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PH 314  Laundry List for 'Senior' Exam to be given Thursday May  19, 2005.        Draft May 13, 2005

Central force motion:

Be able to show that dA/dt = angular momentum/(2().

Some formulas for elliptical motion. 

(/r = 1 + ( cos (

l = (r2 ((
( = l2/((k)
a = (/(1-(2)
b = (/((1-(2)

E = -k/(2a)

Be able to show rmax = (/(1-()  rmin = (/(1+() .  

Given the apogee velocity and distance from the Earth, find the perigee distance and speed at perigee.

Be able to work out Kepler's law about the period and semi-major axis.

For a system of masses and springs, be able to work out the frequencies of the two 'normal modes' of oscillation.

For a vector V, know that its time derivatives in  fixed (inertial) system and in a coordinate system which rotates with angular velocity ( are given by



dV/dt|fixed  = dV/dt|rotating + ( x V


(Eq. 10.12)

Be able to use this relation to derive Eq. 10.17 in the text. This is based on Fig. 10-1 where r' = r + R. 

Know that the 'coriolis acceleration' ( a fictitious acceleration in a rotating coordinate system ) is given by -2 ( x v .

Be able to use the coriolis acceleration to find the deflection (to first order in ( of an object


dropped from a height ( example in the text)


fired straight up in the air and falls back to Earth


fired at an angle to the horizontal in a specified direction, at a specified initial velocity

Be able to show, starting from  l = r x p, that for a rigid rotating body


Lx = (i mi { (yi2 + zi2) (x + (y (-xiyi)  + (z (-xizi) }


and therefore be able to write out expressions for Ixx, Ixy and Ixz in the inertia tensor. 

Be able to write down all three Euler's equations for rigid body motion. The first of these is:


(x = dLx/dt|rotating + ( ( x L )x =  Ix d(x/dt|rotating + (y (z (Iz - Iy),


where Ix = Ixx. etc. are the 'principal' moments of inertia of the body.

From the Euler equations of torque-free motion, be able to show if a rigid body is launched with a large (x, and small (y and (z, that the motion about this axis will be stable if Ix is either the largest or the smallest of three distinct principal moments of the body.

Be able to calculate the principal moments of an ellipsoid of mass M and  x2/a2 + y2/b2 + z2/c2 = 1. (Not just write down the answers.)

Be able to work out the expression for the torque magnitude on a flat body forced to rotate at angular velocity ( in a direction not coinciding with one of its principal axes. See example 11.10 p. 447

Be able to write down the hamiltonian, 


H = H(p,q) = (i piqi( - L , 

from the lagrangian L of a system.

Be prepared to write down the lagrangian of a spherical pendulum in terms of spherical polar coordinates theta and phi, and from this work out the hamiltonian. From the Hamiltonian, determine the constant or constants of the motion, in addition to the energy. ( H must be a function of the p's and q's, not q's and qdots).

Be able to calculate the components of the inertia tensor for a given set of masses and positions rigidly attached to one another (masses which make up a rigid body).

