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Research on the visualization teaching of high school mechanics problems based on Mathematica

— Taking oblique projectile motion and projectile motion with air resistance as examples

Yanfeng Zhu'~

ISchool of Physics and Electronic Science, Hunan University of Science and Technology, Xiangtan, Hunan
’Hunan Key Laboratory of Intelligent Sensors and Novel Sensor Materials, Xiangtan, Hunan

[ Abstract] In the mechanics system of high school physics, some of physical concepts are abstract and highly
logical, so traditional teaching methods make it difficult for students to comprehend intutively and apply them flexibly.
The paper takes the oblique projectile motion and projectile motion with air resistance as examples, and derives the
different conditions of the kinematic equations and differential equations based on the Newton’s second law. Using
Mathematica software to write code and plot the trajectory graph of the oblique projectile motion. At the same time,
through interactive simulation, can achieve the motion dynamic simulations in the different air resistance conditions,
compare and analyze the feature of the oblique projectile motion in different states. The results indicate that
Mathematica software can transform complex physical formulas and abstract concepts into visual figures and
dynamic process. It provides intuitive support for students to observe the rule of projectile motion and find the
influence of different resistance conditions on the trajectory. At the same time, it makes up for the complement of
traditional class experimental demonstration effectively and offer a reference for information-based teaching of high
school physics mechanics.

[ Keywords] Mathematica software; Visualization; Projectile motion; Mechanics problems
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