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: has magnitude £ = mr’w, where w = ¢ is the planet’s angular velocity
- he rate at which the planet “sweeps out area” (as in Kepler’s second law)
= that dA/dt = £/2m. Deduce Kepler’s second law.

mentum for Several Particles

“three particles, go through in detail the argument leading from (3.20) to
1 the summations explicitly.

*‘::eroid of radius R, is spinning with angular velocity ,. As the acons go
il its radius is R. Assuming that its density remains the same and that the
w11y at rest relative to the asteroid (anyway on average), find the asteroid’s
~ow from elementary physics that the moment of inertia is %M R?.) What
i the radius doubles? ’

o+ rotating with angular velocity o about a fixed axis. (You could think of
- defined by its hinges.) Take the axis of rotation to be the z axis and use
s 0. dy» Z, to specify the positions of the particlese = 1, - - -, N that make
- velocity of the particle & is p,w in the ¢ direction. (b) Hence show that
= =r momentum £, of particle o is m,, ,otfa). (¢) Show that the z component
=-~mum can be written as L, = I where I is the moment of inertia (for the

N
1= myol (3.31)
a=1

+ nartia of a uniform disc of mass M and radius R rotating about its axis,
=+ the appropriate integral and doing the integral in polar coordinates.

-~ of inertia of a uniform solid sphere rotating about a diameter is %M R2.
2 =c=d by an integral, which is easiest in spherical polar coordinates, with
- the 7 axis. The element of volume is dV = r?dr sin 6 d6 d¢. (Spherical
- = Section 4.8. If you are not already familiar with these coordinates, you
: oroblem yet.)

+== (3.31) and replacing it by the appropriate integral, find the moment
. ouare of side 2b, rotating about an axis perpendicular to the square and

« = uniform rod one end of which is coated in tar and burning. He is holding

- .2 throws it up so that, at the moment of release, it is horizontal, its CM

Rariind L

-m==d v, and it is rotating with angular velocity w,. To catch it, he wants

= =0 his hand it will have made an integer number of complete rotations.
- 0 have made exactly n rotations when it returns to his hand?

= =olid disk of mass M and radius R, rolling without slipping down an
== horizontal. The instantaneous point of contact between the disk and

= = free-body diagram, showing all forces on the disk. (b) Find the linear
. woolving the result L = T for rotation about P. (Remember that L = Tw
"+ -oeztion about a point on the circumference is %M R?. The condition that

- 7. 2nd hence 0 = Ra.) (¢) Derive the same result by applying L=r=




