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Vectors 

   

Right Angle Trig 
 

sin 𝜃 =
𝑂𝑝𝑝

𝐻𝑦𝑝
 

  

cos 𝜃 =
𝐴𝑑𝑗

𝐻𝑦𝑝
  

 

tan 𝜃 =
𝑂𝑝𝑝

𝐴𝑑𝑗
  

 

Sine Law 
 

𝑎

sin 𝐴
=

𝑏

sin 𝐵
=

𝑐

sin 𝐶
  

 
sin 𝐴

𝑎
=

sin 𝐵

𝑏
=

sin 𝐶

𝑐
  

 
If finding an angle greater than 90° 
using sine law need to take  

180° − 𝜃𝑟𝑒𝑓 

 

Cosine Law 
  
𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 ⋅ cos 𝐴   
 

cos 𝐴 =
𝑎2−𝑏2−𝑐2

−2𝑏𝑐
  

Kinematics 

𝑣̅ =
Δ𝑑

Δ𝑡
 

 

𝑑 = 𝑣̅𝑡 
 

𝑣̅ =
𝑣𝑓 + 𝑣0

2
 𝑎 =

Δ𝑣

Δ𝑡
 

𝑣𝑓
2 = 𝑣0

2 + 2𝑎𝑑 

 
𝑑 = 𝑣0𝑡 +

1

2
𝑎𝑡2 

𝑣𝑓 = 𝑣0 + 𝑎𝑡  
 
 

Forces 

𝐹𝑛𝑒𝑡 = 𝑚𝑎 𝐹𝑛𝑒𝑡 = 𝑤𝑖𝑛𝑛𝑒𝑟𝑠 − 𝑙𝑜𝑠𝑒𝑟𝑠 𝐹𝑔 = 𝑚𝑔 𝐹𝑓𝑟𝑖𝑐 = 𝜇𝐹𝑁 

Inclines        

 

𝐹𝑔|| = sin 𝜃 × 𝐹𝑔 

 

  

𝐹𝑔⊥ = cos 𝜃 × 𝐹𝑔 

 

  

Energy 

𝑊 = 𝐹𝑑 = Δ𝐸 𝐸𝑃 = 𝑚𝑔ℎ 
𝐸𝑘 =

1

2
𝑚𝑣2 

 

𝑃 =
𝑊

𝑡
= 𝐹𝑣̅ Eff =

𝑃𝑜𝑢𝑡

𝑃𝑖𝑛
 or 

𝑊𝑜𝑢𝑡

𝑊𝑖𝑛
 

𝐸ℎ = 𝑚𝑐ΔT 
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Momentum 

𝑝 = 𝑚𝑣 Δ𝑝 = 𝐹𝑛𝑒𝑡𝑡 
 

Equilibrium 

𝜏 = 𝐹𝑑 𝜏𝑐𝑐 = 𝜏𝑐 
Circular Motion 

𝐶 = 2𝜋𝑟 
𝑣 =

2𝜋𝑟

𝑇
= 2𝜋𝑟𝑓 𝑇 =

1

𝑓
 

𝑎𝑐 =
𝑣2

𝑟
=

4𝜋2𝑟

𝑇2
 𝐹𝑐 = 𝑚𝑎𝑐 =

𝑚𝑣2

𝑟
=

4𝜋2𝑟𝑚

𝑇2
 𝑓 =

1

𝑇
 

Gravitation 

𝐹𝑔 = 𝑚𝑔 = 𝐺
𝑚1𝑚2

𝑟2
 𝑔 =

𝐺𝑚

𝑟2
 𝐸𝑝 = −

𝐺𝑚1𝑚2

𝑟
 𝐺 ≈ 6.674 × 10−11

𝑁 ⋅ 𝑚2

𝑘𝑔2
 

Static Electricity 

𝐹𝐸 = 𝐸𝑞 =
𝑘𝑞1𝑞2

𝑟2
 𝐸 =

𝑘𝑞

𝑟2
=

𝐹𝐸

𝑞
 𝐸𝑝 =

𝑘𝑞1𝑞2

𝑟
 𝑉 =

𝐸𝑝

𝑞
=

𝑘𝑞

𝑟
 

Δ𝐸𝑝 = 𝑞Δ𝑉 

𝑘 ≈ 8.988 × 109
𝑁 ⋅ 𝑚2

𝐶2
 

1𝜇𝐶 = 10−6𝐶   Between plates: 

𝐸 =
Δ𝑉

𝑟
 

 
Electromagnetism 

In solenoid:      𝐵 = 𝜇0𝐼𝑛                𝑛 =
𝑁

ℓ
                𝜇𝑜 = 4𝜋 × 10−7 

 
Force on wire:      

𝐹𝑚 = 𝐵 ⋅ 𝐼 ⋅ ℓ ⋅ 𝑠𝑖𝑛𝜃 
Force on moving object: 

𝐹𝑚 = 𝐵 ⋅ 𝑞 ⋅ 𝑣 ⋅ 𝑠𝑖𝑛𝜃 
 
 

Φ = 𝐵𝐴  
perpendicular 
to field 

𝜀 = 𝑁
ΔΦ

𝑡
 

 𝑽𝒑

𝑉𝑠
=

𝑵𝒑

𝑁𝑠
=

𝐼𝑠

𝑰𝒑
 

 

Circuit Electricity 

𝐼 =
𝑞

𝑡
 𝑉 = 𝐼𝑅 

𝑃 = 𝐼𝑉 =
𝑉2

𝑅
 

 
 
 

  

General 

100 cm = 1m 1000 g = 1 kg 1000 m = 1 km 1T = 1000 mT 𝐴𝑐𝑖𝑟𝑐𝑙𝑒 = 𝜋𝑟2  
 

 


