Conservation of Momentum in Two Dimensions
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In cases where momentum is conserved (collisions, explosions, etc), and objects are moving in more than one dimension, we can apply the conservation of momentum formula in the x-direction and the y-direction.  (And if necessary, the z-direction.)  

Examples

1. A stationary bomb explodes into nine pieces according to the diagram to the right.  Each arrow represents the momentum of that piece.  What is the momentum of the unlabeled piece?

2. A 13-kg bomb is tossed straight up with a speed of 28 m/s.  When it is 32 m above the ground it explodes into three pieces.  A 6-kg piece travels to the left at 8 m/s and a 4-kg piece travels down at 5 m/s.  What is the speed of the third piece?  Use g = 10 m/s2.

3. A cue ball traveling at a speed of 4 m/s makes a glancing, elastic collision with a target ball of equal mass initially at rest.  After the collision the target ball moves at 2 m/s at an angle of 60( above the original line of motion.  What is the final velocity of the cue ball?

4. A 1600-kg van traveling east with a speed of 18 m/s collides at an intersection with a 2400-kg van traveling north with a speed of 32 m/s.  Find the velocity of the wreckage after the collision, assuming the vehicles undergo a perfectly inelastic collision.

5. A sled of mass 12-kg slides along frictionless ice at 8 m/s when a box of mass 5 kg is dropped on top of it.  What is the speed of the sled with the box on board?

6. During the Battle of Gettysburg, the gunfire was so intense that several bullets collided in midair and fused together.  Assume a 5.00-g Union musket was moving to the right at a speed of 250 m/s at 20.0( above the horizontal, and that a 3.00-g Confederate ball was moving to the left at a speed of 280 m/s at 15( above the horizontal.  What is the velocity of the two bullets immediately after they fuse together?

Answers

1. 7.2 kg m/s @ 34( above the horiz.   2. 61 m/s   3. 3.5 m/s @ 30( below orig line of motion    4. 20.5 m/s @ 69( N of E     5. 5.7 m/s     6. 92.5 m/s @ 60.6( above the horiz.


