Problem 2: Conservation of Mechanical Energy and Newton’s Second Law
A small object of mass m = 0.2 kg is placed at the top of a large sphere of radius R = 0.5 m resting
on the ground. The object is given a negligibly small velocity so that it starts to slide down the sphere.
Assume the surface of the sphere is frictionless and the sphere is fixed to the surface of a table. In this
problem, you will try to find where the object hits the ground.

a) Briefly describe how you intend to model the motion. Here are some questions which should
help guide your thinking. Is there any special condition(s) that describe when the object leaves
the sphere? Does the normal force do any work on the object? Does the principle of
Conservation of Energy replace Newton’s Second Law in the radial direction or are they
independent?
b) At what angle will the mass leave the sphere?
c) What is the velocity of the mass when it just leaves the sphere?
d) How far from the bottom of the sphere will the mass hit the ground?

Problem 3: Conservation of Energy and Newton’s Second Law: Tetherball
A ball of negligible radius and mass m = 0.1kg
hangs from a string of length l = 0.5 m . It is hit
in such a way that it then travels in a vertical
circle (with negligible loss of energy). The initial
speed of the ball after being struck is
v0 = 7.0 m s .

a) Find the speed of the ball at the top of the circle.
b) Find the tension in the string when the ball is at the top of the circle.
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