MA205 - Integral Calculus
Lesson 51: Spring Mass I

Problem Solving Problems

1. A mass weighing 24 pounds, attached to the end of a spring, stretches it 4 inches. Initially
the mass is released from rest from a point 3 inches above the equilibrium position.

(a) Develop an initial value problem that models the motion of the mass.

(b) Determine the function that describes the position of the mass as a function of time.

(¢) When does the mass pass through the equilibrium position for the second time?

(d) Identify and describe the type of motion this system represents.



2. An 8 pound weight stretches a spring 4 feet. The spring-mass system resides in a medium
offering a resistance to motion equivalent to 1.5 times the instantaneous velocity. The weight
is released 2 feet above the equilibrium position with a downward velocity of 3 feet per second.

(a) Develop an initial value problem that models the motion of the mass.

(b) Determine the function that describes the position of the mass as a function of time.

(¢) When does the weight achieve the largest displacement from the equilibrium position?

(d) Identify and describe the type of motion this system represents.



3. A 4 foot spring measures 8 feet long after a mass weighing 8 pounds is attached to it. The
medium through which the mass moves offers a damping force numerically equal to v/2 times
the instantaneous velocity. The mass is initially released from the equilibrium position with
a downward velocity of 5 ft/sec.

(a) Develop an initial value problem that models the motion of the mass.

(b) Determine the function that describes the position of the mass as a function of time.

(¢) When does the weight achieve the largest displacement from the equilibrium position?
What is that distance?

(d) Identify and describe the type of motion this system represents.



4. A mass weighing 16 pounds stretches a spring 8/3 feet. The mass is initially released from
rest from a point 2 feet below the equilibrium position, and the subsequent motion takes place
in a medium that offers a damping force numerically equal to half the instantaneous velocity.

(a) Develop an initial value problem that models the motion of the mass.

(b) Determine the function that describes the position of the mass as a function of time.

(¢) When does the mass pass through the equilibrium position for the second time with an
upwards velocity? (In otherwords, what is the period of this motion?)

(d) Identify and describe the type of motion this system represents.



