FREE-FALL HEAD PROBLEMS

Walt Pawlowski
1.
A rock is dropped from a bridge over a river.

(a)
Set up your coordinate system


(b)
What is the velocity of the rock 3 seconds after it is dropped?


(c)
Locate the rock at 3 seconds of free fall.


(d)
The rock hits the river 4 seconds after it was dropped.  How high is the bridge 



above the water?

2.
Chief Kumquat stands on the edge of a cliff and shoots an arrow vertically at a velocity of 60 m/s into the slightly breezy sky.  The arrow lands 15 seconds later.


(a)
Set up your coordinate system


(b) 
Where is the arrow relative to its original location at the edge 



of the cliff?


(c) 
What was the impact velocity of the arrow?


(d) 
Locate the arrow 10 seconds into its flight.

3.
A window washer slips off the scaffolding on the Daily Planet  building at a height of 180 meters.  Approximately how much time does SupermanTM have to save the clumsy fool?    Hint:  set up a chart showing time, final velocity, average velocity, and displacement.  Solve for each variable at 1-second intervals.

