Phys C2601, Physics I1I: Classical and
Quantum Waves Homework Assignment 3:
Solutions

October 6, 2009
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(a) 5 points
y(x,t) = Asin kx coswt
thus,
d? )
a_‘g = —Ak?sin kx cos wt
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o’y 10%
ox2 w2 Ot
(b) 5 points

y(z,t) = Asin kx coswt

= é[sin(kw + wt) — sin(kr — wt)]
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(a) 5 points

Apply the boundary conditions: y(0,t) = y(L,t) = 0 to the standing wave
solution y(z,t) = > Asink,x cos(w,t — d;),
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(b) 5 points
N=3 coupled oscillator.
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Wy, = 2wp Sl ———— = ——sin —
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(a) s points
Vp = f Ay = 22
(b) s pons
n= 2[0’” = QL(”OCiA”) — 5 x 10° £ 10 = [21 modes]
L < 55 = Linas = 1oom]
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(a) 5 points

y(z,t) = Asin("Fx) cos(wyt — 8,), with w, = vk, = /ML/L%
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= — A%W? sin®(w,t — 6,)
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(b) 5 points

y1(x,t) = Ay sin(%x) cos(wit)

ys () = Ag sin(?%rx) cos(wst — 1)
y(z,t) = yi(x, 1) + ys(z, 1)
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(a) 5 points

The work done against the tension gives the string its initial potential energy
and at this moment, this string has zero K.E.
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(b) 5 points
y(z,t) = >, Aysin(Fnw) coswyt, with A, = %fOL y(z,t = 0)sin(Fnw),

o 2hz /L 0<x<L/2
y(z,t=0) = { % —2hx/L Lj2<x <L

2 | ("2 2h L 2h
= A, =— [/0 —xsin %xdm + /L (2h — fx) sin %xdx
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Then A, = i_}zl? Ay =0, A3 = —%, Ay = 0,... thus every T = 27/w; =
s =2/
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(a) 5 points
y(z,t) =), Apsin(fnx) cos(wpt 4 d,) with |w, = ML/L%
o > Ay sin(Snz) sin(wat + 8,) = 0= 6, = 0
= =— wy Ay, sin(—=nx) sin(wy, L) = =
ot |, - L
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y(z,t) =, Apsin(fnr) cosw,t with A, = A;;gﬁ; (1 — cosnm)

(b) 5 points

y(z,t) = >, Apsin(Fnw) cos(wnt + 6,), with |w, = /ML/L%

y(x,t)|i=0 = ZA" sin(%nx) cos(wpt +8,) =0 =9, = 7/2
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= — Z wnAp sin(%nx) sin(wpt + 7/2) = Bax(L — z)
t=0 "

o L
= —w, A, = Z/o Bx(L — x)sin W—gazdx
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y(z,t) = >, Apsin(fnr)sinw,t with A, = nﬁffjn (1 — cosnm)




