a.) Use energy balance to find the velocity at B:

L
mgh = >MVh

1
gh=§V§

1
v, = (2gh)z  (10pts)

b.) There are (at least) two analogous ways to find t. The direction of motion is
parallel to the length L, such that only a component of the acceleration g acts in the
direction of motion. You can confirm this by drawing a free body diagram with the x-
axis aligned along L, and the y-axis aligned in the direction of the normal force, N,
revealing that the net acceleration comes from the component of gravity in the +L

direction.

Solution 1:

t=—= (5pts)



c.) First, find the velocity at c. Because the tube is oriented vertically, there is

additional gravitational potential energy that we must consider:

L ngh + 2 = :
ng zmgp—zmvc

1
ve = (gh + gp)?

Ve
a, =—
p
ar=4g

1
— 2 2\5
amagnitude - (an + at)z

1
h 2 H
Amagnitude = ((9 5 + g) + 92>
_1( %
Qdirection — tan 1 (a_n)
_ g _ 1
Agirection = tan ! h = tan™* A
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