Name: ________________________________

2-D Motion with Angles

1) A soccer ball is kicked from the ground at an angle of 23º with a speed of 25 m/s.

(a) What are the initial components of the velocity (v0x, v0y)?

(b) How much time will it take the ball to get to the maximum height?

(c) What is the maximum height?

(d) What is the total time in the air?

(e) How far does the ball travel in the x-direction?

2) A long jumper leaves the ground at an angle of 20º and at a speed of 11 m/s.

(a) What is the maximum height?

(b) How much time is the long jumper in the air?

(c) How far horizontally does he jump?

3) A golfer imparts a speed of 30.3 m/s at an angle of 45º above horizontal to a golf ball.

(a) What is the maximum height of the golf ball?

(b) At what two times was the ball at a height exactly half the maximum height?

4) A rocket is fired at a speed of 75.0 m/s from ground level, at an angle of 60.0º above horizontal.  The rocket is fired toward an 11.0-m high wall, which is located 27.0 m away.  (Assume the rocket travels as a projectile once launched, in other words solely under the influence of gravity.)  By how much does the rocket clear the top of the wall?

5) A projectile is launched from and returns to ground level.  The horizontal range of the projectile is 175 m, and the horizontal component of the launch velocity is 25 m/s.  Find the vertical component of the launch velocity.

6) A hunter is traveling through the jungle one day when he sees a monkey in a tree.  The tree is horizontally 15 m from the hunter, and the monkey is hanging from a branch 8 m from the ground.  The hunter aims his slingshot at the monkey (at an angle of 28.1º) and fires a rock with an initial speed of 30 m/s.  As soon as he shoots the rock, the monkey lets go of the branch and begins to freefall, expecting to avoid the rock.  Does the hunter hit the monkey?
(a) What are the initial components of the rock’s velocity?

(b) How much time does it take the rock to travel the horizontal distance to the tree?

(c) What is the vertical height of the rock when it reaches the tree?

(d) How far above the ground is the monkey after falling for this much time? (Hint: “How high it started” – “how far it fell”)
(e) Compare the answer to Part (c) and Part (d).

