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Review of using equations to predict outcomes in free-fall
1.
An object falls freely from rest near the surface of the Earth.  Find:



a. 
its displacement at t = 3s



b. 
the time for it to reach a speed of 25 m/s



c. 
the time required for it to fall 300 m



d. 
its speed after falling 70 m

2.
A ball is dropped from rest at a height of 80 m above the ground.



a.
What is its speed just as it hits the ground?



b.
How long does it take for it to reach the ground?
Free Fall with vi ≠ 0

3.
A body is thrown downward with an initial speed of 20 m/s near the surface of the Earth.  What is the:



a.
acceleration of the object



b.
displacement after 4 s



c.
time required to reach a speed of 50 m/s



d.
time required to fall 300 m (Hint:  use n-spire)


e.
speed after falling 100 m

4.
At the end of the year a student throws his physics book off a 120 m high bridge with an initial downward speed of 10 m/s.


a.
How long does it take the “invaluable tome of knowledge” to hit the ground below?



b.
How fast is the book going at the moment of impact?

5.
Given the following situation of a marble in motion on a rail with negligible* friction:
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v = 10. m/s

h = 1.5 m


a. Sketch and label force diagrams for the marble when it is on the rail and off the rail.
b. Determine the horizontal range** of the marble as it falls to the floor. 

6.
If the table in part one were 3.0 m high (so we have doubled the height), and sphere was traveling with a velocity of 10 m/s while on the table determine each of the following....

a. Sketch and label force diagrams for the marble both when it is on the rail and off the rail.
b. Determine the horizontal range of the marble as it falls to the floor. Explain your method for solving this problem.
c. What effect did doubling the height have on range of the marble?  What other factors affect the range of the sphere?

*negligible – too small to matter (basically zero)


**(horizontal) range – how far an object will travel in the x-direction
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