
How to calculate acceleration from velocity-displacement graph? It’s from 

kinematics. 

Acceleration is the rate at which the velocity of a body changes with time: 

𝑎 =
𝑑𝑣

𝑑𝑡
 

We can multiply it by 1 =
𝑑𝑥

𝑑𝑥
: 

𝑎 =
𝑑𝑣

𝑑𝑡

𝑑𝑥

𝑑𝑥
=

𝑑𝑣

𝑑𝑥
∗

𝑑𝑥

𝑑𝑡
 

But by definition velocity equals: 

𝑣 =
𝑑𝑥

𝑑𝑡
 

Therefore: 

𝑎 =
𝑑𝑣

𝑑𝑥
∗ 𝑣 

Therefore, acceleration equals slope on velocity-displacement graph multiplied by 

velocity. 

For example, we have velocity-displacement graph and want to find acceleration 

in point (𝑠0, 𝑣(𝑠0)) : 
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Slope in this point equals  

𝛥𝑣

𝛥𝑠
=

𝑑𝑣(𝑠)

𝑑𝑠
|𝑠=𝑠0

 

And velocity equals 𝑣(𝑠0). Therefore, acceleration in this point:  

𝑎(𝑠0) =
𝛥𝑣

𝛥𝑠
𝑣0 =

𝑑𝑣(𝑠)

𝑑𝑠
|𝑠=𝑠0

𝑣(𝑠0) = 𝑘 ∗ 𝑣(𝑠0) 

where 𝑘 =
𝑑𝑣(𝑠)

𝑑𝑠
|𝑠=𝑠0

 – slope in point (𝑠0, 𝑣(𝑠0)) 

v(s) 

s 

Δv 

Δs 

v(s0) 

s0 
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