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Physics and mathematics are deeply connected. However, there is ample research that mathematical reason-
ing in physics is not at all trivial for students. We present four contributions that discuss different aspects of
mathematics and mathematical representations in university physics. The first contribution discusses student
understanding of the Laplacian in the heat equation. In the second contribution, we report on students’inter-
pretation of graphs representing non-constant acceleration motions. Study three deals with students’reason-
ing processes while constructing graphs. The last contribution reports on the translation and administration
across different institutions in Europe and the U.S. of two instruments measuring quantitative reasoning.
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