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Finish VPython simulation of a spacecraft flyby



Ponderable:

Jack and Jill are maneuvering a 3000 kg boat near a dock.
Initially the boat’s position is <2, 0, 3> m and its speed is

1.3 m/s. As the boat moves to position <4, 0, 2> m, Jack exerts a
force <-400, 0, 200> N and Jill exerts a force <150, 0, 300> N.
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Ponderable:

An electron traveling at a speed 0.99¢ encounters a region where
there 1s a constant electric force directed opposite to its
momentum. After traveling 3 m in this region, the electron’s
speed was observed to decrease to 0.93¢. What was the
magnitude of the electric force acting on the electron?
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System: the electron

Surroundings: the region with the field

3
Initial state: electron at initial position, with initial speed =
Final state: after electron moved 3 m in the region —
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A new unit of energy
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Comparison of energy and momentum definitions

Odd tables: Write definition of energy and a graph showing {— o3
total energy vs. speed. E“”%MC

Even tables: Write definition of momentum and a graph showing
magnitude of momentum vs. speed.
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Comparison of energy and momentum definitions

E=ymc? = —— b=ymy=—

almost linear, slope m
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Comparison of Energy and Momentum Principles
Odd tables: Write down Momentum Principle

Even tables: Write down Energy Principle



Comparison of Energy and Momentum Principles
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Connecting energy and momentum
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Energy Principle for a system
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Changing mass
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