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Mini-Objective 4(A):  Calculate speed, momentum, acceleration, work, and power in systems such as in the human body, moving toys, and machines.
THE BARE MINIMUM

Motion
· speed:  distance an object travels per unit of time
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instantaneous speed = speed at any given point in time

· velocity: speed plus a direction




ex: 12 m/s is a speed



                 12 m/s north is a velocity


· acceleration: a change in velocity per unit time



+ acceleration: speeding up



- acceleration: slowing down
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Note: you can have an acceleration with no change 
of speed. (just changing direction)

Momentum
· momentum: a measure of how much force is necessary to stop an object from moving.
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p = momentum



m = mass



v = velocity

· Note: both mass and velocity are components of momentum. Even a small object can have high momentum  if it is moving very fast (i.e. a bullet). Even a very slow object can have high momentum if its very big (i.e. a drifting continent).

· Law of Conservation of Momentum: total momentum of a system before a collision must equal the total momentum of a system after a collision
Work, Power, and Energy
· energy: ability to do work

· work: applying a force to an object while moving it
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W = Work



F = Force applied



d = distance the object was moved

· Power: how much work is done per unit of time
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Machines

· machines are used to make work easier

· machines do this by increasing the applied force, increasing the distance, or changing the direction of the force
· energy in = energy out!! Machines do not change the total amount of energy. (They follow Law of Conservation of Energy.)

· simple machine: lever, pulley, wheel and axle, inclined plane, screw, and wedge
· compound machine: more than 1 simple machine
OBJ 5: Motion, Forces, and Energy
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