
Diff Eqns for Scientists
IDC205 Assignment 3 27 August, 2018

General Linear ODE

1. Solve the following ordinary differential equation

d~v

dt
= A · ~v + ~f(t) and ~v(0) =

(
1
−1

)
for each of the following choices of A and f .

(a) A =

(
1 −1
1 −1

)
and ~f(t) =

(
cos 2t

sin(t/2)

)
.

(b) A =

(
t 0
0 −t

)
and ~f(t) = 0.

(c) A =

(
1 t
0 1

)
and ~f(t) =

(
exp(t)

t

)
.

(d) A =

(
t2 −t
t t2

)
and ~f(t) =

(
1
1

)
.

2. Given the linear ODE
d~v

dt
= A(t) · ~v

where A(t) is given as below. Assume that ~v1 is the solution with initial value

(
1
0

)
, and

~v2 is the solution with initial value

(
0
1

)
. (Note: To solve the following exercises,

you do not need to solve the equations!)

(a) (
0 cos t

− cos t 0

)
What can you say about the lengths of the two vectors a function of t?

(b) (
t cos t

− cos t t

)
What can you say about the angle between the two vectors a function
of t?

(c) (
1 t
−t t2

)
What can you say about the length of the cross-product of the two
vectors as a function of t?
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