
Mathematics 1E2 2006–07
HW 19 Due 23/4/07

SECTION NO. (1-7)

Name:

ID:

(1) Solve D2y − 2Dy − 3y = ex

(D − 3)(D + 1)y = ex

e3xDe−3xe−xDexy = ex

De−4xDexy = e−2x

e−4xDexy = −

e−2x

2
(constant doesn’t matter)

Dexy = −

e2x

2

exy = −

e2x

4

y = −

ex

4
particular solution

y = Ae3x + Be−x
−

ex

4

(2) Solve D2y − 2Dy − 3y = e−x

(D − 3)(D + 1)y = e−x

e3xDe−3xe−xDexy = e−x

De−3xe−xDexy = e−4x

e−3xe−xDexy = −

e−4x

4

Dexy = −

1

4

exy = −

x

4

y = −

xe−x

4
particular

y = Ae3x + Be−x
−

xe−x

4
general



(3) Solve D2y − 2Dy + y = 1

(D − 1)(D − 1)y = 1

exDe−xexDe−xy = 1

De−xexDe−xy = e−x

e−xexDe−xy = −e−x

De−xy = −e−x

e−xy = e−x

y = 1 (particular)

y = Aex + Bxex + 1 (general)

(4) Solve D2y − 2Dy + 2y = 1 (general real solution)
λ2

− 2λ + 2 has roots α, β where α = 1 + i and β = 1 − i.

eαxDe−αxeβxDe−βxy = 1

De−αxeβxDe−βxy = e−αx

e−αxeβxDe−βxy = −

e−αx

α

De−βxy = −

e−βx

α

e−βxy =
e−βx

αβ
=

e−βx

2

y =
1

2
(particular)

y = Aeαx + Beβx +
1

2
(general complex)

y = Aex cos x + Bex sin x +
1

2
(general real solution)


