
M2 Essentials: Summary of AQA Mechanics 2 content not provided in the formula book 
Moments and equilibrium 

𝑀𝑜𝑚𝑒𝑛𝑡 = 𝐹𝑜𝑟𝑐𝑒 × 𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒 

 

𝑀 = −𝐹𝑥 sin 𝜃 
(note: an anti-clockwise 

moment is negative) 

 
For a rigid body to be in equilibrium: 

𝑅𝑒𝑠𝑢𝑙𝑡𝑎𝑛𝑡 𝐹𝑜𝑟𝑐𝑒 = 0 
𝑅𝑒𝑠𝑢𝑙𝑡𝑎𝑛𝑡 𝑀𝑜𝑚𝑒𝑛𝑡 = 0 

 
Centre of mass 

The point at which the mass, and hence weight, of an object 
can be thought to act.  For uniform symmetrical shapes, this 
is always on any lines of symmetry.   

𝑥̅ =
𝑚1𝑥1 + 𝑚2𝑥2 + ⋯

𝑚1 + 𝑚2 + ⋯
 

(𝑆𝑢𝑚 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑜𝑚𝑒𝑛𝑡𝑠 = 𝑇𝑜𝑡𝑎𝑙 𝑚𝑜𝑚𝑒𝑛𝑡) 
 

Energy 

Work Done (energy transferred): 𝑊𝐷 = 𝐹𝑥  

Kinetic Energy: 𝐾𝐸 =
1

2
𝑚𝑣2 

 

Gravitational Potential Energy: 𝐺𝑃𝐸 = 𝑚𝑔ℎ  

Elastic Potential Energy: 𝐸𝑃𝐸 =
𝜆𝑒2

2𝑙
 

 
 

Hooke’s law 

𝑇 =
𝜆𝑥

𝑙
 

𝑇 = 𝑡𝑒𝑛𝑠𝑖𝑜𝑛 (𝑁) 𝜆 = 𝑚𝑜𝑑𝑢𝑙𝑢𝑠 𝑜𝑓 𝑒𝑙𝑎𝑠𝑡𝑖𝑐𝑖𝑡𝑦 (𝑁) 
𝑥 = 𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛 (𝑚) 𝑙 = 𝑛𝑎𝑡𝑢𝑟𝑎𝑙 𝑙𝑒𝑛𝑔𝑡ℎ (𝑚) 

 
Proof of Elastic Potential Energy formula 

𝑇 =
𝜆𝑥

𝑙
   ⟹     𝑊𝑜𝑟𝑘 𝐷𝑜𝑛𝑒 𝑏𝑦 𝑇𝑒𝑛𝑠𝑖𝑜𝑛 = ∫

𝜆𝑥

𝑙
 𝑑𝑥

𝑒

0

= [
𝜆𝑥2

2𝑙
]

0

𝑒

=
𝜆𝑒2

2𝑙
 

 
Power 

Power is the rate of doing work (that is, the rate of transferring energy) 

𝑃 =
𝑊𝐷

𝑡
 𝑃 = 𝐹𝑚𝑣 

𝑃 = 𝑝𝑜𝑤𝑒𝑟 (𝑊) 
𝑊𝐷 = 𝑤𝑜𝑟𝑘 𝑑𝑜𝑛𝑒 (𝐽) 
𝑡 = 𝑡𝑖𝑚𝑒 (𝑠) 

𝐹𝑚 = 𝑚𝑜𝑡𝑖𝑣𝑒 𝑓𝑜𝑟𝑐𝑒 (𝑁) 
𝑣 = 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 (𝑚𝑠−1) 

 
 Variable acceleration 

𝑣 =
𝑑𝑥

𝑑𝑡
 𝑎 =

𝑑𝑣

𝑑𝑡
=

𝑑2𝑥

𝑑𝑡2
 𝑥 = ∫ 𝑣 𝑑𝑡 𝑣 = ∫ 𝑎 𝑑𝑡 

 
Circular motion 

𝜔 =
𝜃

𝑡
 𝑇 =

2𝜋

𝜔
 𝑣 = 𝑟𝜔 𝑎 = 𝑟𝜔2 𝑎 =

𝑣2

𝑟
 𝐹 = 𝑚𝑟𝜔2 𝐹 =

𝑚𝑣2

𝑟
 

𝜔 = 𝐴𝑛𝑔𝑢𝑙𝑎𝑟 𝑠𝑝𝑒𝑒𝑑 
(𝑟𝑎𝑑 𝑠−1) 

𝑣 = 𝑆𝑝𝑒𝑒𝑑 (𝑚𝑠−1) 
𝑟 = 𝑅𝑎𝑑𝑖𝑢𝑠 (𝑚) 

𝐹 = 𝐶𝑒𝑛𝑡𝑟𝑖𝑝𝑒𝑡𝑎𝑙 𝑓𝑜𝑟𝑐𝑒 
(𝑁) 

 
Differential equations 

𝐼𝑓 𝑎 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑣:   𝑎 =
𝑑𝑣

𝑑𝑡
= 𝑓(𝑣)   ⟹     ∫

1

𝑓(𝑣)
 𝑑𝑣 = ∫ 1 𝑑𝑡 

 


