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(ÁÒÏÌÄȭÓ AP Calculus BC 
Rectangular ɀ Polar ɀ Parametric  

Ȱ#ÈÅÁÔ 3ÈÅÅÔȱ 
18 June 2010 

 
 
 Rectangular  Polar  Parametric  
Point   

 
  or   

          

                  

        

 
 

 

Line  
 

 
 

where   
 

 
 

 
 

 

 
 

 
Use  

 
 

Plane 

 
 

 

Vector form: 
 

 

 

 
 

where: 
 s and t range over all real 

numbers 
  v and w are given vectors 

defining the plane 
 r0 is the vector representing the 

position of an arbitrary (but 
fixed) point on the plane 

http://en.wikipedia.org/wiki/File:Intersecting_planes.svg
http://en.wikipedia.org/wiki/File:Polar_to_cartesian.svg
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Circle  
 

 
 

r = a (constant) 
ʃ = ʃ 

 

 
 

 

Ellipse  
 

 

 
 

 
Focus length, c, from center 

 
 

Eccentricity  

 

 
)Æ " Ѕ τȟ ÔÈÅÎ rotate coordinate 

system: 

 

 
 

 
New  = (xȭ, yȭ), Old = (x, y) 

 Rotates through angle  from x-axis 

 

 
relative to center 

 
 

 

 
 

 
 

 
 

 
 

 
 is the angle between the x-axis and the 

major axis of the ellipse. 
 

 

http://faculty.eicc.edu/bwood/ma155supplemental/supplemental31.htm
http://en.wikipedia.org/wiki/File:Conic_sections_with_plane.svg
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Parabola  Vertical axis of symmetry: 
 

directrix:  y = -p 
focus:  (0, p) 

 
 

 
 

Example:   
 

 
 

 

 

 
 

Vertical axis of symmetry as the Y-axis: 
 
 

 
Horizontal axis of symmetry as the X-

axis: 
 
 

 
General Form: 

 
 

Hyperbola  
 

 

 
 

 
If , rectangular hyperbola 

 
Focus length, c, from center 

 
 

Eccentricity  

 

 

 

 

 

 
 

East-west opening hyperbola: 
 
 

- or - 
 

 
 

North-south opening hyperbola: 
 
 

- or ɀ 
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1st 
Derivative  

 
  

2nd 
Derivative   

  

Integral 

 

 

 

Double 
Integral  

  

Trip le  
Integral  

(See Volume section below)  

Inverse 
Functions  

 
 

Inverse Function Theorem: 

 

where  

   
 
 
 
 
 

 
 
 
 
 
 

(Not applicable) 

http://en.wikipedia.org/wiki/File:Riemann_sum_convergence.png
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Arc Length  

 

 
Proof : 

 

  

 

 

 

 

 

 

 

 

 
Circle: 

  
 

 
 

 

 

 

Perimeter  Square: P = 4b 
Rectangle:  P = 2l + 2w 
Triangle : P = a + b + c 

Circle: C = ʌd = 2ʌr  
Ellipse:  

See arc length See arc length 



 

                          Rectangular  Polar            Parametric                  . 
 

Copyright © 2010 by Harold A. Toomey                                                                        6    
 

Area Square:  A = s² 
Rectangle:  A = lw 

Rhombus:  A = ½ ab 
Parallelogram: A = bh 

Trapezoid:  

 
Triangle:  A = ½ bh 

Triangle:  A = ½ ab sin(C) 
 

Triangle: 

 

Equilateral Triangle:  
 

Frustum:    

Circle:  A = ʌr² 
Circular Sector:  A = ½ r²   

Ellipse:  A = ʌab 

 

 where   
 

Proof: 
Area of a sector: 

 

where arc length  
 

 

 

where  and  
or 

x(t) = f(t) and y(t) = g(t) 
 

Simplified : 

 

 
Proof: 

 

y = f(x) = g(t) 
 

 

Lateral 
Surface 
Area 

Cylinder:  S = 2ʌrh 
Cone:  S = ʌrl 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

http://en.wikipedia.org/wiki/File:Polar_coordinates_integration_Riemann_sum.svg
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Total  
Surface 
Area 

Cube: S = 6b² 
Rectangle:  S = 2l + 2w + 2h 

Regular Tetrahedron:  S = 2bh 
Cylinder:  S = 2ʌr (r + h) 

Cone:  S = ʌr² + ʌrl = ʌr (r + l)  
Sphere: S = 4ʌr² 

Ellipsoid:  S = (too complex) 

 
 

 

 

Surface of 
Revolutio
n 

For revolution about the x-axis: 

 

 
For revolution about the y-axis: 

 

For revolution about the x-axis: 

 

 
For revolution about the y-axis: 

 

For revolution about the x-axis: 

 

 
For revolution about the y-axis: 

 

Volume  Cube: V = s³ 
Rectangular Prism:  V = lwh 

Cylendar: V = ʌr²h 
Triangular Prism:  V= Bh 
Tetrahedron:  V= ́  bh 

Pyramid:  V = ́  Bh 

Sphere:  

Ellipsoid:  V = ʌabc 

Cone:  V = ́ bh = ́  ʌr²h  
 

 

Cylindrical coordinates: 

 

 
Spherical coordinates: 
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Volume of 
Revolutio
n 

Disc Method - Rotation about the x-
axis: 

 

 
Washer Method - Rotation about the 

x-axis: 

 

 
Cylinder Method - Rotation about 

the y-axis: 

 

 

Disc Method 

 

Cylindrical Shell  Method 
 

 

 

 


