A child throws a marble into the air with an initial speed vi. Another child drops a ball at the same instant. Compare the accelerations of the two objects while they are in flight.
SOLUTION
They are all accelerating at about 9.8 m/s^2 towards the earth. For the record, any object subject to gravity assuming no air resistance always accelerates at 9.8 m/s^2 (or negative 9.8, if you are assuming that up is positive). That's right Galieo famously demonstrated this by letting a grape and an orange drop at the same time, disproving Aristotle.

But wait, one might say, how can they be accelerating at a constant magnitude if they hit the ground at different times? That is because acceleration is the rate at which speed changes, sort of the rate of a rate. Just like speed measures how distance changes, acceleration measures how speed changes.

The ball dropped on the ground had no initial speed, consequently it immediately began to drop faster and faster towards the ground (9.8 m/s^2 to be exact). The marble, however, was thrown into the air with an initial speed, hence gravity had to overtake it (marble slows down in the air), cancel it out (marble hangs in midair), and being dragging to the ground (marble falls down).
