QO03: Free Fall with Linear Drag, Phys3355,Fall 2005, with solution 1

1 potential

A particle is constrained to move in one dimension, z, is acted on by a force which is derived for the potential energy
U(z) = ax + 222, where the constants a and b are positive.

1.1 force

What is the force, f(z), from this potential as a function of x?

* | 1.1 solution | *

For force and potential in 1-D, z,

flx) = —d[(]lg(f> = _(?_x (CL.’IJ + gTQ) = —a—bz. (1.1)

So

‘ flx)=—a—bx ‘ (1.2)

1.2 equilibrium z position

Find the equilibrium position, x¢, the x position where the force is zero.

* | 1.2 solution | *
f(zg) =0 = 0=—a—bxg = T = —% (1.3)
So
a

1.3 stability

Is this equilibrium position, xg, stable or unstable? Show why.

* | 1.3 solution *

2U(x
%:—%ﬂx):d—(a—kbm):b (1.5)
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b which is greater than zero therefore zq is a stable equilibrium position.




