
Sphere 

Volume  

𝑉 =  
4

3
𝜋𝑟3 

Vector components 

𝑣𝑥0
=  𝑣0  cos 𝜃 

𝑣𝑦0
=  𝑣0  sin 𝜃 

Horizontal trajectory motion  

Conditions are 𝑎𝑥 = 0, 𝑣𝑥 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

𝑣𝑥 = 𝑣𝑥0
 

𝑥 = 𝑥0 + 𝑣𝑥0
𝑡 

Vertical trajectory motion 

Conditions are 𝑎𝑦 = −𝑔 =  −9.81 𝑚. 𝑠−2 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡 

𝑣𝑦 = 𝑣𝑦0
− 𝑔𝑡 

𝑦 = 𝑦0 + 𝑣𝑦0
𝑡 −  

1

2
 𝑔𝑡2 

𝑣𝑦
2 =  𝑣𝑦0

2 − 2𝑔(𝑦 − 𝑦0) 

Energy 

Potential 

𝐸𝑃 = 𝑚𝑔ℎ 

Kinetic 

𝐸𝐾 =  
1

2
𝑚𝑣2 

Conservation 

𝐸 =  𝐸𝑃 + 𝐸𝐾 

Rotational Motion 

Radians vs. degrees 

360° = 2𝜋 𝑟𝑎𝑑 

Arc length 



𝜃 =  
𝑙

𝑟
  clockwise negative, anticlockwise positive. 

Angular displacement 

∆𝜃 =  𝜃2 − 𝜃1 

Angular velocity 

𝑤̅ =
∆𝜃

∆𝑡
 (rad/s) 

Angular acceleration 

∝ =  
∆𝑤

∆𝑡
 (rad/s2) 

Linear velocity 

𝑣 = 𝑟 𝑤 

Moment of inertia 

𝐼 =  ∑ 𝑚 𝑟2 

Energy 

Potential 

𝐸𝑃 = 𝑚𝑔ℎ 

Kinetic 

𝐸𝐾 =  
1

2
𝑚𝑣2 + 𝐼𝑤2 

 


