Physics 2006/2007 Equation Sheet

Newtonian Mechanics



Fluid and Thermal Physics
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d/t                                                ( = m/V

a = (v/t





           Fbuoy = (Vg
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           P = F/A

Δx or d = ½(
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           F1/A1= F2/A2
Δx or d = 
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p = po+(gh

vf 2 = vi2 + 2aΔx    or    vf 2 = vi2 + 2ad

           A1v1=A2v2
Fnet = ma





P + ½(v2 + (gy = const

Ff < ( FN





TF = 1.8TC+32
FN = mg (cos 




TK = TC+273.15

Fparallel = mg (sin ()




Q = mcT

Fg = Gm1m2/r2





Q = mL
Felastic = -kx





PE + KE+ U = 0
W = Fd (cos 




W = PV
KE = ½ mv2





U = Q - W
PEg = mgh





Eff = Wnet / Qh = 1- (Qc/Qh)
PEelastic = ½kx2





P = W/t = Fv




Variables (NOT units) 



p = mv






A = area

Ft = (p 





a = acceleration

m1v1i + m2v2i = m1v1f + m2v2f 



b = base

ac = v2/r





F = force

( = Fd (sin ()





f = frequency

I = (mr2





h = height

MA = Fout/Fin = din/dout



KE = kinetic energy


Eff = Wout/Win





k = spring constant
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l = length
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            m = mass
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MA = mechanical advantage

Geometry






P = power or pressure


Arectangle = bh





p = momentum 
Atriangle = ½ bh





PE = potential energy 


Acircle = (r2





Q = heat
Circumferencecircle = 2(r


            r = radius or distance and d = distance

Vsphere = 4/3 (r3
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 = period 
Surface Areasphere = 4(r2


            t = time
                   





                                                T = temperature               

Vector Addition                                                                    U = internal energy         

 Fx = F cos(                                                                 v = velocity

 Fy = F sin(                                                                 V = volume

 a2 + b2 = c2      (x2 + y2 = Resultant2)                          W = work

 ( = tan-1 (y/x)                                                             x = position             

                                                                                    y = height

                                                                                    ( = density

Electricity and Magnetism



Waves and Sound (f is frequency)


                                                                                    v = (f
F = kq1q2/r2





Intensity = P/4(r2
E = kq/r2





fn = n v/2L    n = 1,2,3…
PE = kq1q2/r = -qEd




fn = n v/4L    n = 1,3,5…
(V = (PE/q = -E(d



Optics
(f is focal length in optics)

V = kq/r





f = r /2  

Q = CV





1/p + 1/q = 1/f  or  
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C = (oA/d





M = h’/h = -di /do    or -q/p

I = (q/t





n = c/v

V = IR






ni sin(i = nr sin(r
R = (L/A





sin (c = nr/ni      ni > nr
P = IV = I2R = V2/R

Rseries = R1 + R 2…



Atomic and Nuclear Physics
1/Rparallel  = 1/R1 + 1/R2…



E = ћ f  or E = ћ c/(


F = qvBsin(





KEmax= ћ f - ћ ft
F = BIL





( = ћ /p = ћ /mv

emf = -N ((AB)/t




E = ((m)c2
Maximum emf = NAB(
Irms = .7071 Imax



Variables  (NOT units)
Vrms = .7071 Vmax




A = area

V2/V1 = N2/N1                                                             B = magnetic field
ω =  2(f                        



C = capacitance

                                                                                    d = distance






                      E = electric field or energy

Constants and Conversion Factors

         
            F = force





g = 9.81 m/s2





f = frequency or focal length


G = 6.673 X 10-11 m3/kg s2



h = height  or   ћ = Planck’s constant


(water = 1000 kg/m3




I = current


1 atm = 1.0 X 105 Pa




KE = kinetic energy


c = 3.00 X 108 m/s




L or l = length


vsound @ 25oC and 1 atm = 346 m/s



M = magnification

k = 8.99 X 109 N m2/C2


            m = mass

e = 1.60 X 10-19 C




N = number of turns

ћ = 6.63 X 10-34 J s




n = index of refraction


(o = 8.85 X 10-12 C2/N m2



P = power


1 eV = 1.60 X 10-19 J




p = momentum or object distance


1 rev = 2( rad = 360o




PE = potential energy


mproton = 1.67 X 10-27 kg



q = charge or image distance


mneutron = 1.67 X 10-27 kg



R = resistance


melectron = 9.11 X 10-27 kg



r = radius of curvature


mearth = 5.98 X 1024 kg




t = time


rearth = 6.37 X 106 m




V = potential difference


ћ(eV) = 4.14 X 10-15 eV s



v = velocity or speed


ћc = 1.99 X 10-25 J m




( = wavelength


ћc = 1.24 X 103 eV nm



( = resistivity

ω = rotational speed
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