Projectile Practice Problems

1. A tennis ball is struck from a height, h, such that it leaves the racket horizontally with a speed of V.  The ball hits the court a distance, D horizontally away from the racquet.  What is the velocity, V, of the tennis ball in terms of g, D and h?

2. A big red kickball is kicked at an angle of 11˚ above the ground.  Keeping the same initial speed, at what angle should the ball be launched to double the maximum height it attains?

3. In the javelin throw, the javelin is launched at a speed of 29 m/s at an angle of 36˚ above the horizontal.  As the javelin travels upward, its velocity points above the horizontal at an angle that decreases as time passes.   How much time is required for the angle to be reduced from 36˚ at launch to 18˚?

4. Suppose in a tennis match, you lob a ball with an initial speed of 15 m/s, at an angle of 50˚ above the horizontal.  At this instant your opponent is 10 meters away from the ball.  He begins moving away from you 0.3 seconds later, hoping to reach the ball and hit it back the moment it is 2.1 meters above its launch point.  With what minimum average speed must he move? (Ignore the fact that he can stretch, so his racquet doesn’t beat him to the ball)
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5. From the top of a tall building, a gun is fired.  The bullet leaves the gun at a speed of 340 m/s, parallel to the ground.  The bullet puts a hole in a window and hits the wall that faces the window.  Using the drawing, determine D and H.  Assume the bullet does not slow down as it passes through the window.
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6. Stones are thrown horizontally with the same velocity from the tops of two different buildings.   One stone lands twice as far from the base of the building from which it was thrown as does the other stone.  Find the ratio of the height of the taller building to the height of the shorter building.

7. A motorcycle daredevil is attempting to jump across as many buses as possible.   The takeoff ramp makes an angle 18˚ above the horizontal, and the landing ramp is identical to the take off ramp.  The buses are parked side by side, and each bus is 2.74m  wide.  The cyclist leaves the ramp with a speed of 33.5 m/s.  What is the maximum number of buses over which the cyclist can jump?




