Application Problems

Kinematics

1. A car is moving at 30 m/s down a highway toward an overpass 20 m above the road.  A boy with a water balloon is waiting to drop his balloon so he can hit the car.  Where should the car be when he releases the balloon so that he strikes the car?
2. A bicyclist is going a constant 12 m/s up a street when a boy with his radio controlled car tries to cause a head on collision with the bike.  When the approaching bike is 20 m away, he starts the car with an acceleration of 1.2 m/ss toward the bike. Where is the collision? What is the car’s speed at that time?
3. A helicopter is ascending at 5 m/s when a passenger falls out the door.  If the helicopter was 20 m above the ground when this unfortunate accident occurred, how high was the helicopter when the passenger hit the ground?

4. Same as #3 but the helicopter is descending at 5 m/s.

5. One rock is tossed upward at 19.6 m/s from a 30 m tall bridge while at the same instant another is thrown downward at 19.6 m/s.
a. What is the time difference between splashes?

b. How do the finals speeds compare upon striking the ground?

