Name_________________________

Worksheet - Freefall

1.  A rock dropped from the top of a cliff picks up speed as it falls.  Pretend that a speedometer and odometer are attached to the rock to show readings of speed and distance at 1 second intervals.  Both the speed and distance are zero at t = 0 sec. (See sketch to the right)  Note that after falling for 1 second the speed is reading 10 m/s and the distance fallen is 5 meters.  Please complete the drawings for the remaining times.  Draw the position of the speedometer pointer and write the correct odometer reading for each time.  

Use:    v = gt    and       d = ½ gt²     with g = 10 m/s².
1a.  Suppose it takes 7 seconds for the rock to reach the ground, then its speed at impact is ________ m/s, the total distance fallen is _______ m, and its acceleration of fall just before impact is _______ m/s².
2.  Luke Autbeloe drops a pile of roof shingles from the top of a roof located 8.52 meters above the ground. 

Determine the time required for the shingles to reach the ground.  Show the 5 Steps.

3. A stone is dropped into a deep well and is heard to hit the water 3.41 s after being dropped. Determine the depth of the well.  Show the 5 Steps.
4. Suppose you move to another well that was only 35 meters deep.  At what velocity would the stone hit the water in this case? Show the 5 Steps. 

5.  Bronco skydives and parachutes from a stationary helicopter.  Various stages of fall are shown in positions a through f.   Bronco’s weight (W) is a constant 1000N.  Air resistance (R) varies with Bronco’s speed and his cross-sectional area.  For each position, determine the net force acting on Bronco and write your answer in the space provided at the right.  

For the following questions please circle the correct answers.
5a.  In which position(s) does Bronco experience  a downward acceleration?
             a       b       c       d       e       f  

5b.  In which position(s) does Bronco experience an upward acceleration?

            a       b       c       d       e       f  

5c.  When Bronco experiences an upward acceleration, his velocity is 
 
still downward                 upward also

5d.  In which position(s) is Bronco’s velocity constant?


a       b       c       d       e       f  

5e.  If Bronco were heavier, his terminal velocity would be 


greater                less                   the same
