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If a system is vibrating then we must assume that something
must have (in the past) transferred energy into to the system
and caused it to move. For example the mass could have
been:

‘moved a distance x, and then released at t=0 (i.e. given
Potential energy) or

given an initial velocity v, (i.e. given Kinetic energy) or

Some combination of the two above cases
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mx(t) + kx(t)=0

x(1)=Asin(w, 1+ ¢) w, = +/k/m natural frequency (rad/s)

To proceed, if x; is the specified initial displacement from equilibrium of mass m, and v is
its specified initial velocity, simple substitution allows the constants A and ¢ to be evaluated.
The unique solution is

w2x2 + vZ @, X
x(1) =, [ ——Lsin |:w,,r + tan™" ( - 0):|

W, Vg
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mx(t) + kx(t)=0

Alternatively, x(7) can be written as

v
0 .
x(t) = —sinw,f+ x,cos w,1
0]

n
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