
TAM 2030 Dynamics Notes, Spring 2013, Cornell University, Ithaca, NY

Andy Ruina Lectures, Kevin Kircher recitations

Topic Pg Topic Pg

Lecture
1/22

Introduction, 1D Dynamics 1 Section
3/13

Circular Motion (Bead on Hoop) 43

Section
1/23

1D Dynamics 3 Lecture
3/14

Circular Motion, Rigid Object
Rotation

45

Lecture
1/24

Viscosity and Drag 4 Lecture
3/26

Rate of Change of Rigid Object
Angular Velocity & Momentum

47

Section
1/30

ODE, Matlab, Energy Methods 6 Section
3/27

Planar Rigid Bodies, Physical
Pendulum Example

50

Lecture
1/31

Harmonic Oscillator 8 Lecture
3/28

Pendulum, 2D Object Motion 53

Lecture
2/5

Oscillator; Forcing and Damping,
Matlab

10 Lecture
4/2

Rolling, Heat Treatment of
Aluminum

55

Section
2/6

Harmonic Oscillator 13 Section
4/3

Rolling Without Slip, Bowling Ball 58

Lecture
2/7

1D, Springs and Dashpots 15 Lecture
4/4

Rolling on Slope 61

Lecture
2/12

2 DoF with Matlab 17 Lecture
4/9

Collision Mechanics, FBDs 63

Lecture
2/14

2 DoF Motion, Collisions 19 Section
4/10

2D Rigid Object Collisions 67

Lecture
2/19

Spatial Dynamics of a Particle 21 Lecture
4/11

Polar and Path Coordinates, New
Gun

70

Section
2/20

Units, 3D Particle Mechanics (AMB) 22 Lecture
4/16

Rolling Quiz, Relative Motion 73

Lecture
2/21

Particles in Space, Matlab 24 Section
4/17

Relative Motion: 3-­‐Term Velocity
and 5-­‐Term Acceleration Formula

76

Lecture
2/26

2D/3D Collisions, Multiple Particles 26 Lecture
4/18

Relative Motion 78

Lecture
2/28

2D Particles in Space, Pulleys 30 Lecture
4/23

Bicycle Photograph, Particle
Motion Relative to Frame

81

Lecture
3/5

Constrained Motion, 2D Car 32 Section
4/24

5-­‐term Acceleration, Double
Pendulum

84

Section
3/6

1D Motion with 2D/3D Forces 35 Lecture
4/25

Prelim 3 Demos, Bicycle Motion 87

Lecture
4/30

Pendulum with Moving Support 89Lecture
3/7

Laws of Mechanics, Circular Motion
(Simple Pendulum, Polar
Coordinates)

37

Section
5/1

Rigid Body Review, Double
Pendulum

91

Lecture
3/12

Mechanics Review, Circular Motion 40 Lecture
5/2

2 Dof Systems with Kinematic
Constraints

93






































































































































































































