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Geometry/Trigonometry: 
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Integrating and Differentiating: 
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Linear Motion in One Dimension (general): 
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Linear Motion in One Dimension (special case): 
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Linear Motion in Two/Three Dimensions: 
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Circular Motion: 
 

a
R
=
v
2

r

a
tan

=
dv

dt

 

 
 
Force Laws: 
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Friction: 
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Newton’s Gravitational Law: 
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Kepler’s Third Law (Law of Periods): 
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Work Done by a Force: 
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Translation Kinetic Energy: 
 

K =
1

2
mv

2  

 
Work-Energy Theorem: 
 

W = !K  
 
Potential Energy: 
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U(h) = mgh Gravitational Potential Energy (Close to the Surface)  

U(r) = !G
mME

r
Gravitational Potential Energy (r>rE )

U(x) =
1

2
kx

2 Spring with Spring Constant k
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Conservation of Energy: 
 

!U + !K = 0 Conservation of Mechanical Energy 

!U + !K =W
NC

Conservation of Energy 
 

 
Power: 
 

P =
dW

dt
 

 
Linear Momentum and Newton’s Second Law: 
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Collision Impulse: 
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Elastic Collisions in One Dimension: 
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Center of Mass: 
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Motion of the Center of Mass: 
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Rocket Equations: 
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