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Linear Motion (Constant a): Rotational Motion (Constant α): 

save = d / Δt  ωave = Δθ / Δt = (ωf + ωi) / 2 

vave = Δx / Δt = (vi + vf) / 2 αave = Δω / Δt 

aave = Δv / Δt ωf
2
 – ωi

2
 = 2 α Δθ 

vf
2
 – vi

2
 = 2 a Δx Δθ = ωave t = ½ (ωf + ωi) t 

Δx = vave t = ½ (vi + vf) t Δθ = ωi t + ½ α t
2
 

Δx = vi t + ½ a t
2  

 

 

Uniform Circular Motion: Momentum and Impulse: 

ac = v
2
 / R p = mv 

Fc = (m v
2
) / R Δp = Fave t 

 

 

Force and Torque: Work, Energy and Power: 

Fnet = ma K = ½ mv
2 

fk = μk N Ug = mgh 

fs ≤ μs N Uspring = ½ k (Δx
 
)

2 

Fspring = – k (Δx) Wnet = ΔK = Fparallel d = Fd cos θ 

τ = Ftan r = Fr sin θ = I α Wnon-conservative = Δ(K + U) = – ΔUinternal 

 Δ(K + U + Uinternal) = 0 

 P = W / t 

 

  

Quadratic Formula: Center of Mass: 
 x =  – b ± √ (b

2
 – 4ac) rCoM = ( ∑mi ri ) / ( ∑ mi ) 

 2a vCoM = ( ∑mi vi ) / ( ∑ mi ) 

 

 

Angular Momentum: Projectile Motion: 

L = I ω  Rlevel = [v0
2
 sin (2 θ)] / g 

Iparticle = m r
2

┴ x = x0 + v0,x t  

τ = ΔL / Δt  y = y0 + v0,y t – ½ g t
2
 



Linear & Rotational Variables: Waves: 

s = RΔθ  v = λf 

v = Rω  f = 1 / T 

atan = Rα  vwave on string = √(F / μ) 

 

 

Sound:  Simple Harmonic Motion: 

vsound in air = 343 m/s T = 2π √(m/k)   (mass on a spring) 

I = E / (At) = P / A T = 2π √(L/g)   (simple pendulum) 

β = (10 dB) log (I / I0) f = 1 / T 

I0 = 10
-12

 W/m
2 

 

   
   

  
  

 

   
  
  

 
  

 

Fluids:  Thermodynamics: 

P = F / A   ΔL = α L0 ΔT 

ρ = m / V   ΔV = β V0 ΔT 

P = Patm + ρgd  Q = C ΔT = mcΔT 

Patm = 1.013 × 10
5
 Pa Q = m L 

FB = ρfluid Vdisplaced g ΔU = Q – W 

A1v1 = A2v2  

P + ½ρv
2
 + ρgh = (constant)  

   

 

Ideal Gas Law: Temperature Conversions: 

PV = NkT = nRT TF = (9/5) TC + 32 

k = 1.38 × 10
–23

 J/K TC = (5/9) [TF – 32] 

R = 8.31 J / (mol·K) TK = TC + 273.15 

 


