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O - A 

Physics Conversion Factors & Formulas:     
 
    Power              Power 
    of Ten             Prefix           Symbol           of Ten             Prefix           Symbol 

  
     1024              yotta             Y             10-1              deci              d    
     1021              zetta             Z             10-2              centi   c 
     1018              exa                E              10-3              milli              m   

     1015              peta               P             10-6              micro             

     1012              tera               T              10-9              nano              
     109               giga               G              10-12             pico              p             
     106               mega            M             10-15             femto           f 
     103               kilo                k              10-18             atto               a 
     102               hecto            h        10-21             zepto             z  
     101               deka             da        10-24             yocto            y             

 
One and Two Dimensional Motion: 
 
V =  s/t  V = (Vf + Vo) / 2       Vf = Vo + at     a = (Vf – Vo) / t               s = Vot + 1/2 at2            Vf

2 = Vo
2 + 2 a s  

 

FNet = ma Wt  =  m g             Fapp = FN + ma     FFr=  FN      Density =  Mass / Volume    
 

Algebraic, Geometric and Trigonometry Formula’s and/or properties: 

 

   SOHCAHTOA                                            Spherical Volume   =   4/3 π r3 

   Sin =  Opposite / Hypotenuse (SOH)       Pythagorean’s   c2 = a2 + b2 Cylinder Volume =  π r2 x height 

   Cos =  Adjacent/Hypotenuse  (CAH)     Circumference = 2πr  or   πd 

   Tan =  Opposite / Adjacent     (TOA)                                                          Circle surface area = π r2 

             Surface area Sphere = 4 π r2 

Law of Cosines    Error 

c2 = a2 + b2 - 2abCosC               Absolute:   O - A           

                 Relative:   (O – A) / A                          Quadratic Formula 

Law of Sines        

Sin A          Sin B         Sin C   %E  =  ---------- x 100%           x2 + bx + c = 0  (standard equation) 

-------   =    -------   =   ---------                             A 

   a                 b                c  

              Difference      -b +/-      b2  -  4 a c 

            % Diff  = -------------- x 100%          x = -----------------------------  

            Average                      2 a 

  
Densities of common substances 

 

 

 

  

 

 

 

 

 

 

 

 

 
  Kilo (k) 1000 
 

                
Hecto (h) 100                    Gram 

                              
Deka (da) 10                          Liter 

                                               Base  1                      Meter            

                                                               Deci (d) 1/10  

                                                                               Centi (c) 1/100 

                                                                                            Milli (m) 1/1000 
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Universal Law of Gravitation and Centripetal Motion: 
 

                   mv2         m [(2r )/T]2           m 4 2 r                     m1 · m2  

         Fcp = ma   =   -------  =  ----------------  =   ---------------   =    G  --------      =    FFr   = · FN        =     m·  · r           
                   r           r                       T2                            r2        
 
T = Time Period (sec/rev or time/oscillation)   T = 1/ f   ` Gravitational Constant (G)  =  6.67 x 10-11 N m2 / kg2 

f  =  Frequency ( rev/sec or oscillation/time)    f  = 1/ T     Kepler’s Constant (K)  =   3.35 x 1018  m3 / s2 

 
            Keplers 3rd Law              Pendulum   Earth Distance (mean) to Sun = 1.5 x 1011 meters (1 A.U.) 
        Earth Distance (mean) to Moon = 3.85 x 108 meters 
          R3  R3        R3                        L   Earth Time Period around the Sun = 365.25 days  

K = -------             ----  =  ----           T = 2       -------   Moon Time Period around the Earth = 27.3 days  
          T2   T2         T2                                 g 
                         
Gravity = 9.81 m/s2 or 32 ft/s2         Earth Mass = 5.98 x 1024 kg 
Light speed(c) = 3.0 x 108 m/s         Earth Radius = 6380 km  
                                                                 Earth Density = 5.513 g/cm3 or 5520 kg/m3 or 3.2 oz/in3  
 
 
          
Work and Energy: 
 

PE = mgh     KE = ½ mv2         KE = ½ I2            Work = F x D cos       E = P • t       E = m• c2       
  
Kinetic Energy Theorem:     W = F · D = ΔKE =  ½ mvf

2  - ½ mvi
2                            Conservative Force   

                                           Non-Conservative Force 

Conservation of Energy:   mgh1 + ½ mv1
2 + ½ I

2  = mgh2 + ½ mv2
2 + ½ I

2  + (Ffr · D) 
 
     Work       F  • D                                             Power                         Power 
  Power = ------ =   ------------ =   F • v        Horsepower (hp) =  ---------------         or         Horsepower (hp)  = --------- 
     Time       Time      (metric)                 746  Watts        (English)         550  ft· lb/sec 
 
 

Hooke’s Law  F = -kx         Energy (U)= 1/2 kx2                                        RPM x Torque 

           HP = ----------------------- 

               5252 

                        Equivalent Spring Constant 
                                                                             
                                                                 Parallel                   Series 
                                                                                            1        1        1 
       Keq = K1 + K2         ---  =   --   +  -- 
                        Keq       K1      K2  
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Momentum (Linear and Angular): Center of Mass:  
 

P = m • v                        P = m •  v                              J = F • t                  P =  F • t                   m • v =  F  t                
     

m1 • v1  +   m2 • v2  = ( m1 + m2) v'     m1 • v1  =   m2 • v2                m1 • v1  +   m2 • v2  =  m1 • v1
'  +  m2 • v2' 

 
 
Elastic Head on Collisions            Center of Mass 
 
 
               
 

       

  𝜏 +  =    𝜏 −      =   s / r            V =  s / t          V =  ( • r )  /   t          V  =    • r         
   

 =  F • L        = I •           L =  • t      L =  I •          at = V / t  =  r • α          ar =  ac =  v2/ r =  • r  
 

 = NIA  sin          =           = I A     
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ᵦ ∆A                ∆ ɸ 

 

o  I                                   K Q          Q 

Electrostatics, Electricity, & Electromagnetism: 
 
      F = K [q1 q2] / r2        E =[K q]/ r2           E = F / q    E = 4 π kQ / A  P = VI        P =  I2 R        I = Q/t         

     V = Ed      Volts = [F d ]/ q                        V = IR        E = P t        E =  I2 R t      R = [ L]/A        

     ΔU = q ΔV        ΔV = Vf – Vi    Work(energy) = −Δ U = -q Δ V = -q (Vf – Vi )       
 
                                                                                                                                                 
         V =  ------  =   ----------       F =  BIL sin  F = qvB      B = -------               ɛ = - N ------  = -N  -------------         ɛ = emf (voltage)     
                   r           4 π   r                                                             2 π r                 ∆ t                 ∆ t               ɛ = BLv 

 
 = charge density   

 =  8.85  x 10-12 F/m  (permittivity of free space in parallel plate capacitor)         
o = 4 π x 10-7 T m/A   (permeability of free space – known as magnetic constant)                    

K =  1 / [4 π  =  8.987552 x 109  Nm2 / C2  (Coulombs Constant)             
 = Magnetic field (flux density –“T”esla)  

ɸ = Magnetic Flux (Wb – weber) 

1 electron/proton = 1.6 x 10-19 C                                 
1 electron = 9.11 x 10 -31 kg                
1 proton = 1.672622 x 10-27 kg   
1 neutron = 1.67493 x 10-27 kg                          
1 mole = 6.02 x 1023 molecules / atoms / anything!       
 
          

Transformers:                                   Series                                                           RC – Circuits: 
                   RT = R1 + R2 + R3 + ….                                       VBattery = VR + VC   = IR + Q/C     
                                                                           VT = V1 + V2 + V3 + ….                                               𝜏 =  RC    Time Delay Equation 
                                                               IT = I1 = I2 = I3 = ……                    I(t) = Imaxe- t/RC         

                                                                            1/ CT =  1/ C1 + 1/C2 + 1/C3 + ……     Charging: V(t) = Vmax (1 - e- t/ ) Discharging: V(t) = Vmaxe- t/RC     

                                                              QT = Q1 = Q2 = Q3 = …….                    Charging: Q(t) = Qmax (1- e- t/ ) Discharging:  Q(t) = Qmaxe- t/RC  

                                                       

                                                     Parallel                                                       
                                         1/ RT =  1/ R1 + 1/R2 + 1/R3 + …                 

                                     VT = V1 = V2 = V3 =  ….                               Capacitance of Parallel Plates  
                     IT = I1 + I2 + I3 + ….     U = ½[ Q2 /C] = ½ QV  =  ½ CV2                                     

     CT = C1 + C2 + C3 + ….                                           E =                = Q/A 
     QT = Q1 + Q2 + Q3 + …….   E = F / Q                 E = q V   

          C = Q / V                 C = [k  A]/d 

 

          Dielectric Constants (k) 
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Optics: Mirrors / Lenses – Polarization and Snell’s Law 

 

Reflection / Refraction : Mirrors and Lenses:                     

 

                  hi         - di           1        1         1                   do di                 do f                 di f 
Magnification =           =    ---- =  ---- + -----        f =                     di =                 do =  

                  ho          do           f        do        di                 do + di                do - f                 di - f                                                             
                                       
f =  focal length                                                                         c            

do = object distance from mirror or lens                      n1Sin = n2Sin        n  =   ----                                            
di = image distance from mirror or lens                                                                      v                             
hi = height of image                                                  
ho = height of object                                                  Brewster’s Angle 

n = index of refraction (optical density)              Tan B = n1 / n2            I = Io Cos2      
c = speed of light (3 x 108 m/s)                               n1 = index of refraction of substance light bounces off 

V = speed of light in substance                            n2 = index of refraction of substance before it reflects 
   

    

 

 

Optics:  Optical diffraction patterns – Single and Double Slit Apertures 

 

      Single-Slit Interference Patterns:                                                   Double-Slit Interference Patterns: 

 

   d Sin   = (m+1/2)     (Constructive Interference)         d Sin   = m               (Constructive Interference) 

   d Sin   = m                (Destructive Interference)                             d Sin   = (m+1/2)    (Destructive  Interference)            

           =  xd / mL  (small angles only) 

 

 

 

 

 

 

 

 

 

 

  

 

  
  Rayleigh's Criterion for resolution:   Special case with two light emitting sources upon a single slit. 

                   θ = 1.22 λ/D                                 
 

 

 

Simple Harmonic Motion: SHM 

 

Hooke’s Law and Pendulums                                                    
                 
            1       k                                             L                            

V =   ------    ---      Energy (U)= 1/2 kx2        T  =  2 π      ----              F = -kx 

          2 π       m                                               g                                                                             

  3            2             1            0            1            2            3     

3           4         3        2         1        0         1        2         3        4 
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1. Incident ray 
2. reflected ray (pi shift) 
3. transmitted wave 
4. reflected ray (no pi shift) 
       WAVE #2 AND #4 
COMBINE DESTRUCTIVELY 

           2t =  m n 

           

Wave Motion       v = f ·      T = 1/f     f  =  1/ T     fbeat = |f1 – f2|                                                                                                                                                    
  
  Strings and Open Tubes                    Closed Tubes                    
          1st Harmonic                               2nd Harmonic                                                                                           

         1st Harmonic                                                  

                           
                           
  FT    v          v               FT                   2nd Harmonic                        

V =      ----------        f  =  ---- = ------    or      ----                   v         v                            
 m/L         2L/n              4mL           f   =  ---- = ------            

                 4L/n                   

   L= l + 0.4d (tubes)      =  2L/n  (n=harmonic #)                     =  4L/n  (n=harmonic #)         B=Bulk Modulus            =Density 
                                       Y=Young’s Modulus                    
 
     Sound Intensity         

                              I               I =  P / 4 π r2                                I2    

   d =  10 Log  ----   ∆ d =  10 Log  ----                                  

  Io                               I1        

   Io  =  1 x 10-12  W/m2   (Threshold of hearing  0 d  )                                       
          Violet  Blue    Green    Yellow    Orange      Red        
          d Sin  = m       m = Fringe number    
          d Sin  = (m-1/2)                  d = slit separation  
            ___ hz                                                                              ___hz 

       ( xm+1 – xm)                                    = wavelength                                     Thin Film Interference 
       --------------     =     -------        x  =  Fringe separation                                                        n  =  vac / n 
                 L              d                      L = Screen distance from Slits                    1 pi shift(ps)                           no (or 2) pi Shifts(nps) 

                                                                                                                    2t = (m+1/2) n   Constructive       2t = (m+1/2) n  Destructive 

                x              m       2t =  m n         Destructive             2t =  m n      Constructive 
              -----     =   -----  
                  L      d        1            
        n = 1                         2         4 

                                                                                                                                         
Hooke’s Law and Pendulums                                                   n = 1.5                   ref(ps) 
                t = thickness           3                     4 
            1       k                                       L                               m = 1 

V =   ------    ---      KE (U)= 1/2 kx2        T  =  2 π      ---- 

          2 π       m                                         g                                                                            ref(nps) 

               n =  1.33 

  
 
                                               Doppler Equations                                                                                         . 
 

   f’  =   Observed Frequency (new)                     +Vo = Toward the source               f’ = fo   1 ± v/c   

   fo  =  Original Frequency (real)                                     Vsd ± Vo           -Vo =  Away from the source      

   Vsd = Velocity of sound  (in  medium)       f’ = fo   ----------                                                        fo  = Source emits EM wave with a frequency fo              

    Vsc = Velocity of sound Source                                     Vsd ± Vsc         +Vsc = Away from Observer        f’   = Observed frequency (new frequency)       

    Vo  =  Velocity of observer      -Vsc =  Toward the Observer          v   = velocity between the source and the observer 

             c    = speed of light 

 

                          ∆  =    −     = V  = Unshifted Wavelength     C  =  speed of light                

                                                       C  = Shifted Wavelength          V  =   Velocity  of the object emitting the light 
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Thermodynamics:  

 

        

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  R Values for Insulation                          The 1st  law Thermodynamics is often formulated 

                                                                                   U =  Q – W     
                                                                            Internal  Energy =   Heat added   -  Work done 
                                                                                                                                         

      L = LoT           V = VoT 
 

Q = mcT -Q = Q 

 

Q = mLf         Q = mLv  

          
1 calorie = 4.186 J     
1 Calorie = 1000 kcal       
1 BTU = 252 cal  = 1.055 kJ      
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HEAT TRANSFER:                                                                                         Q         - k A T        -A T           -A T       
  H(Heat Flow) = Power                                                            H(Heat Flow) = P = ----    =  ---------- =   ---------  =   -----------   
                                                                                           t         L             L/k       R 

         L           - A • T •t            - A • T                                     Q 

R = ------  =   ---------------  =   ---------------                 S =  -----                 S =  SH – SC          
 K                      K             P     T 
 

         L            L =  Thickness        

R = -------        R = Insulation Value   =  [ft2 · F0 · hr/ Btu] or [K·m2 / W]          (1 K·m2/W = 5.678263 hr·ft2·°F/Btu) 
         K           K = Thermal Conductivity 

 

TF = (9/50F/0C )TC + 320F                TC = (5/9 0C / 0F) (TF-320F)           Kelvin = TC +273.15 

 
 

 

Gas Laws:  

 

 

Ideal Gas Law:                              Bernoulli’s Principle: 
           

PV = nRT               n= # of moles 

   R= 8.31 J /(mol K)    

                              Continuity of Fluids: 
PV=NkT  N= molecules / mole             

   k = 1.38 x 10-23 J/K             

 

              

  

    

 

 

                                       PO = Atmosphere Pressure 

  

                               Pascal’s Principle: 

 

                   F 

        Pressure  =  -------  =  N/m2 (SI Unit)   

                                                  Area 
     
        1 Pascal (Pa) = 1 N/m2 (SI unit) 

 

        1 ATM = 760 torr    

                                                                                                               = 760 mm Hg  
                                                                                                                                          = 101.33 kPa  
                                                                                                                                          = 14.7 psi 
Archimedes Principle:      

 

         

FB = Buoyant Force 

 = density of fluid 
V = Volume of fluid 

g =  gravity 
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Quantum / Nuclear Physics:   

         Special Theory of Relativity 
E = mc2                          E = Energy 

E = hf = p c  h = plank’s constant (6.63 x 10-34 J s )  

E=  hc /     f   = frequency 

  = h / p   m = mass 
    c  = speed of light (3 x 108 m/s) 
    p = momentum 
    1 eV = 1.6 x 10-19 J                    V + U’     
:                      U =    ------------------        V =   Relative Velocity between observers  

                              (1 + (vu’/c2))     u =  Velocity of an object relative to  
                    stationary observer 

  1            1                     u’ =  Is the velocity relative to  

E = −13.6         -------   -   ------        eV                                                            moving observer 

                        n2
f        n2

i                                                                                                                                                   
                                                                                                                                            

 
 
 
 
      

    
Heisenberg Uncertainty Principle  

    

x p> h/4  =  h   

 

 
 

 

 

 

 

 

Nuclear Physics: 
 
Carbon Dating:   Carbon 14 
 

                         t1/2 = half-life carbon-14 = 5730 years 
                      N      
           In   ---------                          t = age or death rate  
                      No       

t =                                           t1/2                   N/No = Percentage C-14 remaining compared to living sample 

              (-0.693)     
                                                                                      In = Natural Log 
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SI Units, Base and Derived 
 

 Some other units such as the hour, litre, tonne, and electron volt are not SI units, but are widely used in conjunction with SI units 

SI Fundamental 
Base Units 

 Named units derived from SI base units 

        
Length m (meter)  Name Symbol Quantity Equivalents SI base unit 

Equivalents 

Mass kg (kilogram)  hertz Hz frequency 1/s s−1 

Time s (second)  radian rad angle m/m dimensionless 

Electric Current A (Ampere)  steradian sr solid angle m2/m2 dimensionless 

Thermodynamic 
Temperature 

K (Kelvin  newton N force, weight kg⋅m/s2 kg⋅m⋅s−2 

Substance 
Amount 

mol (mole)  pascal Pa pressure, stress N/m2 kg⋅m−1⋅s−2 

Luminous 
Intensity 

cd (Candela)  joule J energy, work, heat N⋅m   C⋅V   W⋅s kg⋅m2⋅s−2 

   watt W power, radiant flux J/s    V⋅A kg⋅m2⋅s−3 

   coulomb C electric charge or quantity of electricity s⋅A s⋅A 

   volt V voltage, electrical potential 
difference, electromotive force 

W/A 
J/C 

kg⋅m2⋅s−3⋅A−1 

   farad F electrical capacitance C/V           s/Ω kg−1⋅m−2⋅s4⋅A2 

   ohm Ω electrical resistance, impedance, reactance V/A kg⋅m2⋅s−3⋅A−2 

   siemens S electrical conductance 1/Ω           A/V kg−1⋅m−2⋅s3⋅A2 

   weber Wb magnetic flux J/A kg⋅m2⋅s−2⋅A−1 

   tesla T magnetic field strength, magnetic flux 
density 

V⋅s/m2         Wb/m2 
N/(A⋅m) 

kg⋅s−2⋅A−1 

   henry H inductance V⋅s/A      Ω⋅s        Wb/A kg⋅m2⋅s−2⋅A−2 

   degree Celsius °C temperature relative to 273.15 K K - 273.15 K - 273.15 

   lumen lm luminous flux cd⋅sr cd 

   lux lx illuminance lm/m2 m−2⋅cd 

   becquerel Bq radioactivity (decays per unit time) 1/s s−1 

   gray Gy absorbed dose (of ionizing radiation) J/kg m2⋅s−2 

   sievert Sv equivalent dose (of ionizing radiation) J/kg m2⋅s−2 

   katal kat catalytic activity mol/s s−1⋅mol 

        

Some  Additional SI derived units Some Additional SI derived units 

Name Symbol Quantity Expression in                 
SI base units 

Name Symbol Quantity Expression in                 
SI base units 

square metre m2 area m2 cubic metre per kilogram m3/kg specific volume m3⋅kg−1 

cubic metre m3 volume m3 newton per metre N/m = J/m2 surface tension, stiffness kg⋅s−2 

metre per second m/s speed, velocity m⋅s−1 watt per metre kelvin W/(m⋅K) thermal conductivity m⋅kg⋅s−3⋅K−1 

cubic metre per 
second 

m3/s volumetric flow m3⋅s−1 coulomb per cubic metre C/m3 electric charge density m−3⋅s⋅A 

metre per second 
squared 

m/s2 acceleration m⋅s−2 ampere per square metre A/m2 electric current density A⋅m−2 

metre per second 
cubed 

m/s3 jerk, jolt m⋅s−3 farad per metre F/m permittivity 
m−3⋅kg−1⋅s4⋅A
2 

radian per second rad/s angular velocity s−1 henry per metre H/m permeability m⋅kg⋅s−2⋅A−2 

newton second N⋅s 
momentum, imp
ulse 

m⋅kg⋅s−1 volt per metre V/m electric field strength m⋅kg⋅s−3⋅A−1 

newton metre 
second 

N⋅m⋅s 
angular 
momentum 

m2⋅kg⋅s−1 ampere per metre A/m magnetic field strength A⋅m−1 

newton metre 
N⋅m = 
J/rad 

torque, moment 
of force 

m2⋅kg⋅s−2 candela per square metre cd/m2 luminance cd⋅m−2 

newton per second N/s yank m⋅kg⋅s−3 lumen second lm⋅s luminous energy cd⋅sr⋅s 

kilogram per square 
metre 

kg/m2 area density m−2⋅kg ohm metre Ω⋅m resistivity m3⋅kg⋅s−3⋅A−2 

http://en.wikipedia.org/wiki/Hour
http://en.wikipedia.org/wiki/Litre
http://en.wikipedia.org/wiki/Tonne
http://en.wikipedia.org/wiki/Electronvolt
http://en.wikipedia.org/wiki/Non-SI_units_accepted_for_use_with_SI
http://en.wikipedia.org/wiki/SI
http://en.wikipedia.org/wiki/Symbol
http://en.wikipedia.org/wiki/Physical_quantity
http://en.wikipedia.org/wiki/SI_base_unit
http://en.wikipedia.org/wiki/Hertz
http://en.wikipedia.org/wiki/Frequency
http://en.wikipedia.org/wiki/Radian
http://en.wikipedia.org/wiki/Angle
http://en.wikipedia.org/wiki/Dimensionless
http://en.wikipedia.org/wiki/Steradian
http://en.wikipedia.org/wiki/Solid_angle
http://en.wikipedia.org/wiki/Dimensionless
http://en.wikipedia.org/wiki/Newton_(unit)
http://en.wikipedia.org/wiki/Force
http://en.wikipedia.org/wiki/Weight
http://en.wikipedia.org/wiki/Pascal_(unit)
http://en.wikipedia.org/wiki/Pressure
http://en.wikipedia.org/wiki/Stress_(physics)
http://en.wikipedia.org/wiki/Joule
http://en.wikipedia.org/wiki/Energy
http://en.wikipedia.org/wiki/Mechanical_work
http://en.wikipedia.org/wiki/Heat
http://en.wikipedia.org/wiki/Watt
http://en.wikipedia.org/wiki/Power_(physics)
http://en.wikipedia.org/wiki/Radiant_flux
http://en.wikipedia.org/wiki/Coulomb
http://en.wikipedia.org/wiki/Electric_charge
http://en.wikipedia.org/wiki/Quantity_of_electricity
http://en.wikipedia.org/wiki/Volt
http://en.wikipedia.org/wiki/Voltage
http://en.wikipedia.org/wiki/Electrical_potential_difference
http://en.wikipedia.org/wiki/Electrical_potential_difference
http://en.wikipedia.org/wiki/Electromotive_force
http://en.wikipedia.org/wiki/Farad
http://en.wikipedia.org/wiki/Capacitance
http://en.wikipedia.org/wiki/Ohm_(unit)
http://en.wikipedia.org/wiki/Electrical_resistance_and_conductance
http://en.wikipedia.org/wiki/Electrical_impedance
http://en.wikipedia.org/wiki/Reactance_(electronics)
http://en.wikipedia.org/wiki/Siemens_(unit)
http://en.wikipedia.org/wiki/Electrical_conductance
http://en.wikipedia.org/wiki/Weber_(unit)
http://en.wikipedia.org/wiki/Magnetic_flux
http://en.wikipedia.org/wiki/Tesla_(unit)
http://en.wikipedia.org/wiki/Magnetic_field
http://en.wikipedia.org/wiki/Magnetic_flux_density
http://en.wikipedia.org/wiki/Magnetic_flux_density
http://en.wikipedia.org/wiki/Henry_(unit)
http://en.wikipedia.org/wiki/Inductance
http://en.wikipedia.org/wiki/Celsius
http://en.wikipedia.org/wiki/Temperature
http://en.wikipedia.org/wiki/Lumen_(unit)
http://en.wikipedia.org/wiki/Luminous_flux
http://en.wikipedia.org/wiki/Lux
http://en.wikipedia.org/wiki/Illuminance
http://en.wikipedia.org/wiki/Becquerel
http://en.wikipedia.org/wiki/Radioactivity
http://en.wikipedia.org/wiki/Gray_(unit)
http://en.wikipedia.org/wiki/Absorbed_dose
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