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Abstract

To address the pain points of students’ high cognitive difficulty and insufficient learning motivation
caused by abstract concepts and the disconnect between learning and application in traditional
higher mathematics teaching, this paper takes the area of surfaces of revolution, a core topic in the
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geometric applications of definite integrals, as a vehicle for reforming and innovating the teaching
model. In the stages of contextual introduction and method construction, real engineering scenarios
with parameters and GeoGebra animation demonstrations are employed to effectively address stu-
dents’ weaknesses in engineering modeling and difficulties in spatial imagination, thereby enabling
students to deeply internalize the idea of the infinitesimal method. In the problem-solving stage, by
comparatively analyzing the computational results of artificial intelligence tools and mathematical
software, it is found that while the former can provide methods for solving problems, their compu-
tational results are not necessarily reliable. Accordingly, students are guided to use artificial intel-
ligence rationally and avoid blind conformity to it.
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Figure 1. Revolution volume element
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Figure 2. Volume of a solid of revolution via Riemann sum
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Figure 3. Partition of the surface of revolution
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Figure 4. Cylindrical approximation of narrow
revolution surface
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Figure 5. Surface area element of the surface of revolution
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Figure 6. Surface area element of the surface of revolution
(Frustum lateral approximation)

6. HEFFENE R EARRIT(E & MEFRIEN)

DOI: 10.12677/ae.2026.16112424 633 HEHRE


https://doi.org/10.12677/ae.2026.16112424

MRS, Koot

Figure 7. Derivation of the arc differential formula
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Figure 8. Approximate sum
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Figure 9. Taking the limit
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