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Free Fall & The Acceleration of Gravity


1. A pack of instruments is dropped from a weather balloon and hits the ground with a speed of 73.5 m/s.

a) How high is the balloon when the instrument package is released?

b) How much time do the instruments fall?

2. A baseball player hits a pop fly to a height of 52.3 m.  After the bat strikes the ball, how much time will there be for a fielder to get into position to make the catch?

3. A ball is thrown straight up with a velocity of 15.0 m/s.

a) How fast will it be going after 1.20 s?

b) How far above the ground will it be at that time?

c) How high will the ball go?

d) What is the ball’s acceleration at the top of its path?

4. A stone is dropped from a balloon which is ascending at the rate of 6.55 m/s when the balloon is 400.0 meters above the ground.  What time is required for the stone to reach the ground?

5. A bungee jumper jumps from a bridge with a 75.0 m long bungee cord attached.  He will free fall until the cord reaches its full length.  How fast will he be going at the time the cord begins to stretch?  The cord slows the jumper at the rate of 8.50 m/s2 as it stretches out.  What is the minimum height that the bridge must be to successfully complete the jump?

Part II

6. Jason hits a volleyball so that it moves with an initial velocity of 6.0 m/s straight upward.  If the volleyball starts from 2.0 m above the floor, how long will it be in the air before it strikes the floor?  Assume that Jason is the last player to touch the ball before it hits the floor.

7. A robot probe drops a camera off the rim of a 24 km deep crater on Mars, where the free-fall acceleration is 3.7 m/s2.  Find the time required for the camera to reach the crater floor and the velocity with which it hits.

8. Maria throws an apple vertically upward form a height of 1.3 m with an initial velocity of 2.4 m/s.  A)  Will the apple reach Maria’s friend in a tree house 5.3 m above the ground?  B)  If the apple is not caught, how long will it be in the air before it hits the ground?

9. A juggler throws a bowling pin into the air with an initial velocity, vi.  Another juggler drops a pin at the same instant.  Compare the acceleration of the two pins while they are in the air.

10. A rocket moves upward, starting from rest with an acceleration of +29.4 m/s2 for 4.00 s.  It runs out of fuel at the end of the 4.00 s but does not stop.  How high does it rise above the ground?

11. Two students are on a balcony 19.6 m above the street.  One student throws a ball vertically downward at 14.7 m/s.  At the same instant, the other student throws a ball vertically upward at the same speed.  Both balls are released at the exact same height above the ground.  The second ball just misses the balcony on the way down.  A)  What is the difference in the time the balls spend in the air?  B)  What is the velocity of each ball as it strkes the ground?  C)  How far apart are the balls 0.800 s after they are thrown?

