
Momentum and impulse

Momentum: 

Impulse: , 

Newton’s second law: 

Conservation of momentum: 

Perfectly inelastic collision: 

Elastic collision:  and 

Center of mass:

• •

Torque and rotational dynamics

Torque: 

Newton’s second law for rotation: 

Rotational equilibrium: , , 

Rolling without slipping: , 

Angular kinematics:

• • •

Rotational analogs:

Linear

Rotational

Rotational energy and angular momentum

Rotational kinetic energy: 

Total kinetic energy: 

Angular momentum: 

Net torque: 

Conservation of angular momentum, if :

• •

Moment of inertia, common forms:

• Point mass: 

• Solid sphere: 

• Hoop: 

• Rod, about its center: 

• Solid disk: 

• Rod, about one end: 
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Momentum and rotation
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