
Set 2.9:

2

λ2 − 1 = 0

λ1,2 = ±1
yp1 = Axex

2Aex = 2ex

A = 1

yp2 = Be2x

4Be2x −Be2x = 6e2x

B = 2

y = (C1 + x)ex + C2e
−x + 2e2x

6

3λ2 + 10λ+ 3 = 0

λ1,2 = −3,−1
3

yp1 = Ax+B

10A+ 3Ax+ 3B = 9x

A = 3, B = −10
yp2 = C sinx+D cosx

−3(C sinx+D cosx) +

10(C cosx−D sinx) +

3(C sinx+D cosx) = 5 cosx

D = 0, C =
1

2

y = C1e
−3x + C2e

−x/3 + 3x− 10 + 1
2
sinx

8

λ2 + 6λ+ 9 = 0

λ1,2 = −3,−3
yp = e−x(A sinx+B cosx)

y0p = −e−x(A sinx+B cosx) +

e−x(A cosx−B sinx)

y00p = e−x(A sinx+B cosx)

−2e−x(A cosx−B sinx)

−e−x(A sinx+B cosx)

1



Substitute:

−2e−x(A cosx−B sinx)− 6e−x(A sinx+B cosx)

+6e−x(A cosx−B sinx) + 9e−x(A sinx+B cosx) = 50e−x cosx·
4 3
3 −4

¸ ·
A
B

¸
=

·
50
0

¸
·
A
B

¸
=

· −4 −3
−3 4

¸ ·
50
0

¸
÷ (−25) =

·
8
6

¸
y = C1e

−3x + C2xe
−3x + (8 sinx+ 6 cosx)e−x

14

λ2 − 4λ+ 20 = 0

λ1,2 = 2± 4i
yp = (A sinx+B cosx)

y0p = (A cosx−B sinx)

y00p = −(A sinx+B cosx)

Substitute:

(−A+ 4B + 20A) sinx+ (−B − 4A+ 20B) cosx = 377 sinx

·
19 4
−4 19

¸ ·
A
B

¸
=

·
377
0

¸
·
A
B

¸
=

·
19 −4
4 19

¸ ·
377
0

¸
÷ 377 =

·
19
4

¸
y = e2x [C1 sin(4x) + C2 cos(4x)] + 19 sinx+ 4cosx
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Set 2.10:

4

λ1,2 = ±3i

u0 =

¯̄̄̄
0 cos 3x
1

sin 3x −3 sin 3x
¯̄̄̄

¯̄̄̄
sin 3x cos 3x
3 cos 3x −3 sin 3x

¯̄̄̄ = cos 3x

3 sin 3x

u =
1

9
ln(sin 3x)

v0 =

¯̄̄̄
sin 3x 0
3 cosx 1

sin 3x

¯̄̄̄
¯̄̄̄
sin 3x cos 3x
3 cos 3x −3 sin 3x

¯̄̄̄ = −1
3

v = −x
3

y =

·
C1 +

1

9
ln(sin(3x)

¸
sin 3x+

h
C2 − x

3

i
cos 3x

8

λ1,2 = −3,−3

u0 =

¯̄̄̄
0 xe−3x

16 e
−3x

x2+1 (−3x+ 1)e−3x
¯̄̄̄

¯̄̄̄
e−3x xe−3x

−3e−3x (−3x+ 1)e−3x
¯̄̄̄ = −16 x

x2 + 1

u = −8 ln(1 + x2)

v0 =

¯̄̄̄
e−3x 0

−3e−3x 16 e
−3x

x2+1

¯̄̄̄
¯̄̄̄

e−3x xe−3x

−3e−3x (−3x+ 1)e−3x
¯̄̄̄ = 16

x2 + 1

v = 16arctanx

y =
£
C1 − 8 ln(1 + x2)

¤
e−3x + [C2 + 16arctanx]xe−3x
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