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Exploration of fixed-length problems and reconstructed question types in conic sections: A teaching case of

question 18 in the 2025 new college entrance examination volume I

Ligqun Qian
School of Mathematics, Yangzhou University, Yangzhou, Jiangsu

[ Abstract] Fixed-length problems of conic sections constitute a core examination focus of the final-challenge
analytic-geometry questions in the college entrance examination. Their difficulty lies in building an efficient
conversion channel between complex geometric conditions and cumbersome algebraic operations. Taking Question
18 of the 2025 New College Entrance Examination Volume I as the research carrier, this paper first demonstrates the
complete algebraic translation process of the original problem. Then, by generalizing the fixed-length condition to
parameter t and the slope-multiple condition to parameter q, a more universal question-type framework is
reconstructed. In extended problem (i), three approaches, namely the coordinate algebra method, the vector
collinearity method and the similar-triangle geometric method, are adopted to solve the coordinates of moving point
R. Comparison reveals that the vector method achieves optimal performance in computational simplicity and logical
clarity. In extended problem (ii), it is deduced that the trajectory of point P is a circle with the center Q(0,— (2+qt—t)
/2) . Furthermore, the maximum-value problem of[PM]is transformed into the sum of the maximum distance from a
point on the ellipse to center Q and the radius of the circle, and the final parametric expression is obtained. The study
shows that the slope multiple q indirectly affects the maximum and minimum values of [PM|by restricting the position
of point P, and there exists a positive correlation between them.The “hierarchical condition translation method” and
“moving-point source tracing method” summarized in this paper provide practical teaching strategies for senior-three
review of analytic geometry.
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