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1. The arm of the pendulum oscillates bs- Ig + acogQt). Find LagrangiarL = %mvz—
U(x,y) and derive the equation of motion in terms of andlg) (see your notes), hengt) =
I(t)sing(t), y(t) =l(t)cosh(t), V? = (X(t))?+ (y(t))? and the potential energy has following
form: U = —mgl(t) cosp(t)

2. Solve the equatior’ (t) + wgx(t) = BsinQt, (wo # Q) with following initial conditions:x(0) =
0, X(0)=0

3. Solve the equation’(t) + wgx(t) = Bsinwot, with following initial conditions: x(0) =
0, X(0) =0. Hint - use substitutiom(t) = Atsin(wot + ¢) + xo(t), herexo(t) is the general solu-

tion of homogeneous equation (equation without right hand side term).

4. Find inhomogeneous solution of the equatiotii(t) + yX'(t) + 4x(t) = sinQt, herey > 0.
Using Matlab plot dependance of the amplitude and plagé this solution onQ (1 < Q < 6)
for y=0.1, 02, 0.4, 0.6 ,0.8, 1.0



