PROBLEM OF THE WEEK
Solution of Problem No. 6 (Fall 2008 Series)

Problem: A piece is broken off at random from each of three identical rods. What is the
probability that an acute triangle can be formed from the three pieces?

Solution (by Michael Burkhart, Sophomore, Econ. Purdue Univ. )

Let three rods of length L be broken into rods of lengths: z,y, z. If each measurement
is assigned a separate axis, the set of all possible outcomes (z,y, z) is distributed evenly
over (0,L) x (0,L) x (0, L) which has a volume of L3. The subset of outcomes which
combine to form acute triangles is characterized by the following criteria:

z? 4+ y? > 22
22+ 22 > 2
y? + 22 > 22
Nota Bene: Here the triangle inequality is a superfluous restraint because: V(z,y, z > 0):
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The volume enclosed by the solution subset is:
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The probability that the random lengths z, y, z constrained by (0, L) will fall in the solution
space is :
L3(1-%) LT
L3 4

Also solved by:



Graduates: Richard Eden (Math), Mohan Gopaladesikan (IE), Huanyu Shao (CS)

Others: Manuel Barbero (New York), Kaushik Basu (Graduate student, Univ. of Min-
nesota, Twin Cities), Brian Bradie (Christopher Newport U. VA), Randin Divelbiss (Un-
dergraduate, University of Wisconsin—Stevens Point), Hoan Duong (San Antonio Col-
lege), Elie Ghosn (Montreal, Quebec), Sleiman Jradi (Freshman, Christopher Newport
Univ.), Pete Kornya (Faculty, Ivy Tech), Steven Landy (IUPUI Physics staff), Minghua
Lin (Shaanxi Normal Univ., China), Sorin Rubinstein (TAU faculty, Israel) Peyman Taval-
lali (Grad. student, NTU, Singapore)



