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x = r cos (φ) 
y = r sin (φ) 
x’ = r cos (φ + θ) 
y’ = r sin (φ + θ) 

Trig Identity… 
x’ = r cos(φ) cos(θ) – r sin(φ) sin(θ) 
y’ = r sin(φ) cos(θ) + r cos(φ) sin(θ) 

Substitute… 
x’ = x cos(θ) - y sin(θ) 
y’ = x sin(θ) + y cos(θ) 

θ 

(x, y) 

(x’, y’) 

φ	
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x'= Id ⋅ (R(φ) ⋅ (Id ⋅ x − t))+ t
= Id ⋅ (R(φ) ⋅ x − R(φ) ⋅ t) + t
= R(φ) ⋅ x + (R(φ) ⋅ (−t) + t)
= R(φ) ⋅ x + t'

Our composite example is a rotation 
around an arbitrary 2D point with 

position t! 
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