Acceleration notes:
So far, we’ve mostly talked about constant velocities, and seen graphs for constant velocities.  After all, that’s pretty easy to understand, given the fact that most of the time, when we’re moving, we don’t change speed much.

However, how do we measure changes in velocity?

Acceleration:  The rate at which the velocity of an object is changing.

· The term “acceleration” is typically used when the velocity increases.

· The term “deceleration” is typically used when the velocity decreases – another way of saying this is that “deceleration” is when negative acceleration is occurring.

· In both cases, “acceleration” is the process that’s actually occurring.
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Where ΔV is the change in velocity and t is the time it takes for the velocity to change.

Units for acceleration:

· Speed and velocity are easily measured in distance/time units, such as miles/hr, m/s, etc.  

· Units of acceleration are more complicated, and have to take other stuff into account.  Let’s take a look.

· Sample problem:  What is the acceleration if we speed up from 10 km/h to 30 km/h in 10 seconds?
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· Do some more sample acceleration problems.

Free fall:
· When an object is dropped in a place with gravity (i.e. not deepspace), gravity causes the object to fall downward.  
· When this occurs, the object is said to be in “free fall”.

· For problems like this, we’ll imagine that gravity is the only force that’s acting on the object – wind resistance and other stuff will be ignored.
· How fast is an object moving in free fall?

· Let’s consider the following data table:
	Elapsed time (sec)
	Instantaneous speed (m/sec)

	0
	0

	1
	10

	2
	20

	3
	30

	t
	10t


· The increase in speed per second is the acceleration, which in this case is 10 m/s/s.

· The instantaneous speed of an object that is accelerating is equal to the acceleration multiplied by the amount of time the object is falling.  In equation form:

v = at

 

(If the acceleration is due to the force of gravity, it’s called



“g”)
· Do some practice problems.

· How far is an object moving in free fall?

· How fast and how far an object move are two very different things.

· Let’s take a look at a data table:

	Elapsed time (sec)
	Distance fallen (m)

	0
	0

	1
	5

	2
	20

	3
	45

	4
	80

	5
	125

	t
	1/2gt2


· Generally, the equation for how far something falls is shown by the equation:
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· Do some practice problems where you solve for d or g.
Air resistance and falling objects:

· If you drop a feather and a coin, you’ll find that the coin reaches the floor way before the feather.

· The reason for this is not that the two objects have different gravitational forces pulling on them – it’s because there’s air resistance that keeps the feather up longer.

· If all of the air were to be removed from the room, the feather and the coin will fall side by side at the acceleration g.

Summary:

· How fast = velocity.

· How far = distance.

· How quickly how fast changes = acceleration
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