Discussion 6b : Energy and Energy Conservation
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Goal: Discussing and understanding force, energy, energy conservation, and
work.

A) Below are a set of axes on which you will sketch a potential energy curve.
From an experiment you discover:
A particle with energy E4 oscillates between positions D and E.
A particle with energy E3 oscillates between positions C and F.
A particle with energy E2 oscillates between positions B and G.
A particle with energy E1 enters from the right, “bounces” at A and then
exits moving to the right.
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B) A 2.0 kg block, with an initial speed of 4.0 m/s,
starts out traveling up a rough 30° incline. At some
distance up the incline it comes momentarily to a stop
and then slides back down. The block has a speed of
2.0 m/s when it slides past the initial starting point.
(Assume little g is 10 m/s?).

1. How much work was done by gravity on the block?
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2. How much work was done by friction on the block?
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3. How far up the incline did the block travel’?a (/\7} »-lzd
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C) A massless spring with an equilibrium

length of 2.0 m and spring constant 200
N/m is mounted horizontally as shown in
the figure at right and is initially at its
equilibrium length. Attached to the spring
is a massless rope which rises vertically up
and around a massless, frictionless pulley
and back down (parallel to the surface) to a
mass of 25 kg. The angle of slide is 30°
above horizontal. All  surfaces are
frictionless. Initially the block is held in
place by a hand but then the hand is
removed. Gravity acts down with g = 10 m/s2.

1. Write down qualitatively what you think will happen.
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2. Just the instant after the hand is removed, what is the tension in the rope?
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3. The block now slides along the surface a distance of 0.50 m. What is the
magnitude of the tension in the rope?
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4. What is the acceleration of the block? Is it speeding up or slowing down?
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5. Using the conservation of energy principle determine how fast is the block

sliding at this point? '
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