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First-Order Linear Differential Equations
Math 230

Solve the linear differential equations by completing the following steps:

(a) Write the associated homogeneous equation and find its general solution kyh(t).

(b) Find any particular solution yp(t) to the nonhomogeneous equation.

(c) The general solution to the nonhomogeneous equation is kyh(t) + yp(t).

(d) Check your solution by plugging it back in to the nonhomogeneous equation.

1.
dy

dt
= 3y + e−t

The associated homogeneous equation dy
dt = 3y has solution yh(t) = e3t.

For the particular solution, guess yp(t) = Ae−t. Substitute into the differential equation and
solve to find A = −1

4 .

Thus, the general solution is: y(t) = ke3t − 1
4e

−t

2.
dy

dt
= −y + sin(t)

Associated homogeneous equation: dy
dt = −y has solution yh(t) = e−t.

Particular solution: guess yp(t) = A sin t + B cos t; substitute into the differential equation and
solve to find A = 1

2 and B = −1
2 .

Thus, the general solution is: y(t) = ke−t + 1
2 sin t− 1

2 cos t

3.
dy

dt
= y + et

Associated homogeneous equation: dy
dt = y has solution yh(t) = et.

Particular solution: we would like to guess et, but this is already yh, so we instead choose
yp(t) = Atet. Substitute into the differential equation and solve to find A = 1.

Thus, the general solution is: y(t) = ket + tet

4.
dy

dt
= y + t + e2t

Associated homogeneous equation: dy
dt = y has solution yh(t) = et.

Particular solution: guess yp(t) = A + Bt + Ce2t; substitute into the differential equation and
solve to find A = −1, B = −1, and C = 1.

Thus, the general solution is: y(t) = ket − 1 − et + e2t


