Printed: February 25, 2023 Name

Dynamical Systems Quiz-6 Key

Instructions. Simplify your answers when appropriate. Be sure to indicate how you got your answers.

1.

Determine the Laplace transform Y'(s) of the solution of the following initial value problem

y' —y —6y=0, y(0)=2, y'(0)=-1. Answer| V(s)= >
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sint t<m

Sketch the graph of the function f(t) = sint+H (t—m) sin(t—n) = sint—H (t—m)sint = { .
sint —sint =0 t>m

3. Compute the Laplace transform Y (s) of the solution y(¢) to the initial value problem y” +y = g(¢), y(0) = 2,

y'(0) = 3, with discontinuous right hand side function

0 fort<m
gt) =<1 form<t<2r
2 fort>2mw

(Do not simplify your answer. Do not solve for y(t).) Hint: You can express g(t) as a linear combination
of Heaviside functions g(t) = H(t —n) + H(t — 27) has the Laplace transform G(s) = e~™*/s + e~2™ /s. So

N . 2543 e "¢ e 27
[Y(é) - szil + s(s2+1) + s(s2+1)
The solution, which you were not asked to find, is y(t) = 2cost+3sint+ H (t—7)(1—cos(t—m))+ H (t—27) (1 —
3sint + 2cost t<m
cos(t —2m)) = 2cost+3sint + H(t —m)(1+cost) + H(t —2m)(1 —cost) = ¢ 1 +3sint + 3cost w <t <27
2+ 3sint +2cost t> 27w




Table of Laplace transforms L(f) = [~ e™" f(t)dt

F@® | F(s)=L(f) (domain of F(s))
1 i (s > 0)
tr T (s >0)
et o (s>a)
cos at X (s>0)
sin at T (s >0)
H(t—c) e (s >0)
5(t—a) e~ (s >0)

Laplace transform formulas

L(fi(t) +cf2(t)) = L(fi(t)) + cL(f2(P))

L(F®) = $"F(s) = s"H(0) oo = 507D (0) = f D (0)
L(f(1) = Fls—a)
LUE) = ()R
LOH(E=Of(t=c) = e “F(s)

c(/f et —rydr) = Fls)-GGs)

i) = -F(2)

a \a
Trig identities

sin(a + ) = sinacos 8 + sin 3 cos a

cos(aw £ ) = cosacos B Fsinasin

cos?a+sin2a=1



