
Physics 131 Final Exam Equation Sheet 
 

Kinematics 
1-D  Single axis rotation 
v = dx/dt a = dv/dt ω = dθ/dt α = dω/dt 
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vave = ∆x/∆t aave = ∆v/∆t ωave = ∆θ/∆t αave = ∆ω/∆t  
  
vf = vi + a t  ωf = ωi + α t ar = -v2/r 
xf = xi + vi t + ½a t2  θf = θi + ωi t + ½α t2 at = rα 
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2 + 2α (θf - θi) v = rω 

∆x = ½(vi + vf) ∆t  ∆θ = ½(ωi + ωf) ∆t s = rθ 
 
Dynamics 
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Momentum and Angular Momentum 
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L = Iω Lparticle = rp = rmv τ = dL/dt 
 
Energy and Power 
Emech = K + U ∆Emech  = Wext + Wint_friction  
K = ½ mv2 Krot = ½ I ω2 Krolling = ½ mvcm

2 + ½ Icmω2 
∆UF = -WF ∆UG = mgyf - mgyi ∆Usp = ½ k xf

2 -  ½ k xi
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Particular Forces 

W = mg 2
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mmF G=  fs max = µs N fk = µk N Fsp = -k ∆x 

 
Constants 
g = 9.80 m/s2 G = 6.67 x 10-11 N m2/kg2 
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I = (1/12) ML2
 

Rod about 
center. 

I = (1/2) MR2
 

Disk about 
center. 
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I = (1/3) ML2 Rod about end. 
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I = (2/5) MR2 Sphere about 
diameter. 
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