E DIMENS, « 165

PROBLEMS

41 Find the force for each of the following potential energy functions:
(a) V=cyz+C
by V=axt+By*+yz2+C

(€) V=ce axTBy~rs

It

6.2 represer=g

(d) v = ¢r”in spherical coordinates

z " By finding the curl, determine which of the following forces are conservative:
O -motion s . -

sression for e

Find the value of the constant ¢ such that each of the following forces is conservative:
(a) F=ixy ~joxs + k2’

(b) F =itz + cjuxz/y? + ku/yi

A particle of mass n moving in three dimensions under the potential energy function
on can then e Viv, y 2 = ax + By* + y=7 has speed v, when it passes through the origin.

(a) What will its speed be if and when it passes through the point {1, 1, 1)?

(b) Ifthe point (1.1, 1} is a turning point in the motion (v = 0), what is ¢, ?

(¢) What are the component differential equations of motion of the particle?

(Note: It is not necessary to solve the differential equations of motion in this problem.)

s, the partic e N X )
Consider the two force functions

it

> of oscillatic-

(a) F=ixv~jy
(b) F=iy —jx

e. The periods
sscillator undes 4

Verify that ta! is conservative and that (b) is nonconservative bv showing that the inte-
oral [F.dris independent of the path of integration for 1a}, but not for (b}, by taking
two paths in which the starting point is the origin (0, 0J. and the endpoint is (1, 11. For
one path take the line x = . For the other path take the x-axis out to the point 1. 01

e above fact
discovered th-
e by providinz

al path and th . )
5 and then the line x = 1 up to the point 11,1

4.6 % Show that the variation of gravity with height can be accounted for approximateh by
the following potential energy function:

Vo= mg;(l - i)
r,

m never fon:

‘ in which r, is the radius of the Earth. Find the force given by the above potential func-

" | 4 tion. From this find the component differential equations of motion of a projectile un-

' der such a force, If the vertical component of the initial velocity is v, how high does
the projectile go? tCompare with Example 2.3.2.)

4.7  Particles of mud are thrown from the rim of a rolling wheel. If the forward speed of

the wheel is v . and the radius of the wheel is b, show that the greatest height above
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