your name(s)

Physics 321 FExercise 4 - Monday, Oct. 1

Consider a periodic force, F(t + 7) = F(t), where the form is that of a square wave,

| —Fy, —-T/2<t<0
F(t)_{ Fo, 0<t<T/2

F(t) can be expressed in terms of its Fourier components,

F(t)= % + g frncos(nwt) + gn sin(nwt), w =27/7.
n>0
Use the expressions

2 /2

fn = / dt F(t) cos(nwt),
T —7/2
2 T/2

Gn = / dt F(t)sin(nwt).
T J—1/2

1. (5 pts) Which coefficients are zero?

2. (5 pts) Find the non-zero coefficients, f, and g¢,.

3. (5 pts) Plot your result for the sum, F'(t)/Fp, as a function of ¢t/7. Make 3 plots, with the

cutoff on the sum set at nyax = 5, 50,500. Plot your result for —2 < t/7 < 2.

4. (5 pts) Now consider the force acting on a mass m in a harmonic oscillator, with fundamental

frequency fo and damping rate 5. The particular solution is:

fo

zp(t) = % + Z ay, cos(nwt — 6y) + By sin(nwt — §y,),
n>0
P fn/m
" V((w)? — wd)? + 420202
B = gn/m

\/((nw)2 — w%)2 + 452n2w2’
5, = tan"! (2,8nw> .

2 _ 2,2
wp n<w

(1)

For Fy =50N,7=0.5s, 8 =1.5Hz, fy = 0.75 Hz and m = 100 g, plot z,(t) for —20 < t < 20

S.



Solutions:
1. All f,, are zero, and g, = 0 for even n
2. Doing the integral

4Fy
9In=0dd = —
nr
Plots for (3) and (4)
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For nmax = 500,
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