
Analytic geometry 

1 polar coordinates 

 

 

 
 

 

Relationship between polar and rectangular coordinates 

 

 



 

 

 

 

 



Graphs in polar coordinates 

 

 

 

 

 



[Q] Transform the polar equation 𝑟 = 𝑠𝑖𝑛𝜃 into Cartesian coordinates. 

========================================= 

Exercises 

1-Sketch the graph of r = cos 2θ in polar coordinates, θ∈ [0, 𝜋]. 

 

2-Sketch the graph of r = a(1 − cos θ ) in polar coordinates, assuming a to be a 

positive constant, θ∈ [0, 𝜋]. 

 

3-Sketch the curves (a) r = 1 (b) θ = π/4 (c) r = θ (θ ≥ 0) in polar coordinates. 



 

2 tangent lines and arc length 

              for parametric and polar curves 

Tangent lines to parametric curves 

 

 

 



 

 
[Q]A butterfly flies between branches, following the path described by the two 

parametric equations 

 



 

 
Tangent lines to polar curves 

 

 

 



 

 

 

 

 

 



 

 

 

Arc length of a polar curve 

 



 

 

 

 

 

 

 

 

 

 

 

 



3 area in polar coordinates 

Area in polar coordinates 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 



4 conic sections in calculus 

Conic sections 

 

 

 

 



Definitions of the conic sections 

 

 

 

 



 

 

 

 

Equations of parabolas in standard position 

 

 



 

 

 

 

Equations of ellipses in standard position 

 

 



 

 

 

 

 

 



 

 

 



 

 

 

Equations of hyperbolas in standard position 

 



 
 

 

 

 

 



 

 



 

 

A quick way to find asymptotes 

 
 



Translated conics 
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5 rotation of axes; second-degree equations 
Quadratic equations in x and y 

 

 

  
Rotation of axes 
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Eliminating the cross-product term 

 

 

 



 

 

 

 

 

 



 

 

 

 



 

 



 

 

 

The discriminant 

 

 



 

 

 

 

 


