
 
 
 

 

 

Equations of motion 

 

𝑣 = 𝑢 + 𝑎𝑡  
 

𝑣2 = 𝑢2 + 2𝑎𝑠 

 

𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

 

𝑠 = 𝑣𝑡 −
1

2
𝑎𝑡2 

 

𝑠 = (
𝑢 + 𝑣

2
)𝑡 

 

 

 

Momentum 

 

𝑰𝒎𝒑𝒖𝒍𝒔𝒆 = 𝑭𝒊𝒏𝒂𝒍 𝒎𝒐𝒎𝒆𝒏𝒕𝒖𝒎 − 𝒊𝒏𝒊𝒕𝒊𝒂𝒍 𝒎𝒐𝒎𝒆𝒏𝒕𝒖𝒎 

=  𝑚𝑣 − 𝑚𝑢 

 

𝑴𝒐𝒎𝒆𝒏𝒕𝒖𝒎 𝒃𝒆𝒇𝒐𝒓𝒆 𝒄𝒐𝒍𝒍𝒊𝒔𝒊𝒐𝒏 =  𝑴𝒐𝒎𝒆𝒏𝒕𝒖𝒎 𝒂𝒇𝒕𝒆𝒓 𝒄𝒐𝒍𝒍𝒊𝒔𝒊𝒐𝒏 

𝑚1𝑢1 + 𝑚2𝑢2 = 𝑚1𝑣1 + 𝑚2𝑣2 

 

 

  

*Equations not given in the formula sheet* 



 
 
 

 

Moment 

 

𝑀𝑜𝑚𝑒𝑛𝑡 = 𝐹𝑜𝑟𝑐𝑒 × 𝑃𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 

 

𝑴𝒐𝒎𝒆𝒏𝒕 𝑬𝒒𝒖𝒊𝒍𝒍𝒃𝒓𝒊𝒖𝒎 (𝒂𝒃𝒐𝒖𝒕 𝒂 𝒔𝒆𝒍𝒆𝒄𝒕𝒆𝒅 𝒑𝒐𝒊𝒏𝒕) 
 

𝐴𝑛𝑡𝑖 − 𝑐𝑙𝑜𝑐𝑘𝑤𝑖𝑠𝑒 𝑚𝑜𝑚𝑒𝑛𝑡𝑠 = 𝐶𝑙𝑜𝑐𝑘𝑤𝑖𝑠𝑒 𝑚𝑜𝑚𝑒𝑛𝑡𝑠 

 

 

 

Position Vectors 

 

𝑷𝒐𝒔𝒊𝒕𝒊𝒐𝒏 𝑽𝒆𝒄𝒕𝒐𝒓 = 𝑶𝒓𝒊𝒈𝒊𝒏𝒂𝒍 𝑷𝒐𝒔𝒊𝒕𝒊𝒐𝒏 + (𝒗𝒆𝒍𝒐𝒄𝒊𝒕𝒚 𝒗𝒆𝒄𝒕𝒐𝒓)𝒕𝒊𝒎𝒆 

 

𝑟 = 𝑟0 + 𝑣𝑡  
 

 
Displacement from AB = Position vector of B – Position Vector of A 
 

𝑫𝒊𝒔𝒕𝒂𝒏𝒄𝒆 (𝒎𝒂𝒈𝒏𝒊𝒕𝒖𝒅𝒆 𝒐𝒇 𝒅𝒊𝒔𝒑𝒍𝒂𝒄𝒆𝒎𝒆𝒏𝒕 𝒑𝒊 + 𝒒𝒋) =  √𝒑𝟐 + 𝒒𝟐  

 

 

 

C 

𝐹 =  𝜇𝑅 

𝜇 = 𝑐𝑜𝑒𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑡 𝑜𝑓 𝑓𝑟𝑖𝑐𝑡𝑖𝑜𝑛 

𝑅 = 𝑅𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑓𝑜𝑟𝑐𝑒 

 



 
 
 

Tips 

 

 When an object is at rest (or constant velocity) 

o Horizontal forces are equal 

o Vertical forces are equal 

 

 When an object is moving 

o Resultant force = mass x acceleration 

𝐹 = 𝑚𝑎 

 Momentum 

 Remember to select a positive direction in momentum problems. Velocity and 

Impulse can change signs depending on the direction.  

 

 During a collision, the impulse on both particles are the same but in opposite 

directions. 

 

 Connected systems 

 In a connected system, tension is the same for both particles.  

 

 You can draw force diagrams for the particles separately or as one system. 

 

 Parallel vectors 

 If two vectors are parallel, you can use the ratio method to find the answer. 
𝒑𝟏𝒊

𝒑𝟏𝒋
=

𝒑𝟐𝒊

𝒑𝟐𝒋
 

 Eg. 

 

(7 − 5𝑡)

12𝑡 − 20
=

−5

8
 

 

 When they give you an angle such as sin ∝ =
3

4
 , you can find tan ∝  𝑂𝑅 𝑐𝑜𝑠 ∝ by 

drawing a right angle triangle. 


