MA 226 April 7, 2004

More on undamped sinusoidal forcing
Last class we computed the general solution to

d?y
7 + 3y = coswt

assuming w? # 3, and we got

Ccos wt.

2

1

y(t) = ky cos V3t + kysin V3t + 3
Then, in order to understand the behavior of the solutions, we restricted our attention to
those solutions that satisfy the initial condition (y(0),%'(0)) = (0,0). Solving for k; and ks

yields
1

3 —w?

y(t) = (coswt — cos V/31).

We can interpret the graphs of these solutions using an identity from trigonometry:

Trig identity:
cos at — cos bt = —2 (sin at) (sin Gt)

where iy ;
a2 and 5:a2 .

The number « is the average of a and b, and f is called the half-difference of a and b.

o=

Example. Let’s use this trig identity to get a rough idea of the graph of
cos wt — cos V3t

where w = 1.6.
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We can apply this trig identity to

1
y(t) = m(cos wt — cosV/3t)

for any value of w # ++v/3. We obtain

y(t) = T (sin at) (sin Bt)

where

w-l—\/g w—\/g‘

o= 5 and (= 5

Here is the graph of this solution in the case where w = 1.6.
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What happens if w = /37

Example.

The complexified equation is

What guess should we use?

d2

d—tg—i—?)y: cos V3t
d’y VEY

W+3y=e .
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