
Problems #6, Math 204, Dr. M. Bohner. Oct 8, 2003. Due Oct 13, 11 am.

24. A mass weighing 2 lb stretches a spring 6 inches. At time 0 the mass is released from a point 8

inches below the equilibrium position with upward velocity of 4
3

ft/sec.

(a) Determine the function x(t) which describes the subsequent free motion of the mass (ignor-

ing any damping forces). Carefully plot x.

(b) Express x(t) in the form r sin(ωt+ θ).

(c) Calculate the times when the mass is at the equilibrium position. If the mass is at the

equilibrium position, how long does it take to be there next time? How many complete vi-

brations undergoes the mass per second? Calculate the times when maximum displacement

of the mass from the equilibrium position occurs. How long is this maximum displacement?

(d) Find the period, frequency, and amplitude of the motion.

25. A mass weighing 16 lb is attached to a 5 ft long spring. At equilibrium the spring measures 8.2

ft. Suppose the weight is pushed up and released from rest at a point 2 ft above the equilibrium

position. Assume that the surrounding medium offers a resistance numerically equal to q times

the instantaneous velocity.

(a) For q = 1, work on the same questions as in the previous problem.

(b) For which q is the system underdamped, critically damped, and overdamped, respectively?

Take one particular q in each of these cases and carefully plot the corresponding solutions.

26. Suppose that a mass is attached to a spring and that an external force of the form F0 sin(γt) is

acting on the system. At time 0, the spring is released from the equilibrium position.

(a) Find the function x(t) which describes the subsequent motion of the mass.

(b) Sketch x for several characteristic cases. When does resonance occur?

27. Find three linearly independent solutions of y′′′−y′′−2y′+2y = 0 and calculate their Wronskian

at 0.

28. Exam #2 will be on Wednesday, October 15. To get ready for this exam, work through all of the

problems 15–27 and in addition through the supplementary homework problems for Chapters

3–4: 1-8, 11, 12, 17, 19, 21, 23, 27 of Section 3.1; 1-7, 10, 13, 17, 21, 23 of Section 3.2; 1-6, 8,

9, 15, 21, 22 of Section 3.3; 1, 4, 5, 7, 8, 11, 12, 16, 17, 19, 23, 25, 34, 37-39 of Section 3.4; 1,

5, 6, 9, 11, 15, 23, 25, 28, 38, 41 of Section 3.5; 1, 2, 3, 5, 6, 9, 10, 11, 15, 19, 32, 35 of Section

3.6; 1, 3, 5, 10, 13 of Section 3.7; 1, 5, 7, 9, 12 of Section 3.8; 1, 4, 5, 7, 9, 11 of Section 3.9; 3,

7, 11, 15, 17, 19a, 19b of Section 4.1; 1, 3, 5, 8, 11, 15, 18, 22, 29 of Section 4.2; 1, 2, 8, 13, 15

of Section 4.3; 1, 5, 7, 12, 14, 17, 23, 27 of Section 5.5.


