
Mechanics

velocity

v ̅ = 
∆s

∆t

v = 
ds

dt

Acceleration

a̅ = 
∆v

∆t

a = 
dv

dt

Equations Of Motion

v = v  + at

x = x  + v t + ½at

v  = v  + 2a(x − x )

v ̅ = ½(v + v )

Newton's 2nd Law

∑ F = m a

∑ F = 
dp

dt

Weight

W = m g
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Dry Friction

ƒ  µN

Centripetal Accel.

a  = 
v

r

a  = − ω r

Momentum

p = mv

Impulse

J = ∆t

J = F dt

Impulse-Momentum

∆t = m∆v

F dt = ∆p

Work

W = ∆s cos θ

W = F � ds

c
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Work-Energy

∆s cos θ = ∆E

F � ds = ∆E

Kinetic Energy

K = ½mv

General Potential Energy

∆U = − F � ds

F = − ∇U

Gravitational Potential Energy

∆U  = mg∆h

Efficiency

η = 
W

E

Power

 = 
∆W

∆t

P = 
dW

dt

2

g

out

in
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Power-Velocity

 = v cos θ

P = F � v

Angular Velocity

ω̅ = 
∆θ

∆t

ω = 
dθ

dt

v = ω × r

Angular Acceleration

α̅ = 
∆ω

∆t

α = 
dω

dt

a = α × r − ω  r

Equations Of Rotation

ω = ω  + αt

θ = θ  + ω t + ½αt

ω  = ω  + 2α(θ − θ )

ω̅ = ½(ω + ω )

Newton's second law of rotational motion

∑ τ = I α

∑ τ = 
dL

dt
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