
Department of Physics and Astronomy, University of New Mexico

Classical Mechanics Preliminary Examination

Spring 2019

Instructions:

• This exam consists of 10 problems with 10 points each.

• Read all 10 problems before you begin to solve any problem, and solve the problems
that seem easiest to you first. Spend your time wisely. If you are stuck in one
problem, move on to the next one, and come back to it if you have time after you
have solved all other problems.

• Show necessary intermediate steps. Partial credit will be given if merited.

• No textbook, personal notes, or external help may be used other than what is pro-
vided by the proctor.

• This exam takes 3 hours.

Useful Constants, Formulas, and Relations:

• Mass of the Sun: MS ≈ 6 × 1030 kg, Radius of the Sun-Earth orbit: R ≈ 1.5 × 108

km

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

• Moment of inertial of a uniform rod of mass M and length l about its center of mass:
I = 1
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• 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:
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