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E Wolfram[Alpha Step-by-Step Solution

Wolfram|Alpha Input:

STEP 1

@’y dy(x)

Solve 2 FyiX) = e ¥ (5x+3)
e x Yxy=e "1 )

STEP 2

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

solution.

Find the complementary solution by solving

d” yix d vix
y{}—E y{}+y{x}=ﬂz
X

o

STEP 3

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

Substitute y(x) = ¢'* into the differential equation:

d? d
E{Elx}—z d—x{ka}+ekx =0
STEP 4

d* d
Substitute — (' *) =A% ' and —(e' ) =1 '
dx® dx
AT _2ae et =0

STEP 5

Factor out ¢**:
(AP -2a+1)e'* =0

STEP 6

Since ¢** # 0 for any finite A, the zeros must come from the polynomial:
A¥-21+1=0

STEP 7

Factor:

-17=0
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STEP 8

Solve for A:

A=lora=1

STEP 9

The multiplicity of the root A = 1is 2 which gives y1(x) =cq1 ¥, ¥2(x) =2 " x as
solutions, where ¢ and ¢z are arbitrary constants.

The general solution is the sum of the above solutions:

YiX) = Y1(X)+yalx) =cr e’ +ca e’ x

STEP 10

, , , 2
Determine the particular solution to ‘;—Lﬁ -2 ‘{i&ﬂ +y(x) = €2 ¥ (5 x + 3) by the
X

method of underermined coefficients:

. . 2 .
The particular solution to ‘i—d%ﬂ -2 ‘{i&ﬂ + y(x) = ¢** (5 x + 3) is of the form:
X

Yplx)=a, o2 s, et x
STEP 11

Solve for the unknown constants a; and as:

dyplx)
Compute —2—:
dax
dypilx) d
—F = Lla; e  +az % " x)
dx dx
= 26 ay +e? ¥ ay + 265 xa,

STEP 12

d* yp(x)

dx”

Compute

STEP 13

Substitute the particular solution yp(x) into the differential equation:
Eiz}"Phﬂ _9 dyplx)
dx? ax
da, e +as {4(:2" +4e2"x}—2{2 ay e X +az e’ ¥+ 2az ez"x}+a1 e

=32 457 x

+ypix) =32 + 55  x

2 2x

Yiraze Y x
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STEP 14

Simplify:

@ +2az)e +az e x =36 4565 x
STEP 15

Equate the coefficients of ¢** on both sides of the equation:
d1+2dz =3

STEP 16

Equate the coefficients of ¢?* x on both sides of the equation:
Iz = 5

STEP 17

Solve the system:

1] = -7
a1z =5
STEP 18

2 2x

Substitute @; and @z into y,ix) = ¢“ " a; +¢* " xaz:

¥plx) = ~Tet ¥ 4565  x
STEP 19

The general solution is:

Answer;

Y(X) = YelX) + ¥px) = -Te* ¥ +5" x40y e ey 6" x
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