Useful Equations: Physics 222

FORCE and MOMENTUM:

Momentum: pP=mvV (and P isconserved in the absence of external forces)

. dp L B}
2" law: Z F= d_i) or Z F =ma (if mass is constant) 3aw: Fy =—Fg,

Impulse: Impulse:IIE dt and IZIE dt = Ap

I kg m’
ENERGY: Kinetic Energy: K =;myv? [IJ:I &7 j
N

Work: work = _[ F.dXx = F-AX (if force is constant)
Work-energy theorem: Net work = '[(Elf) -dX = AK
Gravity: F=mg (pointing down), U =mgh

Ideal Springs: F=—-ki, U= kx?

CONSERVATIVE FORCES: Let R, =F,, i+F,, j+F,, k

ROTATION:
If angular acceleration is constant,

AD =at+iat? , )=, +at

A = (&, +&)t Ea)f—%a)i2=&~(At§)

2

Rotational Inertia: | = Zm r>  and for arolling object I =4 M R?

2 1 2

i H . 1
Kinetic Energy: K gaion =MV and K i =5 1 @

Work: Work = Ir dé or Work =17 A@ if torque is constant
Angular momentum: /=1 @& (forarigidbody) or /=Fxp (always)

Torque: 7=FxF

Newton’s second law: d



Physics 222 equations

Fluid Equations

Force

Pressure: P = Slunit: 1pascal=1Pa=1
Area m
Fluid Statics: P = p g Depth p = density
Incompressible fluid flow:
flow rate = polume _ (area)(velocity)

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

Fluid Potential:

For any kind of potential: Potential =V =

Fluid Potential = Vf =

Bernoulli’s equation:

1
P+ pgy + Epv2 = constant

Viscosity: Sl unit = Pa-s

Poiseuille’s Equation:
flow rate = (AVf) (Cf)

In a cylindrical tube:

Potential energy

Potential energy
unit of stuff

volume Vf =P+ P9y
_FAy v F
"“an T @y 34
m3
Cr = fluid conduct J
¢ = fluid conductance in Pa s
4
C =X R=radius L =length
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N
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Depth = Depth
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