PHYSICS PROBLEMS
Motion and Gravity


1.
A car accelerates uniformly from 20 km/h to 80 km/h in 6 sec. What is the acceleration in that interval, and how far does the car travel in those 6 seconds?

2.
A car traveling at 75 km/h can come to rest on a dry pavement in 3.0 sec. a) What is the average acceleration in m/s2? b) How far did the car travel during those 3 seconds?

3.
With what initial speed must a ball be thrown upward to reach a height of 24 m? How long will this ball stay in the air?

4. 
A car and a motorcycle start from rest at the same moment, with the motorcycle 16.0 m behind the car. The car accelerates at 3.6 m/s2, the motorcycle at 4.8 m/s2. How much time will have elapsed when the motorcycle passes the car? How far will each vehicle have traveled by then?

5. 
A stone is dropped from the roof of a building. It strikes the ground with a speed of 24.5 m/s. How much time elapsed between release of the stone and its impact with the ground, and how tall is the building?

6. 
A stone is thrown vertically from the roof of a building. It passes a window 10 m below the roof with a speed of 20 m/s, and strikes the ground 2.0 sec after it was thrown from the roof. Determine the initial and final velocities of the stone and the height of the building.

7. 
A ball is thrown downward with an initial velocity of 8 m/s from the top of a building that is 45 m tall. How far above ground is the ball at the end of 1 sec, and what is its velocity at that instant? With what speed will it strike the ground?

8. 
A stone is thrown upward from the roof of a 20 m high building with an initial speed of 8 m/s. How much time elapses before it hits the ground, and what is the speed on impact? What is the maximum height attained by the stone?

9. 
A balloonist who is ascending at a steady rate of 4 m/s releases some ballast (a sandbag) when the balloon is 30 m above ground. What is the velocity of the sandbag 0.5 s, 1.0 s and 2.0 s following release? How long after its release will it strike the ground, and what will its impact speed be?

10. 
A stone is dropped from the top of a tall cliff, and 1.0 second later a second stone is thrown vertically down with a velocity of 20 m/s. How far below the top of the cliff will the second stone overtake the first?
