physical systems can have repetition of structure (periodicity) in space alone, time alone, or in both time and space.  Generally speaking, it is only in the last case that we truly call them `waves’.  For each of the systems below, indicate whether it is periodic in space only (S), time only (T), or in both space and time (W).

(i) a pendulum swinging back and forth

(ii) a note of sound traveling across an auditorium

(iii) a row of identical tobacco curing shacks in Simcoe, Ontario

(iv) a ray of light heading from the Sun to the Earth

(v) a tuning fork that is vibrating

(vi) the sound that the tuning fork produces

[2] The vibration of a piece of string is captured on film as depicted in the picture below.

Both the horizontal and vertical axes are measured in meters.

Estimate both the wavelength and amplitude of the wave.
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[3] If a wave travels at 150 meters/second and has a wavelength of 2 meters, what is its frequency?

[4] If, on the other hand, it has a wavelength of 3 meters and a frequency of 100 MHz, how fast does it travel (1 MHz = 1000000 Hz)? 

[5] You are given the frequency, wavelength, and speed of a wave as the set (f, (, v).  Which of the following sets makes sense?

(a) (2 m, 3 Hz, 6 m/s)  (b) (3 Hz, 2 m/s, 6 m)  (c) (3 Hz, 2 m, 6 m/s)  (d) (2 Hz, 2 m, 4 Hz) 

[6] A particular guitar string has a length of 70 cm, and is fixed at both ends. 
(a) Sketch the lowest possible vibration pattern for this string (the ‘first mode’). In this mode, what is the wavelength of the wave on the string?

(b) Now sketch the next higher vibration pattern for the string (this is called the ‘second mode’). What is the wavelength of the wave now?

(c) Assuming that the speed of waves on the string is 616 m/s, determine the frequencies of the vibrations in parts (a) and (b) above.



















