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Motion 
Definitions and Formulae 

Variables Type of 
quantity 

SI units Definition  

Distance Scalar m The total length of space travelled between two points. 

Displacement Vector m The shortest distance from initial point to final point in a given 
direction. 

Time taken Scalar s The time interval during a motion. 

Speed Scalar m/s Rate of change of distance travelled. 

Velocity Vector m/s Rate of change of displacement. 

Acceleration Vector m/s^2  Rate of change of speed or velocity. 

 

Remain at rest 

Distance or displacement = constant 

Speed or velocity = 0 

Acceleration = 0 

 

For constant motion  

Distance or displacement changing  

Speed or velocity = constant 

Acceleration = 0 

 

For constant acceleration 

Distance or displacement changing  

Speed or velocity changing 

Acceleration = constant 
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𝑠𝑝𝑒𝑒𝑑 =
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒

𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛
 , 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑠𝑝𝑒𝑒𝑑 =

𝑡𝑜𝑡𝑎𝑙 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑑

𝑡𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛
 

𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 =
𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡

𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛
, 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦 =

𝑡𝑜𝑡𝑎𝑙 𝑑𝑖𝑠𝑝𝑎𝑙𝑐𝑒𝑚𝑒𝑛𝑡

𝑡𝑜𝑡𝑎𝑙 𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛
 

𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 =
𝑐ℎ𝑎𝑛𝑔𝑒 𝑖𝑛 𝑠𝑝𝑒𝑒𝑑 𝑜𝑟 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦

𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛
 , 𝑐ℎ𝑎𝑛𝑔𝑒 = 𝑓𝑖𝑛𝑎𝑙 − 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 

• Total distance travelled = area under the speed-time graph 

• Total displacement = area under the velocity-time graph 

 

Equations of motions, 𝒔, 𝒖, 𝒗, 𝒂, 𝒕 

𝑣 = 𝑢 + 𝑎𝑡 

𝑣2 = 𝑢2 + 2𝑎𝑠 

𝑠 =
(𝑢 + 𝑣)

2
𝑡 

𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 

𝑠 = 𝑣𝑡 −
1

2
𝑎𝑡2 

Where 

𝑠 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑟 𝑑𝑖𝑠𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡, 𝑚 

𝑢 = 𝑖𝑛𝑖𝑡𝑖𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 𝑜𝑟 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦, 𝑚/𝑠 

𝑣 = 𝑓𝑖𝑛𝑎𝑙 𝑠𝑝𝑒𝑒𝑑 𝑜𝑟 𝑣𝑒𝑙𝑜𝑐𝑖𝑡𝑦, 𝑚/𝑠 

𝑎 = 𝑎𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛, 𝑚/𝑠2 

𝑡 = 𝑡𝑖𝑚𝑒 𝑡𝑎𝑘𝑒𝑛, 𝑠 


