
Equations of Physics for ISP 209 
 
Mechanics 
 

 Newton’s second law 
 force = mass x acceleration 
 mFamaF /or        ==  
The unit of force is the Newton (N). 
 

 Mass and Weight 
weight = mass x acceleration due to gravity 

mgW =  
Weight is a force (the force due to gravity) so 
the unit of weight is the Newton (N). 
 

 Velocity of an object experiencing 
constant acceleration  
present velocity = initial velocity 

  + acceleration x time 
at0vv +=  

The unit of velocity is m/s. 
The unit of acceleration is m/s2. 
 

 Position (or, coordinate) of an object 
experiencing constant acceleration 
present position = initial position 
  + initial velocity x time 

+ 0.5 acceleration x time 
squared 
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The unit of distance is the meter (m). 
 

 Definition of Work 
 work = force x distance 
 )( xFW ∆=  
The unit of work is the joule (J); 1 J = 1 N m. 

 
 Gravitational potential energy 

 gravitational potential energy 
 = mass x acceleration due to gravity 

x height 
mghU =  

The unit of energy is the joule (J). 

 
 Linear momentum 

 momentum = mass x velocity 
 mvp =  
 

 Kinetic energy 
 kinetic energy 

   = 0.5 mass x speed squared 
2mv2

1K =  

 Hooke’s law for the force of a spring or elastic 
body, 
 restoring force  

    = - spring constant  
     x displacement from equilibrium 

kxF −=  
 

 Centripetal acceleration, the acceleration of an 
object in uniform circular motion, 
 acceleration = speed2/radius 

 center  the towarddirected ,
r
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 The ideal gas law 

 constantBoltzmann     where == knkTp  
 

 Bernoulli’s equation. Along a streamline of 
fluid flow, 

constant a =++ gh2v2
1p ρρ  

For an incompressible fluid in equilibrium, p+ρgh 
is constant throughout the fluid. 
 

 Newton’s Theory of Universal Gravitation. The 
gravitational forces for two masses m1 and m2 are 
equal but opposite attractive forces with magnitude 
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 Power is energy per unit time, 

 
t

E
P

∆
∆= . 

The unit of power is the watt (W); 1 W = 1 J/s. 
 

 Pressure is force per unit area 
A

F
p = .  


