
MA205 - Integral Calculus
Lesson 52: Spring Mass II

Problem Solving Problems

1. A spring with a 4 kg mass has natural length 1 m and is maintained stretched to a length of
1.3 m by a force of 24.3 N. If the spring is compressed to a length of 0.8 m and then released
from rest,

(a) Find the position of the mass at any time t.

(b) Find the damping coefficient that would produce critical damping.

2. A 16 lb weight stretches a spring 4 ft. The spring-mass system is in a medium with a damping
constant of 4.5 lb-sec/ft.

(a) What is the solution function describing the position of the mass at any time if the mass
is released from 2 ft below the equilibrium position with an initial velocity of 4 ft/sec
downward?

(b) Find the minimal spring constant that would produce underdamped behavior.
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3. A 16-lb weight is attached to the lower end of a coil spring suspended from the ceiling and
having a spring constant of 1 lb/ft. The resistance in the spring-mass system is numerically
equal to the instantaneous velocity. At t = 0 the weight is set in motion, from a position 2 ft
below its equilibrium position, by giving it a downward velocity of 2 ft/sec. At the end of π
seconds,

(a) Determine whether the mass is above or below the equilibrium position and if so, by
what distance.

(b) Determine the maximum mass that results in overdamped motion.

4. A force of 400 Newtons stretches a spring 2 meters. A mass of 50 kilograms is attached to
the end of the spring and is initially released from the equilibrium position with an upward
velocity of 10 m/s. Where is the spring after 10 seconds? How long will it take the spring to
come back to equilibrium?
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5. A 10kg mass is attached to a spring with spring constant of 140N/m. The mass is suspended
in a viscous medium with a damping coefficient of 90 N-sec/m. The mass is started in motion
from the equilibrium position with an initial velocity of 1m/sec in the upward direction. For-
mulate and solve an initial value problem that models the given system; graph and interpret
the results.
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