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When one marble bumps against 6, why does only one marble move away?

What is Needed

· A 12-inch ruler with a center groove

· Seven identical marbles

What to Do

Place the seven marbles in the groove of the ruler all next to and touching each other.  Now take one marble and let it roll from about 10 cm away, with some speed, against the other six.  What do you notice?  Are the other five marbles moving after the collision?

Place the marbles back on their original position and do the same with two marbles bumping against the remaining five.  Now separate four and repeat the process.

What is Happening?

This event demonstrates conservation of momentum.  If all the marbles are identical in mass and size, whatever number rolls against a row of stationary ones, will move the same number away from the stationary row.  These last moving marbles are just taking over the momentum that the first marbles were imparting to the row of stationary marbles.  The momentum of a moving object is the product of its mass and its velocity (mv).  When this is imparted to another stationary object, this second object will have the same initial momentum.  Thus, m1v1 = m2v2 .  When both objects have the same mass, the velocity of the second object (v2) will be the same as the first object’s velocity (v1).  

Applications of this principle are encountered in head-on collisions of trucks and cars, where the truck driver almost always survives the accident but not the car passengers.

Other Things to Try

Will a marble twice as heavy also move only one marble away?

Would the end marble move also faster when one is hitting the row with a faster speed? 

Set up experiments to show these situations.

