Brief answers to Homework #12

Section 16.4, #4 The characteristic equation is 72 — 2r — 3 = (r —
3)(r + 1) = 0, so the solution is

y(z) = C1e* + Cye™

Section 16.4, #7 The characteristic equation is r* — 107 + 25 = (r —
5)2 = 0, so the solution is

y(z) = C1e” + Cyze™

Section 16.4, #12 The characteristic equation is 24 8r 425 = 0, with
complex roots r = —4 + 3i, so the solution is

y(x) = Cre % cos (3z) + Cye”** sin (37)

Section 16.4, #14 The general solution is
y(z) = Cre” + Che™?/?

The solution of the initial value problem is

1 2
y(x) = ~3 e’ — 5671/2

Section 16.4, #17 The general solution is
y(x) = Cre® + Coze™™

The solution of the initial value problem is

T

y(r) = xe”
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Section 16.4, #20 The general solution is
y(x) = Cy + Cox
The solution of the initial value problem is

y(r) = =3+ bz

Section 16.5, #13 The solution of the homogeneous equation is
yh<IL’) = Cle&t + 02672‘%

For the particular solution, we try y,(z) = A. This gives y,(z) = 0 and
yr(xz) = 0, so yp(z) = &5. The general solution is

3
y(x) = C1e™ + Che™* + 0

Section 16.5, #16 The solution of the homogeneous equation is
yp(x) = Cre ™ + Coze™™

For the particular solution, we try y,(z) = Az®+ Bz +C. This gives y,(z) =
2Ar + B and y;(r) = 2A. Plugging in gives

2A + 4Ax + 2B + A2® + Bx + C = 2?
which implies A =1, B = —4, and C' = 6. So the general solution is

y(x) = Cre " + Chze ™™ + 2% — 4o + 6

Section 16.5, #21 The solution of the homogeneous equation is
yp(z) = Cre® + Cre™™

For the particular solution, we try y,(z) = Axe® + Bx* + Cx + D. (We
would use Ae” but e” is already a solution of the homogeneous equation.)
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This gives y,(7) = Azre® + Ae® + 2Bz + C and y, (v) = Aze® + 2Ae® + 2B.
Plugging in gives

Azxe® + 2Ae” + 2B — Aze® — Bx? — Cx — D = é* + 22

which implies A = %, B=—-1,C=0,and D = —2. So the general solution
is
y(z) = Cre® + Che™® + Jae” — 2° — 2

Section 16.5, #26 The solution of the homogeneous equation is
yh(ZE) = C’le”’ -+ OQ

For the particular solution, we try y,(z) = Az*+ Bz. (We would use Az + B,
but 1 is already a solution of the homogeneous equation.) Then y,(r) =
2Ar + B and y, () = 2A. Plugging in gives

2A —2Ax — B=—-8x+3
which implies A =4 and B = 5. So the general solution is

y(z) = Cre” + Cy + 4a” + bz

Section 16.5, #30 Plugging in gives
—Acosz — Bsinz + Asinz — Bcosx = cosz +sinz

which implies A = 0, B = —1, so y,(x) = —sinz. The solution of the
homogeneous equation is

yh(I) = Cle“’ + CQ
Thus the general solution is

y(x) = Cre” + Cy —sinzx

Section 16.5, #44 The solution of the homogeneous equation is
yn(x) = Cre” + Che™
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So we try as a particular solution y,(z) = Aze® + Bxe*. (We would use
Ae® 4+ Be** but both e* and e?* are already solutions of the homogeneous
equation.) Then y)(z) = Aze” + Ae® + Be® + 2Bxe* and y)(r) = Ave” +
2Ae” + 4Be?* + 4Bxe*. Plugging in gives

Aze® + 2Ae" + 4Be* + 4Bre® — 3Axe® — 3Ae” — 3Be*® — 6Bre*®
+ 2Ax€" + 2Bxe® = e — %

which implies A = —1 and B = —1. So the general solution is

y(x) = Cre” + Che® — ze” — ze*

Section 16.5, #59 To solve zy” + 2y = 1, let p(x) = ¢/(x). Then p
satisfies the first-order equation
dp
r—+2p=1
dx b
This is a linear differential equation and we can solve it using the standard
method from Section 16.2.
First find the solution of the linear homogeneous equation

dp
P L 9p =0
xdm +2p
It is p(z) = 5.
So we define a function v(x) by p(x) = % Then p/(z) = v'(x)/2? —
2v(x)/x®. Now plug this into zp/(x) + 2p(z) = 1, and get
1 20(x)

!
xv (x) o

+2v(12:) _q
T

or simply v'(z) = z. This implies v(z) = $2? + C, which implies that

viz) 1 C

+_
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Now the initial conditions imply 2 = 1 — % + (5 and 1 = % + %, so that
01 = 2 and 02 = 2. Thus
1 2

)
y(r) 5T -t



