
Useful Equations:    Physics 222 
 

FORCE and MOMENTUM: 

Momentum: 
 
p mv     (and p  is conserved in the absence of external forces) 

 

2
nd

 law: 
dp

F or F ma
dt

     (if mass is constant)            3
rd

 law: AB BAF F   

 

Impulse:   Impulse      and    F dt F dt p      

ENERGY:   Kinetic Energy: K mv
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Work:  work     F dx F x    (if force is constant) 

 

Work-energy theorem:   Net work F dx K      

 

Gravity: 
 
F mg  (pointing down), U mgh  

 

Ideal Springs:  
 
F kx   , U kx
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CONSERVATIVE FORCES:    , , ,
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ROTATION: 

If angular acceleration is constant, 
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Rotational Inertia:  
2 2      and for a rolling object   I m r I M R   

Kinetic Energy:     
1 12 2

2 2
     and       translation rotationK m v K I    

Work:        or        if torque is constantWork d Work          

Angular momentum:    (for a rigid body)   or      (always)I r p      

Torque:   r F    

Newton’s second law:   
 

         if  is constant      

  (always)
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dt dt

 



 


   



 



Physics 222 equations  Page 2 

Fluid Equations 

 

 

Pressure:       𝑃 =
𝐹𝑜𝑟𝑐𝑒

𝐴𝑟𝑒𝑎
                                      SI unit:    1 𝑝𝑎𝑠𝑐𝑎𝑙 = 1 𝑃𝑎 = 1

𝑁

𝑚2 

 

Fluid Statics:   𝑃 = 𝜌 𝑔 𝐷𝑒𝑝𝑡ℎ             𝜌 = 𝑑𝑒𝑛𝑠𝑖𝑡𝑦          𝐷𝑒𝑝𝑡ℎ = 𝐷𝑒𝑝𝑡ℎ 

 

 

Incompressible fluid flow: 

 

 𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒 =
𝑣𝑜𝑙𝑢𝑚𝑒

𝑡𝑖𝑚𝑒
= (𝑎𝑟𝑒𝑎)(𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦) 

 

In the absence of sources or sinks:  𝑓𝑙𝑜𝑤 𝑖𝑛 = 𝑓𝑙𝑜𝑤 𝑜𝑢𝑡 

 

Fluid Potential: 

 

For any kind of potential:  𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 = 𝑉 ≡
𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦

𝑢𝑛𝑖𝑡 𝑜𝑓 𝑠𝑡𝑢𝑓𝑓
  

 

𝐹𝑙𝑢𝑖𝑑 𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 = 𝑉𝑓 =
𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 𝑒𝑛𝑒𝑟𝑔𝑦

𝑣𝑜𝑙𝑢𝑚𝑒
             𝑉𝑓 = 𝑃 + 𝜌𝑔𝑦         

 

Bernoulli’s equation: 

 

𝑃 + 𝜌𝑔𝑦 +
1

2
𝜌𝑣2 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

  

Viscosity:    SI unit = Pas 

 

 =
𝐹 ∆𝑦

𝐴 ∆𝑣
       𝑜𝑟       

𝑑𝑣

𝑑𝑦
=

𝐹

 𝐴
 

Poiseuille’s Equation: 

 

𝑓𝑙𝑜𝑤 𝑟𝑎𝑡𝑒 = (∆𝑉𝑓) (𝐶𝑓)                 𝐶𝑓 = 𝑓𝑙𝑢𝑖𝑑 𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑎𝑛𝑐𝑒  𝑖𝑛  
𝑚3

𝑃𝑎 ∙ 𝑠
 

 

In a cylindrical tube:        𝐶𝑓 =
𝜋 𝑅4

8 𝐿
          R = radius        L = length 

 


