
Department of Physics and Astronomy, University of New Mexico

Classical Mechanics Preliminary Examination

Fall 2018

Instructions:

• You should attempt all 10 problems (10 points each).

• Partial credit will be given if merited.

• NO cheat sheets are allowed.

• Total time: 3 hours.

Useful Constants, Formulas, and Relations:

• Mass of the Earth: ME = 6× 1024kg, Radius of the Earth: RE = 6.4× 103km

• Gravitational constant: G = 6.7× 10−11 m3 kg−1 s−2

• Moment of inertial of a uniform solid sphere of mass M and radius R: I = 2
5
MR2

• Moment of inertia of a uniform rectangular plate of mass M , length l, and width w
situated in the xy plane about its principal axes:
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• Euler’s equation for a rotating rigid body:

d~L

dt
=

∂~L

∂t
+ ~ω × ~L

• The relation between the energy E and momentum p of an object with mass m
(p ≡ |~p|):

E2 = (pc)2 + (mc2)2
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