NAME: /)HS WEYS Sect. #

Physics 109 Homework # 3 due Monday, October 1, 2001
formulae:
P \)m/f 1720 2147y

speed of sound in air: 340 m/s.

1. Find the phase shift between : ;

the two oscillations shown
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2. Wave length: :
a)The range of hearing extends from about 20 Hz to 20,000 Hz.

The wave length of the lowest frequency you can hear about / Z m.
/\:V/f: 34%01"’) = [7m

The wave length of the highest frequency you can hear is about 0, 0[ Z m.
A= V/ﬁ =340 /30 goo W = 0.017 1 = 7

b) find the frequency of a tone whose wave length is 0.756 m.

40 ma/ ~ ~
7f: V//\:%}ag: 4‘53/7[2— f= 43 5 Hz.

3. Speed of propagation on String:

at the Steinway factory, a worker finds that 500 m of piano wire on a spool weigh 2 kg.

a) find the mass per unit length.

f= Mg < Q/‘j/m)m = ﬁx/(fj/(g /[

b) find the speed of propagation on this wire for atension of 40N

V=i/}7f7: V0 g™ = VTDT’ 100 /s




¢) how much tension is required to double the speed of propagation?

4 x fmfm Aeu 101 ( Since 1/57773 ;Z_F)
T= lbon/

4. The 60 cm long string of a viola is tuned to 200 Hz.

a) The musician can change the frequency of the string by pressing the string against
the finger board, so that the vibrating length becomes shorter.

How long should the vibrating length of the same string be to obtain a frequency of
400 Hz? (hint: use proportions — how many times higher is f?)
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what iength would produce 300 Hz?

P, 200}
L’Q: Li é:é()w *%/‘l’i length = 4‘0 Ly

b) How many times greater or smalier should | make the tension on the string to
change the fundamental frequency from 200 Hz to 400 Hz?
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c) What is the frequency of the third mode of the original 200 Hz string?

35200 He = L0 P

make a drawing showing the shape of the string oscillating in the third mode
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5. Consider two loudspeakers oscillating in phase playing the same tune. Your ear is 6.0
m from one speaker and 5.4 m from the other.

Which frequencies will you hear very littie (cancell)? att. N etem (e Mmunt be
)\0\[“/\0‘(2’\‘0{?'/""@\(8/) Arfference = 0.6un
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hich frequencies would be loud?
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