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Abstract

This paper focuses on the second question (a typical problem concerning tangent planes) from the
final round of the 7th National College Students Mathematics Competition (non-mathematics category)
and presents proofs from six different perspectives. These approaches include the partial-derivative
chain rule method, the implicit function theorem method, the parametric equation method, the
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geometric intuition method, the vector analysis method, and the differential forms method. Through
a comparative analysis of these methods, the paper reveals their deep underlying connection: although
they follow different routes, they are rooted in the same mathematical ideas, namely the chain rule
in multivariable calculus and the existence theorem for implicit functions. In essence, they repre-
sent the same mathematical nature from different viewpoints. On this basis, the paper further dis-
cusses the educational value of multiple solutions to a single problem in competition mathematics,
particularly in cultivating students’ spatial imagination, logical reasoning ability, and innovative
thinking.
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