Physics 303 Fall 2022 Exam 4 NAME: 5& )u‘hawj
SHOW ALL WORK

1) Find the magnitude of the incremental path, ds, of a particle moving on the
surface of a sphere in terms of just one of the three spherical coordinate
displacements (dr, d6, dg) and whatever other coordinate functions are needed.
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2) Find and describe the shortest path for two points on the surface of a cylinder
L using cylindrical polar coordinates (p,®,z). Show all steps and sketch the result.
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3) Consider a bead of mass m sliding without friction on a wire that is bent into the
shape of a parabola and is being spun about its vertical axis as shown below.
The equation of the parabola is z=kp® Find the equation of motion of the bead
and determine points of equilibrium if any, and discuss stability.
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4) A string is wound around a frictionless pulley of radius R and moment of inertia I,
and then a mass is hung from the string and released. Using the method of
Lagrange multipliers, find the tension in the string and discuss limiting cases.
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