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Ordinary Differential Equations

A= (}) ;), 0.1)
and X(t) = (z1(t), 22(2))7.

(2) (10 points) Calculate et# := T + I %tjAj , where I is the two by two
identity matrix.

1. Set

{b) (10 points) Solve the differential system

z1(t) = 21 (t) + za(t) + €',
, (0.2
x5(t) = 2x{t),
with initial condition X (0) = (1,0)T.
2. (20 points) Solve the differential equation
(@) + 2" (t) — 162 (t) — 16z(¢) =0,
with initial condition z(0) = 2’(0) = 0, 2" (0) = 1.
3. (20 points) Solve the differential equation
'(t) + costz(t) = cost {0.3)
with initial condition z(0) = 0.
4. Consider the differential equation
2'(t) + 2z(t) = sint. (0.4)

Let ¢(t) be the periodic solution of (0.4).
(a) (10 points) Find the value of ¢().

{b) (10 points) Let X(2) be any other solution of {0.4). Show that

Jim X (2) — 4(8)] = 0.

5. (20 points) Solve the differential equation
25y () + 4/ (8) ~ y(t) = 0

for t > 1 with y(1) = 2 and +/(1) = 0.
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