
Classwork 2 – freefall kinematics 

 

1. A stone is dropped from a cliff and falls for five seconds before it lands.  For the flight: 

- Draw a motion map 

- Calculate the kinematics values 

- Make graphs of position, velocity, and acceleration vs. time with their functions 

- Make a graph of velocity vs. position 

 

2. From an apartment window 9.6m above the ground, a water balloon is thrown downward with 

a speed of 8m/s and lands on the ground. 

- Draw a motion map 

- Calculate the kinematics values 

- Make graphs of position, velocity, and acceleration vs. time with their functions 

- Make a graph of velocity vs. position 

 

3. What if the water balloon is thrown upwards at 8m/s from the same 9.6m-high window? 

- Draw a motion map 

- Calculate the kinematics values 

- Make graphs of position, velocity, and acceleration vs. time with their functions 

- Make a graph of velocity vs. position 

 

4. A stomp rocket is launched straight upwards from the ground at a velocity of 30m/s.  It rises, 

descends, and lands. 

- Draw a motion map 

- Calculate the kinematics values 

- Make graphs of position, velocity, and acceleration vs. time with their functions 

- Make a graph of velocity vs. position 

- Make the same four graphs if g = 5m/s2 

 

5. A toy rocket accelerates upwards from the ground at 20m/s2 for five seconds and then, 

instantly, the fuel runs out.  Eventually, the rocket lands where it began. 

- Draw a motion map for the entire motion 

- Calculate the kinematics values for each stage of motion 

- Make graphs of position, velocity, and acceleration vs. time with their functions 

 

 

 

 

 

 

 

 

 

 

 

 



6. A ball is dropped from a height of h.  When it strikes the floor, it has a nearly instantaneous 

and perfectly elastic collision so that it rises back to a height of h. 

- Draw a motion map 

- Calculate the kinematics values 

- Make graphs of position and velocity vs. time with their functions 

 

7. A ball is thrown upwards at the ceiling.  When it strikes the ceiling, it has a nearly 

instantaneous and perfectly elastic collision so that it rebounds with the speed it had when it 

collided.  The ball returns back to the height from which it was thrown. 

- Draw a motion map 

- Make graphs of position and velocity vs. time 

 

8. Slim and Jim stand on opposite sides of the ladder, at the same height of 5m.  Slim releases his 

water balloon and then, one second later, Jim releases his. 

- On common axes, make graphs of position and velocity vs. time with their functions 

- What happens to difference is speeds as time passes? 

- What happens to the distance between the water balloons as time passes? 

 

9. For a height of 3.2m, a red superball is dropped.  At the instant it strikes the floor (and has a 

perfectly elastic collision), a blue superball is dropped.  They then approach each other and 

collide. 

- On common axes, make graphs of position and velocity vs. time with their functions 

- When, after the bounce, do they collide? 

- At what height do they collide? 

- What are their speeds when they collide? 

 

 


