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Kinematics 
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Dynamics (Forces) 

𝐹𝑔= 𝑚𝑔 𝐹𝑔= 𝐺
𝑚1𝑚2

𝑟2
 𝐹𝑓=𝜇𝐹𝑁 𝐹𝑠= 𝑘∆𝑥 

𝐹𝑛𝑒𝑡= 𝑚𝑎 𝐹𝑛𝑒𝑡 = Σ𝐹 

 

Work, Energy, and Power 

Σ𝐸𝑖 = Σ𝐸𝑓 𝑊 = 𝐹 ∥ 𝑑 𝑊 = Δ𝐸 𝑃 =
𝑊

Δ𝑡
=

Δ𝐸

Δ𝑡
 

𝐸𝑘=
1

2
𝑚𝑣2 𝐸𝑝= 𝑚𝑔ℎ 𝐸𝑝= −𝐺

𝑚1𝑚2

𝑟
 𝐸𝑠=

1

2
𝑘(Δ𝑥)2 

𝐸 = 𝑚𝑐2  𝑀𝐴 =
𝐹𝑜𝑢𝑡

𝐹𝑖𝑛
=

𝑑𝑖𝑛

𝑑𝑜𝑢𝑡
  𝑀𝐴 =

𝑟𝑜𝑢𝑡

𝑟𝑖𝑛
=

𝐷𝑜𝑢𝑡

𝐷𝑖𝑛
 𝑄 = 𝑚𝑐Δ𝑇  

𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝑊𝑜𝑢𝑡

𝑊𝑖𝑛
=

𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
  

 

Waves, Light, and Sound 

𝑣= 𝑓𝜆 𝑇 =
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=
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=
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𝑑 sin 𝜃𝑚 = 𝑚𝜆 

 

Electric Circuits 

𝐼 =
Δ𝑄

Δ𝑡
 𝑅=

𝜌𝑙

𝐴
 𝑉 = 𝐼𝑅 𝑃 = 𝐼𝑉 

𝑅𝑠 = ΣR 
1

𝑅𝑝
= Σ

1

𝑅
 𝑉𝑡𝑒𝑟𝑚𝑖𝑛𝑎𝑙 = 𝜀 ± 𝐼𝑅 

 

Quadratic Equation 

If 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0, then 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

 Circle Diameter, Area, and Circumference 

 𝑑 = 2𝑟 

 𝑎𝑟𝑒𝑎 = 𝜋𝑟2 = 𝜋
𝑑2

4
 

 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒 = 2𝜋𝑟 = 𝜋𝑑 

 

 

𝑟 
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Right Triangles 

 
sin 𝜃 =

𝑎

𝑐
 𝑎2 + 𝑏2 = 𝑐2 

cos 𝜃 =
𝑏

𝑐
 𝑎𝑟𝑒𝑎 =

1

2
𝑎𝑏 

tan 𝜃 =
𝑎

𝑏
  

 

 
All Triangles 
 𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 cos𝐶 

sin𝐴

𝑎
=
sin𝐵

𝑏
=
sin𝐶

𝑐
 

𝑎𝑟𝑒𝑎 =
1

2
𝑏𝑎𝑠𝑒 × ℎ𝑒𝑖𝑔ℎ𝑡 

 

 

Metric Prefixes 

Symbol Prefix Factor 

P peta 1015 

T tera 1012 

G giga 109 

M mega 106 

k kilo 103 

h hecto 102 

da deca 101 

- - 100 

d deci 10-1 

c centi 10-2 

m milli 10-3 

µ micro 10-6 

n nano 10-9 

p pico 10-12 
    

  Fundamental Constants and Physical Data 

Gravitational constant G = 6.67 x 10-11 N∙m2/ kg2 

Elementary charge e = 1.60 x 10-19 C 

Speed of light in a vacuum c = 3.00 x 108 m/s 

Gravity on Earth’s surface gEarth = 9.81 m/s2 

Earth radius rEarth = 6.38 x 106 m 

Earth mass mEarth = 5.98 x 1024 kg 

Moon radius rmoon = 1.74 x 106 m 

Moon mass mmoon = 7.35 x 1022 kg 

Sun radius rSun = 6.96 x 108 m 

Sun mass mSun = 1.98 x 1030 kg 
 

Unit Conversions 

Distance 

 1 mile = 1,760 yards ≈ 1.609 km 

 1 yard = 3 feet 

 1 foot = 12 inches 

 1 inch = 25.4 mm 

Mass 

 1 metric tonne = 1000 kg 

 1 ton = 2000 pounds 

 1 pound = 16 ounces 

 1 pound ≈ 453.6 g 

Volume 

 1 US gallon = 4 US quarts 

 1 US quart = 2 US pints 

 1 US pint = 16 US fluid ounces 

 1 US fluid ounce ≈ 29.6 mL 

Temperature 

 𝐹 =
9

5
𝐶 + 32 

 𝐶 =
5

9
(𝐹 − 32) 

Energy 
 1 calorie ≈ 4,184 J 
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