PH1a: 1 dimensional elastic collisions

In many occasions, we have a collision between two objects where the masses of the
objects are the same at the end than at the beginning and everything happens on a
line (1-dimensional). If the collision is elastic, one uses conservation of linear
momentum and kinetic energy to derive the final speeds. It always takes some
algebra to get the final solution. After some algebra, one can prove that the final
speeds for this common situation are given by the following formula (at least, it may
help you check that your work was correct)

Here v;5 v, are the final speeds of the two masses, m; and m,, respectively, and v,
V,o are the initial speeds.
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Collision and energy

PROBLEM 1

Two masses (M, m) slide without friction (under the influence of a uniform
gravitational field g) down the sides of a hemisperical bowl. They each start
with zero velocity at the lip of the bowl, which is a height h above the bottom.

m M

Y

1 point) (a) What is the total kinetic energy when the masses first touch
assume the size of the masses is much less than h)?7

(2 points) (b}] How high will the masses move if the collision is completely
inelastic (i.e. they stick together)? Can it be greater than h?

(2 points) (c) Assuming that the collision between the masses is elastic,
what is the maximum height that mass m will acheive? Can it be greater than h?
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