Physics 200






Name: _______________________
Notes: Acceleration 
______________________  tells you how much something’s position changes during one second.

______________________  tells you how much something’s velocity changes during one second.

Is acceleration a vector or scalar quantity?
Acceleration can happen in two fundamentally different ways:


1)


2)

Negative acceleration is also called _____________________________

Common metric units for acceleration are:   

The Analogous Relationship between Velocity and Acceleration:

If Pam has a velocity of +6m/s, that means she travels 6m for every second that ticks by.  Another way to say this is that, for each passing second, Pam adds 6m to her position.
Analogously, if Pam’s acceleration is +6m/s/s, this means…
Velocity adds __________ each second.  

Acceleration adds ________________________ each second.
Velocity is the slope of a _________ vs __________ graph.
Velocity is the slope of a _________ vs __________ graph.

The acceleration formula:

Velocity describes a change in position over a time interval.  Acceleration describes a change in velocity over a time interval.
aaverage =
Acceleration Formula Practice Problems:

1.
Suppose your velocity is 2m/s.  One second later, your velocity is 6m/s.  What is your average acceleration over this time period?  

2.
When your watch reads 8:01:32 AM, your velocity is 6m/s.  At 8:01:40 AM (on the same day), your velocity is 2m/s.  What is your average acceleration over this time period?

Motion Graphs:

Each row of graphs below comprises a position vs. time graph, a velocity vs. time graph, and an acceleration vs. time graph.  Every graph in a row conveys the same motion.  For each row, use the one completed graph to fill in the incomplete graphs with reasonable curves.  Some rows will have a wider variety of possible answers.  Assume that all acceleration is constant.  
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Deriving a formula for constant acceleration of an object starting from rest:
Suppose the car below moves with constant acceleration after starting from rest at the starting line.   The car travels from the starting line to the finish line in a time of 8s.  The distance from the starting line to the finish line is 32m.
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If we had solved the problem above using symbols, rather than numbers, our answer would have been..
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This can be rearranged to give…

The box on the right contains a more complete set of kinematics formulas for zero or constant acceleration.

Practice With Motion Equations: 
Hints:  Decide which quantity you are looking for (e.g. change in position, time, velocity, or acceleration).  List your givens.  Find a formula for which your givens provide all but one variable.   Write out the formula. Rearrange if you want.  Substitute and solve.
Example 1.
 What is the displacement of a car that starts from rest and accelerates at 6m/s2 for 7 seconds?
Example 2.
 A nut is falling at a rate of -5m/s2.  If gravity accelerates the nut at a rate of 9.8m/s2, what will be the velocity of the nut after 6 more seconds?

1.
A grouse takes off from the 8 yard line of a football field and travels to the 40 yard line over a time of 8 seconds.  What is its average velocity?

2.
How long will it take you to drive 200 miles if you have a velocity of 60mph?
3.
You drop a rock off of a very high bridge.  The rock accelerates at a rate of -9.8m/s2.  You see a splash 8 seconds after you release the rock.  What is the rock’s velocity when it hits the water?

4.
A ball falls for 10 seconds with an acceleration of -9.8m/s2.  What is the ball’s displacement during this time?

5.
A runner’s velocity at 12:34:33 PM is 4m/s.  At time 12:34:38 PM, the runner’s velocity is 2m/s.  What is the runner’s average acceleration over this time period?
8.
A child traveling at a rate of -15m/s along a zip line.  After decelerating at a constant rate for 5 seconds, the child comes to a stop. 

a.  What is the child’s average acceleration?


b.  What distance does the child travel during this deceleration period?

9.
A driver sees a turtle in the road and hits the brakes.  It takes him 3 seconds to stop, and the car slides a distance of 20 meters.  What was his car’s rate of deceleration?  
10.
How fast was the driver (from the previous question) going before he hit the brakes?

