Projectile Motion

Group Work 

Type I Problems

1. A rock is thrown off a cliff at 30 m/s.  It lands on the ground 4 seconds later.  Sketch the rock’s horizontal and vertical velocity each second.  


2. A tiger leaps horizontally from a 12m high rock with a speed of 4.5 m/s.  How far away from the base of the rock will it land?

3. A diver running 1.6 m/s dives out horizontally from the edge of a vertical cliff and reaches the water below 3.0 seconds later.  How far from its base did the diver hit the water?

4. A ball is thrown horizontally from the roof of a building 50 m tall and lands 45 m from the base.  What was the ball’s initial speed?

5. A rescue plane wants to drop supplies to isolated mountain climbers on a rocky ridge 200 m below.  If it is traveling horizontally at 70 m/s, how far in advance of the recipients must the goods be dropped?

6. An angry pig in a building wants to land on a water balloon.  The water balloon is 2 m away the building and the pig is going to leap from a window 8 m off the ground.  If the pig takes a running start, how fast should it be moving to be successful?

Type I and Type II Problems

1. A soccer ball is kicked with a velocity of 15 m/s at an angle of 25(.

a. How far does the ball travel?

b. How long is the ball in the air?

c. At what time does it reach maximum height?

d. What is the maximum height reached by the ball?

2. A naughty young boy (height = 1.2 m) spits horizontally off the roof of a building that is 25 m high.  The spit lands on his twin sister (height = 1.2 m) who is standing 6.5 m from the building.

a. What is the velocity of the spit as it leaves his mouth?

b. How long is it in the air?

c. What is the vertical velocity of the spit when it lands on his sister?

3. Kanga the kangaroo leaves the ground at a 50( angle and lands 7.5 m away on level ground.

a. What is Kanga’s initial velocity?

b. How long is she in the air?

c. What is the maximum height reached by Kanga?

d. At what other angle could Kanga jump to achieve the same range?

4. After receiving a particularly negative fortune, Stefan pushes his psychic’s crystal ball off the table with a velocity of 6.8 m/s.  The table is 1.25 m high.  How far from the table does the ball land?

5. Exchange your poster data with another group.

a. Calculate the total velocity (magnitude and angle) at t = 7 s.

b. Calculate the projectile’s range.

c. What other angle could the projectile be launched to achieve the same range?

