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12 Dynamics
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Example: An infinite string with x-sect area A and mass density p E,es
is stretched by tension T}

At time t=0 it is at rest, and has transverse deflection 1, (x3) - e R T ——
Find the subsequent motion —5;
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Solution to wave equation

A\

Initial condition wo = exp(—x32 /4)

1

0
=40 -30 =20 -10 0 10 20 30 40

&= .
e o

g(t.x3)= %exp(—(xg, +et)* /4) flt.x3)= ;eXP(—(xg —ct)* / 4)

Travelling waves, propagate at speed ¢
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Example: An semi-infinite string with x-sect area A and T, TEJ‘.;
mass density p is stretched by tension 1, t‘T
At time t=0 it is at rest, with zero transverse deflection u() uyx,)

The endat x3 =0 has prescribed displacement u (7)

Find the subsequent motion e_-ﬂ H‘pfé) = A onwt

Same oM (ware 6’4) Sagme <o/ Uff(x_z-c'—l‘\
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Find ¥(2) | \f](%) Usimg _ nifiq) _ condlibn, £
)1

bounolacy o
—~

Initial _Conclibon U, = £ X5)390x5) =0 X350

& = ‘-C-'»][“(x;l T"{j?!(xZ)\. =0 X320

Solve 7( £ X250
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We qho need £ A for A <O

Use BC: U, (0,6) = f'(=ct] +g(ct) = 4 (e} €30

Hence  F(N = U (-t/c) +R L<O
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- 0, ‘ ( \
u_,(x#f,) = F(Kz~ct) +9 Ostet) = {} W(E-%) K-ct<D
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Semi-infinite string forced at one end

o 5 10 15 20 25 30 35 40

1 T T T T \ T ] T ——
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0 5 10 15 20 25 30 35 40

>

u (t—x3/c)

Wave arrives at x; atime X3 / ¢ later
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Example: A string with length 2L x-sect area A and mass density
s stretched by tension T
At time t=0 it is at rest, and has transverse deflection 1, (x3)

Itis fixed at x3 =L andfreeat x3 =—L
Find the subsequent motion
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~page 11 Reflections at free and fixed ends

0

At a fixed end:

=1 4 - 4 L A L . - .

20 15 10 s 0 5 10 15 20 * Positive displacement
reflects as negative
displacement

» Positive transverse force

TN D reflects as positive

transverse force

Initial condition  #(0,x3) = exp(—x% /4)

-20. 15 -10 S5 0 S 0 15 20

1 1 . , . _ 1 . At a free end:
Reflections + Positive displacement
0 \ — ) reflects as positive

. . . . . . . displacement

20 15 10 5 0 5 10 15 20 » Positive transverse force
reflects as negative
transverse force

-20 -15 -10 -5 0 5 10 15 20
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