
UM-SJTU JOINT INSTITUTE

VP160 RC2

Shao 
Yujie



Contents

• Kinematics in 3D for Different 

Coordinate System

• Force and Inertial Frame of Reference 

• Air/Fluid Drag(maybe tested)



Cartesian Coordinate



Cylindrical Coordinate

Please review the formula derivation process



Spherical Coordinate

Please review the formula derivation process



Natural Coordinate

Please review the formula derivation process



A very old question

If we only pay attention to the acceleration in the system, the 
question is very simple.



Solution



A simple question

一直杆，一端与半径为R的固定大圆环连接在O点，
直杆还传过套在大环上的小环M，如图所示，已知
直杆从初始位置角度α处开始，以角速度ω逆时针转
动，求小环M的速度和加速度，在三种坐标系下给
出三种解决方法



Solution 1



Solution2



Solution 3



An interesting question

绳的一端固定在半径为r的圆柱侧面上，靠近圆柱的
底部，绳子缠绕圆柱k圈（k为整数），绳的自由端系
着一个小球，使球具有速度v，沿圆柱半径方向如图，
试求：
（1）在多少时间内，绳子又全部缠在圆柱上，圆柱
固定在光滑的平面上
（2）小球的加速度
（3）小球的运动轨迹



Solution



Second Part: Force and Inertial Frame of Reference 



Example Question

This question is very similar to last year’s midterm

Please solve it in two methods:



Solution



Solution



Third Part: Motion with Air/Fluid Drag

This part may not be tested, only for fun



Stoke drag force(linear)



Quadratic drag



From Batman: Arkham Asylum

Thanks


