Quiz 5

Find the particular solution to the initial value problem

3

Y+ 2y + 5y =e! y(ﬁ/4)=:16‘”*ﬂ y'(7/4) =0

Solution The characteristic polynomial is

AN 4+224+5=0
which has roots
1
A:i(—21v4—44-@

1 .

=-(—2+4)
2

=—1+2

Hence
yn = € " (Acos(2t) + Bsin(2t))

We use the method of undetermined coefficients and guess

Yp = ce”!

to obtain

Y, + 2y, + 5y, = (¢ — 2c + be)e™

= 4cet

Comparing to the RHS, we obtain

Qee t = et

Q
I
i~ = ®



whence

I _

Yp = Ze t
1

yit) =yn+y, = et (A cos(?t) + Bsin(2t) + 1)

y'(t) =[(2B — A) cos(2t) — - -|- (—2A — B)sin(2t)]e ™"

1) 3—7r/4
IS

1
y'(m/4) = —Je (4B +84+1) =0

y(m/4) = e (B +

From lines 13 and 14 we obtain the system of equations

4B =2
SA+4B = —1

So the solution is

y(t) = e*t( _ gcos(Zt) + %Siﬂ(?t) + %L)
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