Phys C2601, Physics I1I: Classical and
Quantum Waves Homework Assignment 2:
Solutions

October 6, 2009
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(a) 4 points
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(b) 3 points

. . . _a — 80y
Since at free vibration, A = Age™ 2. é =e “0 = % = 507. At resonance,

w = Wy, then

A= 50;’0 = 157Tmm.

(C) 3 points
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(a) 4 points

Rate of doing work is F_’;x - U, since ﬁex = bv, the instantaneous rate of doing
work against this force is then P = bv?.

(b) 3 points
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(a) 4 points

The equations of motion for A and B could be written as following:

md;f;‘ = —kxa—2k(xs — zB)
m

ddeB = —kxp — 2k(xp — x4)

Define the center of mass coordinate X, = % and the difference coor-
dinate x = x4 — x g, so from the equation of motion, we could get:
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(b) 3 points

With initial condition at t=0, X, = * = 0 and d)é% = vp/2, ‘i—f = 1y, try
solution

xr = Ag COS(CUQt — 52)

{ Xem = Ay cos(wit — dy)

X = o cos(wqt — z)
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(C) 3 points

T = (2Xem — 1)/2 = | 22 sinwyt — =—2— sin v/5wot
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(a) 7 points
define w; = \/k/m;, i=1,2,3
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W o—wi 0
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Find eigen value.
wi—X =W 0
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=%+ (2w + Wi+ wHA? — (Wi + Wiws + wiw)A =0
since wy = ws, thus |w = 0,wy, \/w? + 2w3

(b) 3 points
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(a) 3 points

M3y = —kxy + Magsinf = —kxy + MZ%(Q;Q — 371)

Mg{fg = —MQQ sinf = _MQ%(:CQ — 271)

(b) 4 points

Since M; = My = M, we could write the equation of motion as following:
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Find eigen value,
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(C) 3 points

If g/l>k/M,w?~ %+ 29 thus |wa /2 or /55
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