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Hooke's Law
Since we are studying oscillators in this chapter, we'd like to know what kinds of
things will create a force that always pushes back toward an equilibrium position,
rather than just pushing in a set direction. One example of such a things is a spring. Whether stretched or
compressed, it always tries to spring back to its equilibrium length.

Hooke's Law say that the amount of force a spring pushes or pulls with is equal to the distance by which it is
stretched or compressed, multiplied by the "spring constant," a measure of how strong the spring is that you
hopefully remember from our Energy unit.

Here, the negative sign means that the direction of the force is opposite the direction of the displacement,
just what we need for oscillation to occur. The "x" is the distance by which the spring is stretched or
compressed; in the lab today, you subtracted the unstretched length from the stretched length to find this.

When a mass is hanging from the bottom of a spring, it will hang down until its weight, the force of gravity
pulling down on it, is balanced by the spring force pulling up on it. Weight, in turn, can be foud by the
equation Fg = mg. So, if I have a .3 kg weight, its weight is F = (.3)(9.8) = 3 N. If it hangs from a spring
and stretches it by 10 cm (.1 m), then we can find the spring constant of the spring: 3 = k(.1) => k = 30 N /
m.

. 1 A spring has a spring constant of 50 N / m.
a) How much force will it pull with if stretched by 20 cm?

b) How far will it stretch if a weight of 10 N is hung from it?

. 2 I hang a weight of 10 N from a spring, and it stretches by .4 m. What is the spring constant of the
spring?

. 3 A block is hung from two springs, one with a spring constant of 30 N / m and one with a
spring constant of 70 N / m. The weight of the block is 200 N. How far will it stretch the
springs? (Hint: draw a force diagram)



. 4 I have several identical springs, and several identical weights. One
weight will stretch one spring by .6 m.

a) If I were to hang the weight from two springs, so that each
spring connects to the weight and is held from above, would the
springs stretch more, less, or the same amount? Explain, or draw a
force diagram demonstrating your answer.

b) If I hang the weight from one of the springs, and hang that
spring from the other spring, will each spring stretch more, less, or
the same as before? Will the total amount of stretch be more, less,
or the same? Explain, or draw a force diagram demonstrating your answer.

c) Suppose I have two springs whose coils are identical in width and thickness, but one spring is
longer than the other. Is there a difference in their spring constants? If so, which is stronger?

. 5 Challenge Problem: A block is held between two springs,
whose other ends are attached to walls 1 m apart. The spring
on the right has a spring constant of 70 N / m; the one on the
left has a spring constant of 30 N / m. The springs each have
an unstretched length of .1 m. The block has a width of .2 m.

a) At the moment, the block is centered between the walls.
Draw the forces acting on the block. What is the net force?

b) Where is the equilibrium position of the block (The position where all forces on it balance out)?


