
PROBLEM OF THE WEEK

Solution of Problem No. 8 (Spring 2011 Series)

Problem: Find the smallest volume bounded by the coordinate planes and by a tangent

plane to the ellipsoid.
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Solution: (by Elie Ghosn, Montreal, Quebec)

The coordinate planes are planes of symmetry for the ellipsoid. Therefore we can consider

only the region with positive coordinates. It’s easy to show that the equation of the tangent

plane to the ellipsoid at P (x0, y0, z0) is
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The region is a tetrahedron whose vertices are (0, 0, 0),
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(Arithmetic–geometric mean inequality)
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Therefore, the minimum volume occures at P0

(
a√
3
,
b√
3
,
c√
3

)
and is equal to

√
3

2
abc.

The problem was also solved by:

Undergraduates: Kilian Cooley (So.), Sean Fancher (Science), Kaibo Gong (Math), Jason

Macnak (So. Math), Yixin Wang (So. ECE)

Graduates: Richard Eden (Math), Ankit Jain (ECE), Krishnaraj Sambath (Ch.E.), Tairan

Yuwen (Chemistry)

Others: Manuel Barbero (New York), Pawan Singh Chawla (Indianapolis), Gruian Cor-

nel (IT, Romania), Tom Engelsman (Chicago, IL), Nathan Faber (CO), Jeff Krimmel

(Houston, TX), Denes Molnar (Physics, Assistant Professor), Louis Rogliano (Corsica),



Sorin Rubinstein (TAU faculty, Israel), Craig Schroeder (Ph.D. student, Stanford Univ.)

Stephen Taylor (Bloomberg L.P. NY), Benjamin Tsai, William Wolber Jr. (ITaP), William

Wu (JPL)


