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PHY2048 Exam 2 Formula Sheet 
 

Work (W), Mechanical Energy (E), Kinetic Energy (KE), Potential Energy (U) 

Kinetic Energy: 2
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Work-Energy: W(external) = ΔKE + ΔU + ΔE(thermal) + ΔE(internal)       Work: W = -ΔU    
Gravity Near the Surface of the Earth (y-axis up): mgFy −=    mgyyU =)(    
Spring Force: kxxFx −=)(    2
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Mechanical Energy: UKEE +=    Isolated and Conservative System: 0=Δ+Δ=Δ UKEE    if EE =  

Linear Momentum, Angular Momentum, Torque 

Linear Momentum: vmp rr
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Center of Mass (COM):   ∑
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Moment of Inertia:  ∑
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(discrete)  ∫= dmrI 2  (uniform)   Parallel Axis: 2MhII COM +=    

Angular Momentum: prL rrr
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Conservation of Linear Momentum:  if 0==
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Conservation of Angular Momentum:  if 0==
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Rotational Varables  

Angular Position: )(tθ   Angular Velocity: 
dt

tdt )()( θω =  Angular Acceleration:  
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Torque: ατ Inet =  Angular Momentum: ωIL =     Kinetic Energy: 
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Arc Length: θRs =        Tangential Speed: ωRv =       Tangential Acceleration: αRa =  
Rolling Without Slipping:  θRxCOM =   ωRvCOM =   αRaCOM =       2
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Rotational Equations of Motion (Constant Angular Acceleration α) 
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