
Formulas 

 

Kinematics 

𝑑 = 𝑣⃗𝑡 

𝑎⃗ =
𝑣𝑓⃗⃗⃗⃗⃗ − 𝑣𝑖⃗⃗⃗ ⃗

𝑡
 

𝑣𝑓⃗⃗⃗⃗⃗ = 𝑣𝑖⃗⃗⃗ ⃗ +  𝑎⃗𝑡 

𝑑 = 𝑉𝑖
⃗⃗⃗𝑡 +

1

2
𝑎⃗𝑡2 

𝑣𝑓
2 = 𝑣𝑖

2 + 2𝑎𝑑 

𝑑 =
𝑣𝑓⃗⃗⃗⃗⃗ + 𝑣𝑖⃗⃗⃗ ⃗

2
𝑡 

𝑣⃗𝑎𝑣 =
𝑑𝑇𝑜𝑡𝑎𝑙

𝑡𝑇𝑜𝑡𝑎𝑙
 

𝑣⃗𝑎𝑣 =
𝑣𝑓⃗⃗⃗⃗⃗ + 𝑣𝑖⃗⃗⃗ ⃗

2
 

 

Forces 

𝐹𝑁𝐸𝑇 = 𝑚𝑎 

𝐹𝑁𝐸𝑇 = ∑ 𝐹 

𝐹𝑔 = 𝑚𝑔 

𝐹𝑓 = 𝜇𝐹𝑁 

𝐹𝑔 =
−𝐺𝑚1𝑚2

𝑑2
    

𝑔 =
𝐺𝑚

𝑑2
 

Equilibrium 

𝜏 = 𝐹⊥𝑑 

∑𝜏𝑐𝑐𝜔
= ∑𝜏𝑐𝜔 

∑𝐹𝑦 = 0 

∑𝐹𝑥 = 0 

 

Constants 

𝐺 = 6.67𝑥10−11𝑁𝑚2/𝑘𝑔2 

𝑐 = 3.00𝑥108m/s 

𝑔earth = 9.8 m/𝑠2 

e- = -1.602 x 10 -19 C 

p+ = 1.602 x 10 -19 C 

Work Energy Power 

  

𝑊 = 𝐹𝑑 

𝑊 = Δ𝐸 

𝑃𝑜𝑤𝑒𝑟 =
𝑤

𝑡
 

𝜀 =
𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
 

𝜀 =
𝑤𝑜𝑢𝑡

𝑤𝑖𝑛
 

𝐾𝐸 =
1

2
𝑚𝑣2  

𝑃𝐸 = 𝑚𝑔h 

𝑄 = 𝑚𝐶Δ𝑇 = 𝑚𝐶(𝑇𝑓 − 𝑇𝑖) 

 

 

Momentum 

Impulse = 𝐹 ⋅ 𝑡 

Impulse = ∆𝑝 =  𝑝𝑓 − 𝑝𝑖 

𝑝 = 𝑚𝑣 

 

 

Circular Motion 

𝐹𝑛𝑒𝑡 =
𝑚𝑣2

𝑟
 

𝐹Ne 𝑡 =
𝑚4𝜋2𝑟

𝑇2
 

 

 

 

 

 

k = 9.0 x 109 Nm2/c2 

µ0 = 4 𝜋 x10-7Tm/A 

me = 9.11 x 10 -31kg  

mp = 1.67 x 10 -27kg 

Electromagnetism 

 

𝐹𝐸 =
𝑘𝑄1𝑄2

𝑟2
 

𝐹𝛽 = 𝛽𝐼𝑙 

𝐹𝛽 = 𝑄𝑣𝛽 

𝐸⃗⃗ =
𝑘𝑄

𝑟2
 

𝐸⃗⃗ =
𝛥𝑉

𝑑
 

𝐸𝑝 =
𝑘𝑄1𝑄2

𝑟
 

𝛥𝐸𝑝 = 𝛥𝑉𝑄 

𝛽 =
𝜇0𝑁𝐼

𝑙
 

𝜀𝑚𝑓 = 𝛽𝑙𝑣 

𝜀𝑚𝑓 = −
𝑁𝛥Ф1

𝛥𝑡
 

Ф𝛽 = 𝛽𝐴 

 

Trig 

sin 𝜃 =
0

𝐻
 

cos 𝜃 =
𝐴

𝐻
 

𝑇𝑎𝑛𝜃 =
0

𝐴
 

2sin(𝜃) 𝑐𝑜𝑠 (𝜃) =  sin (2𝜃) 



 

   

   

   

   

 


