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1. A spring with a 1 kg mass attached to it has spring constant 18 N/m. There is damping
with damping constant c = 6 kg/s and no external force. The mass is set in motion from the
equilibrium position with a velocity of 2 m/s. Find the position x = x(t) of the mass at any
time t, where x is measured from the equilibrium position.

2. A spring with a 1 kg mass attached to it has spring constant 16 N/m. There is no damping
and there is an external force given by F (t) = 8 sin 4t N, where t is time. The mass is initially
stretched 1 m beyond the equilibrium position and released. Find the position x = x(t) of
the mass measured from the equilibrium position.

3. Use the definition of the Laplace transform to find L{f(t)} where

f(t) =
{

e−3t, 0 ≤ t ≤ 3
3, t > 3

4. With the aid of tables, find the Laplace transform of the given function.

(a) f(t) = t
5
2 , answer should contain

√
π.

(b) f(t) = t
2
5 .

(c) f(t) = t3 + 2t2 − 3t − 1.

(d) f(t) = 2 sin 2t − cos 4t.

(e) f(t) = 4 cos 2t sin 2t.


