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Really good motion chart: 
vi vf v  ∆v a ∆t ∆s 
       

 
 

Acceleration due to gravity near 
various bodies 

Body accel. in 
m/s2 

accel. in 
g’s 

Earth 9.8 1 
Moon 1.7 0.17 
Mars 3.7 0.38 

Jupiter 24.8 2.54 
Pluto 0.49 0.05 
Sun 270 28 

 

MOTION EQUATIONS 

KINEMATICS 

“relativity factor”: 
2

2
v1 - 
c

 

rest frame
moving frame 2 2

ΔtΔt =
1 - v /c
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moving frame rest frameΔs =Δs 1 - v /c  

 
 

DYNAMICS 

moving object 2 2

mvp =
1 - v /c
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mcKE =  - mc
1 - v /c

 

 
2

0E  = mc  

 
c = 3.0 x 108 m/s 
 
1 light year ≡ the distance traveled by 

light in one year 
 
1 a.u. ≡ the distance between the earth 

and the sun = 93,000,000 miles 
 

Binomial Approximation: 
(1+α)n ≈ 1 + nα 

 
Approximation at low velocities: 

2 21RF  1 - ( )(v /c )2  

 
Approximation at velocities very near c: 

21v/c  1 - ( )(RF ) 2  

SPECIAL RELATIVITY 
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ΣQuantityinitial = ΣQuantityfinal 
 

p = mv
 

 
 

Impulse = FΔt = Δ(mv)


 
 

i fΣp  = Σp
 

 

 
i fΣE  = ΣE  

 
21KE = mv

2
 (low speeds) 

 
k = F/∆x 
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g 1PE  = m gh  

 
achieving goal

initial

E
Efficiency = 

E
 

 
G = 6.67 x10-11 N*(m/kg2) 
 
1 amu = 1.66053886 × 10-27 kg 
1 eV = 1.602 x 10-19 J 
 
masselectron = 5.49 x 10-4 amu 
massproton = 1.007276 amu 
massneutron = 1.008665 amu 

MOMENTUM & ENERGY 

 
acos(θ) = 
h

0sin(θ) = 
h
otan(θ) = 
a

 

 
2 2
x yR  = R  + R   

 
x

y

R  = R cos(θ*)
R  = R sin(θ*)

 

 
* = θ measured by convention 

 
Law of Sines: 

Sin(A) Sin(B) Sin(C) =  = 
A B C

 

 
Law of Cosines: 

2 2 2c  = a  + b  - 2abcos(C) 

VECTORS 
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ELECTROMAGNETIC SPECTRUM: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Speed of sound in air = 330 m/s 
Speed of light in air = 3 x 108 m/s 

 
v = f * λ 

 
Etotal ∝ A2 

 
Double slit: Δpath = Δs (d\L) 

 
Planck’s constant:  

h = 6.63 x 10-34 J*sec 
 

Ephoton = h * f 
 

Uncertainty: Δp * Δx ≤ h/4π 

 
deBroglie wavelength: 

λ = h / p 
deBroglie frequency: 

f = Etot/h 
 
 
 
 
 

WAVES & QUANTUM PHYSICS 
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General Unit Conversions 
Time: 

24 hours = 1 day 
365 days = 1 year 
10 years = 1 decade 
100 years = 1 century 
2 weeks = 1 fortnight 

Length: 
1 inch = 2.54 centimeters 
12 inches = 1 foot 
3 feet = 1 yard 
8 furlongs = 1 mile 
5280 feet = 1 mile 
100 cm = 1 meter 
1609 meters = 1 mile 
1 AU = 93,000,000 miles 
1 light year = 9.461 x 1015 meters 

Mass: 
1000 grams = 1 kilogram 
1 kilogram ≈ 2.2 pounds 
1 atomic mass unit = 1.7 x 10-27 kilograms 
1 kilogram = 0.0685 slugs 

Energy: 
1 eV = 1.6 x 10-19 J 

Other Quantities: 
1 acre = 4047 meters2 

1 gallon = 3.788 liters 
1 liter = 1000 cm3 
1 radian = 57.3° 
 
 
 
 
 
 
 

Metric Conversions 
 
Power Prefix abbreviation 
10-18 atto a 
10-15 femto f 
10-12 pico p 
10-9 nano n 
10-6 micro μ 
10-3 milli m 
10-2 centi c 
10-1 deci d 
103 kilo k 
106 mega M 
109 giga G 
1012 tera T 
1015 peta P 
1018 exo E 

Solar System Values: 
 
Mass of Earth:   6x1024 kg 
Radius of Earth:   6.4x106 m 
Distance to Moon:  3.8x108 m 
Mass of Moon:   7.4x1022 kg 
Distance to Sun:   1.5x1011 m 
Mass of Sun:   2x1030 kg 

Sub-Atomic Values: 
 
mass of electron = 9.1 x 10-31 kg 
charge of electron = -1.6 x 10-19 C 
mass of proton = 1.6 x 10-27 kg 
charge of proton = 1.6 x 10-19 C 
mass of neutron = 1.7 x 10-27 kg 
charge of neutron = 0 C 
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