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Relativity 
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Forces, Dynamics, Collisions, & Equilibrium 
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Energy & Orbital Mechanics 
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Electrostatics 
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Electromagnetism 

𝐹𝑚⃑⃑ ⃑⃑  =  𝐵⊥
⃑⃑⃑⃑  ⃑𝐼𝑙  𝐹𝑚⃑⃑ ⃑⃑  = 𝑄𝑣𝐵⊥

⃑⃑⃑⃑  ⃑  �⃑� =  𝜇0𝑛𝐼 =  𝜇0
𝑁

𝑙
𝐼  𝜀 =  𝐵⊥

⃑⃑⃑⃑  ⃑𝑙𝑣 

Φ = 𝐵⊥
⃑⃑⃑⃑  ⃑𝐴  𝜀 =  −𝑁

ΔΦ

Δ𝑡
  𝑉𝑏𝑎𝑐𝑘 =  𝜀 − 𝐼𝑟  

𝑉𝑠

𝑉𝑝
= 

𝑁𝑠

𝑁𝑝
= 

𝐼𝑝

𝐼𝑠
 

Kinematics 
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Useful Constants and Physical Data:  

Gravitational Acceleration at Earth’s surface…… 𝑔 =  −9.80
𝑚

𝑠2 

Universal Gravitational Constant ………………..𝐺 = 6.67 𝑥 10−11𝑁
𝑚2

𝑘𝑔2 

Speed of light in a vacuum…………………….…𝑐 = 3.00 𝑥 108 𝑚

𝑠
  

Coulomb’s Constant………………………….…..𝑘 = 9.00 𝑥 109𝑁
𝑚2

𝐶2  

Elementary charge……………………………….𝑒 =  ±1.60 𝑥 10−19𝐶 

Mass of a proton…………………………………𝑚𝑝+ = 1.67 𝑥 10−27𝑘𝑔 

Mass of an electron………………………………𝑚𝑒− = 9.11 𝑥 10−31𝑘𝑔 

Mass of an alpha particle………………………...𝑚𝛼2+ = 6.65 𝑥 10−27𝑘𝑔 

Permeability of free space………………………. 𝜇0 = 4𝜋 × 10−7𝑇
𝑚

𝐴
 

 Earth Data:  

Mass of the Earth………………………………... 𝑚𝐸 = 5.98 𝑥 1024 𝑘𝑔 

Radius of the Earth …………………………….…𝑟𝐸 = 6.38 𝑥 106𝑚 

Orbital Radius around the Sun ………………...….𝑟 = 1.50 𝑥1011𝑚 

Orbital Period around the Sun ………………….…𝑇 = 3.16 𝑥 107𝑠 

Period of Rotation on axis (length of day) ……......𝑇 = 8.61 𝑥 104𝑠 

 

 Moon Data: 

Mass of the Moon……………………………….. 𝑚𝑀 = 7.35 𝑥 1022𝑘𝑔 

Radius of the Moon ………………………………𝑟𝑀 = 1.74 𝑥 106𝑚 

Period of orbit around Earth ……………………...𝑇 = 2.36 𝑥 106𝑠 

Radius of orbit around Earth…………………….. 𝑟 = 3.84 𝑥 108𝑠 

Period of rotation on axis (length of day)…….…. 𝑇 = 2.36 𝑥 106𝑠 

 

 Sun Data:  

Mass of Sun……………………………………... 𝑚𝑠 = 1.98 𝑥 1030𝑘𝑔 

90° Triangle Geometry 

 

𝑆𝑖𝑛 𝜃 =  
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
 

𝐶𝑜𝑠 𝜃 =  
𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡

𝐻𝑦𝑝𝑜𝑡𝑒𝑛𝑢𝑠𝑒
 

𝑇𝑎𝑛 𝜃 =  
𝑂𝑝𝑝𝑜𝑠𝑖𝑡𝑒

𝐴𝑑𝑗𝑎𝑐𝑒𝑛𝑡
 

𝑎2 + 𝑏2 = 𝑐2 

Non 90° Triangle Geometry (Or 

all triangles) 

 

Cosine Law 

𝒄𝟐 = 𝒂𝟐 + 𝒃𝟐 − (𝟐𝒂𝒃 ∙ 𝒄𝒐𝒔 𝑪) 

 

Sine Law 
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If, ax2 + bx + c = 0 then, 

𝑥 =
−𝑏 ± √𝑏2 − 4𝑎𝑐

2𝑎
 

Work Power Energy Momentum 

𝑊 = 𝐹𝑑  𝐸𝑝 =  𝑚𝑔Δℎ 𝐸𝑘 = 
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𝑊𝑜𝑢𝑡

𝑊𝑖𝑛
 𝑥 100% =

𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
 𝑥 100% 


