Answer on Question 39277, Physics, Other

The equation of motion of a forced weakly damped oscillator is ~ X+2A X+ o, X=--C0S yt , where

f

% is the acceleration, 2AX takes damping into account, and -—cosyt is the external periodic
m

force.

Let us first obtain the solution of homogenous equation. k+2A X+ w;x=0 . Let us look for a solution
in form x=e’" . Plugging this into equation, obtain r’+2Ar+m;=0 . General solution is hence
x=a,e"'+a,e™ , where r12:—ki\/k2—m§ If A<, ,then we have two complex solutions,
which are complex conjugate one to each other. Thus, solution might be written as

x=ae "'cos(wt+a) ,where o=v(wj—1°) .

Knowing the homogenous solution, one has to find the particular solution of

X+2kk+w§x2%cosyt . Seek for it in form  x,(t)=Acosyt+Bsinyt .Plugging in into

2 2
equation, obtain A:_—f 2()'2 0)0)2 - and B:L > Zzyk R
m [(wo—y’)+4A"y] m [(w—y*)J+4207y"]
Particular solution x,(t)=Acosy t+Bsinyt might be then rewritten as
VA%+B%(cosdcosyt—sindsinyt) , where coséz% , sind=———=— , thus
A%+B VA% +B?
tanf):j: 22))}\2
A y-wg

f
my(wy—y* 427y
Finally, solution of equationis x=ae *‘cos(wt+a)+C cos(yt+d)

Hence, x,(t)=Ccos(yt+d) ,where C=
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