Solution to “BOOM”
Thanks to the following people who submitted solutions:

Shawn Pollard, Linfield College; Josh Baranowski University of Wisconsin Platteville; Jenna Smith, Rhodes College; Tyler Harmon, Linfield College, W. Lee Powell Jr., Texas Tech University; Bill Talkington, Austin Peay State University

The solution to the problem is below:

There are two constraints at work in this problem.  The first is conservation of momentum.  Since the object is initially at rest, we can say
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The next constraint is that the kinetic energy of one piece (let’s say piece 1) is three times that of the other.  This can be expressed as follows:
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This relation can be rearranged to say
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From conservation of momentum, we can say
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Using this above leads to
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This tells us that the object with the larger kinetic energy has a smaller mass by a factor of one-third.
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