
DISPLACEMENT, VELOCITY AND ACCELERATION IN SHM 

 

Displacement  𝑥 = 𝐴𝑠𝑖𝑛(𝜔𝑡 +  𝜑) 

Velocity   𝑣 = 𝐴𝜔𝑐𝑜𝑠(𝜔𝑡 +  𝜑) =  𝐴𝜔𝑠𝑖𝑛 (𝜔𝑡 +  𝜑 +  
𝜋

2
) or finally 𝑣 =  𝜔√𝐴2 − 𝑥2 

Acceleration         𝑥 = −𝜔2𝐴𝑠𝑖𝑛(𝜔𝑡 +  𝜑) = 𝜔2𝐴𝑠𝑖𝑛(𝜔𝑡 +  𝜑 +  𝜋) or finally 𝑎 =  −𝜔2𝑥 
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Velocity, v 𝐴𝜔 0 −𝐴𝜔 0 𝐴𝜔 

Acceleration, a 0 −𝜔2𝐴 0 𝜔2𝐴 0 

 

Graph of Velocity vs Displacement will be Elliptical. 

 

SHM AS A PROJECTION OF UNIFORM CIRCULAR MOTION 

 



 

ENERGY OF SHM 

 

 


