Answer on Question #62065 — Math — Differential Equations

Question

A mass of 2 kg is fixed to an end of a spring with spring constant k = 128 Nm-1 and the system is
placed inside a fluid. It is set into vibration from its equilibrium position with an initial speed of 0.6
ms-1 . If the damping force due to the fluid is 40v(t) N where v is the instantaneous speed of the
mass, determine the position of the mass as a function of time t.

Solution
Using Newton’s second law we have:
mi = —Ax — kx;
2X = —40x — 128x;
X+ 20x + 64x = 0; (1)
Now we need to solve characteristic equation:
A2+201+64=0 21, =—-16,1, = —4.
The general solution of the differential equation (1) is

x(t) = Cie 16t + C,e ™,

Now we can use the initial conditions for position and speed:
x(t=0)=0=C; +Cy;
x(t=0)=0.6=—-16C, —4Cy;

{ C1+C =0 :>{ C, = —C, :>{ C, = —C, :{cﬁ_cl:

—16C;, —4C, = 0.6 ~ |-16C, —4C, = 0.6 ~ [16C, —4C, = 0.6 _ [12C, = 0.6
Cz = _Cl _ B '

{Cz =0.6/12 = (; = —0.05,C; = 0.05;

Position of the mass as a function of time t is
x(t) = —0.05e716t + 0.05e %L,

Answer: x(t) = —0.05e716t + 0.05e 7%,
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