Physics 3344
Homework 5 19 Feb 2008
Due Tues, Feb 26

1. Read Marion through Ch 3.6 (Sinusoidal Driving Forces)

True/False: I read this material.

2. Marion Ch 2, Problems 26, 43, 47

3. Devise a simple iterative algorithm to compute the cube root of 10 using only +,
—, /, and x. Pick a reasonable initial guess, and iterate at least 8 times. How
does it compare to the exact answer?

4. In each case below, the objects included in the system are indicated by capital
letters. For each, check if momentum or total energy are conserved. You may
check one, both, or neither. For energy, consider both kinetic and potential if
appropriate; that is, if you can define U for a force, include that U with your
system. For example, in question (a), include the potential for gravity, but not the
earth itself.

P E=T+U

(a) a BALL falling freely due to gravity
(neglect wind resistance)

(b) a BALL falling freely due to gravity toward the EARTH
(neglect wind resistance)

(c) a ROCK on a rope being swung in a circle at
constant speed (neglect wind resistance)

(d) a ROLLER COASTER CAR on a frictionless track

(e) a MASS attached by a SPRING to a wall moving
on a frictionless surface




(f) a MASS attached by a SPRING to a wall moving
on a surface with friction

(2) TWO MASSES attached by a SPRING moving
freely on a frictionless table

(h) TWO PLANETS which orbit each other

(i) TWO PLANETS which collide

() a PENDULUM acted on by gravity

(k) A CANNONBALL which explodes during its trajectory

. Use the curl (in cartesian coordinates) to show that it is possible to define a
potential U(r) associated with a radial force of the form F = ce,/r? = cr/r?,
where ¢ is a constant. (You won’t need to give U explicitly, but you may if you’d
like.)

. Test Stokes’ theorem for the function V = (z129)e1 + (2z223)es + (3x321)es, using
a contour which begins at (0,0,0), runs along the z, axis to the point (0,2,0),
then in a straight line to (0,0, 2), and back along the z3 axis to the origin. For the
surface integral, use the triangle in the x5 — x5 plane that this contour encloses.



