Physics 100






Name: _______________________
Working with Motion Formulas

The acceleration formula:

Remember that velocity tells you how much something’s position changes every second, and the formula is…   v = change in distance / change in time

Acceleration tells you how much something’s velocity changes every second, so the formula is….

Acceleration Formula Practice Problems:

1.
Suppose your velocity is 2m/s.  One second later, your velocity is 6m/s.  What is your acceleration?  You don’t need to use the acceleration formula in this case, but do it anyway.  
2.
A car has a velocity of 30m/s.  After accelerating over a time period of 4 seconds, the car’s velocity is 50m/s.  Find the car’s acceleration.

3.
Your velocity changes from 6m/s to 2m/s over a time period of 8 seconds.  What is your acceleration?
Deriving Formulas 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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Formulas for an object with constant acceleration a being displaced by Δx over time Δt:
a = 




Δx =




Δt =
Projectile launched directly upward:

Suppose an object is thrown upward with some initial velocity.  It remains in the air for 6 seconds (and experiences no air resistance).  How fast was it when it was first thrown?  How high did it go?
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Formulas: The basic formulas that we have focused on are bold.  Non-bold formulas are algebraic rearrangements of the basic bold formulas.
Formulas for motion at a constant velocity:
v = d/t

d = vt

t = d/v

Formulas Involving Constant Acceleration:

a = ∆v/∆t
v = at

t =v/a


a = 2d/t2
d = 
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** In the case of free-fall, a = g = 10m/s2
Motion Problems: Assume that all of these situations occur in a frictionless environment (no air resistance). 
Hints:  Decide which parameter you are looking for (e.g. distance, time, velocity, or acceleration).  Look at the formulas for that parameter and find one that uses the information that you are given in the problem.   It will also help to decide if acceleration is involved.
Example 1.
An acorn falls from the top of an oak tree.  It takes 2 seconds to reach the ground.  How tall is the oak tree?


t = 
_______





d = 
_______ 


a = 
_______

Example 2.
How long does it take a plane to fly 3,000m at a velocity of 200m/s?


t = 
_______





d = 
_______ 


a = 
_______

1.
A grouse takes off and flies 60m over a time of 8 seconds.  What is its average velocity?


d = 
_______





t = 
_______ 


v = 
_______

2.
How long will it take you to drive 200 miles if you have a velocity of 60mph?

d = 
_______





v = 
_______ 


t = 
_______

3.
You drop a rock off of a very high bridge.  You see a splash 8 seconds after you release the rock.  What is the rock’s velocity when it hits the water?


t = 
_______





a = 
_______ 


v = 
_______

4.
Someone throws a ball directly upward.  The ball stays in the air for a total of 10 seconds.  How high does it go?


t = 
_______





a = 
_______ 


d = 
_______

5.
How long does it take a cannon ball to fall 700m?

d = 
_______





a = 
_______ 


t = 
_______

6.
A car is traveling at a velocity of 22m/s.  Over a period of 4 seconds, the car speeds up to 30m/s.  What is the car’s average acceleration during that time period?

∆t = 
_______





∆v = 
_______ 


a = 
_______

7.
If someone throws a ball directly upward with a velocity of 35m/s,  how long will the ball stay in the air?

v = 
_______





a = 
_______ 


t = 
_______

8.
A child is riding a zip line.  The child starts from rest and travels a distance of 40m, accelerating the whole way.  The trip takes the child 8 seconds.


t = 
_______





d = 
_______ 


a = 
_______

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?  

t = 
_______





d = 
_______ 


a = 
_______

10.
**How fast was the driver (from the previous question) going before he hit the brakes?


v = 
_______





a = 
_______ 


t = 
_______
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