Powe r Of a Wave Each element of the string is a
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Week 14 HW Q2

A sinusoidal wave on a string is described by the wave function

y = 0.10 sin (0.85x — 39¢t)

where x and y are in meters and t is in seconds. The mass per unit length of this string is 12.0 g/m.

(a) Determine the speed of the wave.

(b) Determine the wavelength.

B39 m

(c) Determine the frequency.

oz m

(d) Determine the power transmitted b

v w

Comparing the given wave function (b) The wavelength is given by
y = (0.21) sin (0.87x — 46¢) o
i=<L
with the general form of the wave function k
y = Asin (k- at), _——mnd__
we find that |— 0.87| rad/m
. - 7.22] m.
k= E 0.87) rad/m l—_ m
o= E 48] rod/s {c) The frequency is given by
a= oz m "y
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(a) The wave speed is given by " ;
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= ————  (d) The power of the wave is given by the following equation.
4 0.87| rad/m
— . P= im}’-ﬂzv
= [0 52.9] mys. 2
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becauss the bat and mosquito are moving 19 the same difection, we Rave v =~y 4% v, = ~Vmesquits' Applying our equation, wa gat
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{.-,(V vo)_'rebwnmwmwuw = fan
v =g V= Vo

MNow, tha sound cf the chirp i€ reflectad off the mosquito, s¢ we £an use rwm by masquis & [, the frequency of tha source. |he cbserver is now the bat, which is moving towarcs the sourca (the
mosquito). 50 v = 1 ¥y, the source Is now the mosquits, moving away from the cbserver, so v = Vi, Finally, £ = £, Applying the Doppler equation, we get
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Futting nur twn equations together, we get

V=

murn Y har )
¥mosauite
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Letsdoa itution to make cur clearer.

Let

» - Jecho E* “w: Let's go ahead and solve for M.

Forurp (¥ * Vol

a“m,-v M= Lo V7 Vo) _ o905
= 2 Smosquns. fd'nrp (v+ Vbat)

masqre

Sobeng for Vmosquaos We get
Finally, we can find v .
My 4 My, a =¥V ’ mosquito

LT Mg

MY moscuuto * Ymosqueo = ¥ = MV (1 - 0.9908)
v =(343m/s)}———— = 1.59 m/s
Vrcaral® + M = W1 ) mosaquito = ( }(1 +0.9908)

(b) The bat will catch the mosquito if its speed is greater than the mosquito's speed, or vg > v,
In this case we have
4.36 m/s > 1.59 m/s,

so the bat does catch the mosquito.



In the amangement shown m the figure, an object can be lung from a In the arangement shown i the figure. an object can be lnmg from a

string (with hnear mass ddu‘)‘ﬂ'ﬂl])lmlwlll} that passes over a strng (with lmear mass density @ = 0.002 00 kg/m) that
e : . " u = g passes over a
light pulley. The strng is connected to a vibrator (of constant frequency light pulley. The string is connected to a vibrator (of constant frequency
1. and the length of the strng between pout P and the pulley is L = 2.00 1. and the length of the string between point P and the pulley is L = 200
m. When the mass m of the object 15 esther 16.0 kg or 25.0 ke, standmg . When the mass m of the object is ather 16.0 kg or 25.0 ke, standing
waves are observed; no standmg waves are observed with any mass waves are observed. no standmg waves are observed with any mass
between these values, however. What is the frequency of the vibrator? between these values, however. What is the largest object mass for which
Note: the greater the tension m the strmg, the smaller the nnmber of nodes standmg waves could be observed”
in the standumg wave. -'; = ﬂ13
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