Math 604 – Calculus BC



Name________________________________

Classwork for 3.4

A Vibrating Spring – Simple Harmonic Motion

Consider a coiled spring weighted by an object A and hanging vertically from a support as in Figure 1 (a).  We wish to consider the motion of the point P if the spring is pulled 
[image: image1.wmf] units below its equilibrium point (Figure 1 (b)) and released.  We will assumed friction to be negligible.

According to Hooke’s Law, the force F tending to restore P to its equilibrium point at 
[image: image2.wmf] satisfies 
[image: image3.wmf] where k is a constant depending on the characteristics of the spring and y is the y-coordinate of P.  But by Newton’s Second Law, 
[image: image4.wmf], where w is the weight of the object A, a is the acceleration of P, and g is the constant acceleration due to gravity (g = 32 feet per second squared).  Thus,







[image: image5.wmf]
is the differential equation of the motion.

If we let 
[image: image6.wmf], this equation takes the form


[image: image7.wmf].

Show that the above differential equation has the general solution







[image: image8.wmf]
where 
[image: image9.wmf] and 
[image: image10.wmf] are constants.
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