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The momentum principle: 
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Equations of motion in 1D for constant acceleration 
and low velocities (v << c): 
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Requirement for uniform circular motion: 
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Rotational motion: 
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Gravitational force: 
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Electrostatic force: 
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Harmonic motion: 
 
  F = !kx  
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Damped harmonic motion: 
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Driven harmonic motion: 
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Stress and strain: 
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Work done by a force: 
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Work-energy theorem: 
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Relativistic energy relations: 
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Potential energy: 
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Heat capacity: 
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Friction forces: 
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Drag force (air): 
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Energy levels for the Hydrogen atom: 
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Vibrational energy levels: 
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Energy and wavelength of light: 
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Center of mass: 
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Motion of the center of mass: 
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Gravitational potential energy of a multi-particle 
system: 
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Kinetic energy of a multi-particle system: 
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Impulse of a force: 
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Momentum and impulse: 
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Conservation of linear momentum: 
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Elastic collision in one dimension (mass 2 at rest 
before the collision): 
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Completely inelastic collision in one dimension 
(mass 2 at rest before the collision): 
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Moment of inertia: 
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!  Discreet mass distribution 
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!  Continuous mass distribution 

 
Kinetic energy of a rotating rigid object: 
 

 
  

K =
1

2
I!

2  

 
Torque: 
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Newton’s “second” law for rotational motion: 
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Angular momentum of a single particle: 
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Angular momentum of a rotating rigid object: 
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The angular momentum principle: 
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Number of micro states: 
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Definition of entropy S: 
 
   S = k ln!  
 
Definition of temperature T: 
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The Boltzmann distribution: 
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The Maxwell-Boltzmann velocity distribution: 
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Root-mean-square speed: 
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Average translational kinetic energy of an ideal gas: 
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