a2 yix)

Solve 9 — 2

+ yix) = |[Jc'2 + 1} sin(3 x):

The general solution will be the sum of
the complementary solution and particular solution.

. : . 42
Find the complementary solution by solving 9 ﬁm + ylx) =0

Assume a solution will be proportional to €** for some constant A.

Substitute ¥(x) = €'* into the differential equation:

9 5(&'“}+e“ =0

- - d2 0 axy _ 42 pix.
Substitute o |{£‘ :l— A< et*:
92 e +e'* =0

Factor out e**:

(91 +1)e** =0

Since €'* # 0 for any finite A, the zeros must come from the polynomial:
0 +1=0

Solve for A:

A= ; ord= —é

. ix _ix
The roots A = % é give X)) =cr €3, ya(x) =c € 3
as solutions, wherecy andcy are arbitrary constants.

The general solution is the sum of the above solutions:
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ix i

VIX)=y1(x)+y200) =cr1€3? +c2e€ 2

-

:
Apply Euler's identity € # = €2 cos(B) + i € sin(f):
yix) =1 [cas[ﬁ] +i sin[? )} +c2 [cos[’—;] —i sin[g]]
Regroup terms:

¥(x) = (c1 +¢2) cus[J—;] +ilcr —c2) sin[?]

Redefine ¢y + ¢ as ¢y and i (¢q —¢q)
as Co, since these are arbitrary constants:

yix) =cq cns[’—;] +ca sin[g]

2 .
Determine the particular solution to 9 ddﬂﬂ + ¥(x) = [1‘2 + 1] 5ini3 x)

by the method of undetermined coefficients:

2 . . i
The particular solution to 9 % + ¥(x) = (x? + 1) sin(3 x) is of the form:

Yplx) =ajcos(3x)+as xcos(3x)+
as x° cos(3 X) +aq sin(3 x) + as x sin(3 x) + ag x° sin(3 x)

Solve for the unknown constants @y, sz, dz, 44, ds, and dg:

Compute 2y,
Comp: P

2 - )
% = ;?[:11 cos(3x)+as xcos(3x) +
a3 x° cos(3X) + ag sin(3 x) + as x sin(3 x) + ag x° sin(3 x}]
=—0a;cos(3x)—9azxcos(3x)—Bazsin(3x)4+ 2as cos(3x)—
9as x” cos(3x) — 12a3 xsin(3x) — 9ay4 sin(3 x) + 6 as cos(3x) —
Qag xsin(3x) + 12 ag xcos(3x) + 2ag sin(3 x) — 9ag x° sin(3 x)


http://www.AssignmentExpert.com

Substitute the particular solution ¥p(x) into the differential equation:

dz}fptx]

gdrz

+ yplx) =sin(3x) + X sin(3 x)

9 [—9:11 cos(3x)—Qaz xcos(3x) —6assin(3x)+ 2as cos(3x) —
Oas x° cos(3x)— 12as xsin(3x) — 9ay sin(3 x) + 6 as cos(3 x) —
Qas xsin(3x)+ 12ag xcos(3x) + 2agsin(3x) — 9ag x° sin(3 x}] +
[:11 cos{3x) +az xcos(3x) +as x° cos(3x) + g SIN(3 x) +
ds x sin(3 x) + ag x° sin(3 x}] = sin(3x) + x° sin(3 x)

Simplify:

(—80a, +1Bas +54ag)cos(3x)+(—80as + 10Bag) x cosi3 x) —
80as x* cos(3x) +(—54a, — 80 a4 + 1Bag)sin(3x) +
(—108as; —R0ag) xsin(3x) — 80 ag x° sin(3x) = sin(3 x) + x° sin(3 x)

Equate the coefficients of cos(3 x) on both sides of the equation:
—80a; +1Bas +54ag =10

Equate the coefficients of x cos(3 x) on both sides of the equation:
—80a; +10Bag =10

Equate the coefficients of x? cos(3 x) on both sides of the equation:
—80az; =10

Equate the coefficients of sin(3x) on both sides of the equation:
—54a, —80ay + 18as =1

Equate the coefficients of xsin(3 x) on both sides of the equation:

—108az —80ag =10
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Equate the coefficients of 22 sin(3 x) on both sides of the equation:
—B0ag=1

Solve the system:

ﬂ]_:D
— 27
s = — =1
? 1600
a3=|:|
251
dy = ——=—
+ B4000
GEZD
1
dg = ——
6 80

Substitute @1, @z, dz, a4, ds, and dg info
Yplx)=a, cos(3 X) +a, x cos(3 x) +a; x° cos(3 x) +:

a4 sin(3 x) +ag xsin(3 x) + ag x? sin(3 x)

_ 27 xcosi3 x) 251 sini3 x) 1 xz .
xX)=— - -= sin(3 x
Yplx) 1600 B4000 B0 (3)

The general solution is:

YX) = YelXx) + ¥plx) =
_E?ICDEIEIJ _ 251sini3 x) _
1500 G4000

i X sin(3x) + ¢ cns[g] +co sin[’—;]
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