
2D Collisions

1. Batman (mass = 91 kg) jumps straight down from a bridge onto a boat (mass = 510 kg) in which a criminal is fleeing.  The speed of the boat is initially 11 m/s.  What is the speed of the boat after Batman lands in it?
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2. A mine car, whose mass is 440 kg, rolls at a speed of 0.50 m/s on a horizontal track.  A 150-kg chunk of coal slides down a chute (at an angle of 25( below the horizontal) with a speed of 0.80 m/s and lands in the cart as it passes below it.  What is the speed of the car/coal system after the coal has come to rest in the car?

3. A billiard ball moving at 5.00 m/s strikes a stationary ball of the same mass.  After the collision, the first ball moves at 4.33 m/s and at an angle of 30.0( with respect to the original line of motion.  Assuming an elastic collision, find the struck ball’s velocity.

4. A 0.300-kg puck, initially at rest on a horizontal, frictionless surface, is struck by a 0.200-kg puck moving initially along the x-axis with a speed of 2.00 m/s.  After the collision, the 0.200-kg puck has a speed of 1.00 m/s at an angle of 53( to the positive x-axis.  Determine the velocity of the 0.300-kg puck after the collision.

5. An explosion blows a rock into three parts.  A 3.0 kg piece flies due east at 8 m/s.  A 1.0-kg piece flies north at 12 m/s.  Determine the mass and direction of motion of the third piece if it has a speed of 30 m/s.

6. Two bicyclists approach an intersection, one from the east and the other from the south.  The cyclist from the east has a mass of 91 kg and the one from the south has a mass of 82 kg and is traveling at 8 m/s.  They collide and the bicycles become locked together. The two move together together at an angle of 30( N of W.  What was the speed of the 91-kg cyclist?

7. Three hockey players all converge on the puck.  Player A mass has a mass of 77 kg and is moving north at 8 m/s.  Player B has a mass of 84 kg and is moving south at 6 m/s.  Player C has a mass of 70 kg and is moving east at 3 m/s.  Their sticks and arms entangle as they collide.  What is the speed of the combined trio?


