
All formulas for volumes, arc length, and surface area have “dy” versions as well.

• Washer method for a solid of revolution:

volume = π

∫ b

a

(R(x)2 − r(x)2)dx,

where R(x) denotes the “big” (or “outer”) radius and r(x) denotes the
“small” (or “inner”) radius

• Shell method for a solid of revolution:

volume = 2π

∫ b

a

radius(x)height(x)dx,

where radius(x) denotes the radius of the shell at x and height(x) denotes
the height of the shell at x

• Arc length: the length of the graph of the function f(x) over the interval
[a, b] is

arclength =

∫ b

a

√
1 + (f ′(x))2dx

• Surface area: the surface area of the surface of revolution formed by the
graph of f(x) over [a, b] rotated about a line is

surfacearea = 2π

∫ b

a

radius(x)
√
1 + (f ′(x))2dx,

where radius(x) denotes the radius of a disk drawn at x (i.e. it denotes
the distance between the graph of f(x) and the axis of revolution)

• equation of a circle:

(x− h)2 + (y − k)2 = r2

equation of an ellipse:

(x− h)2

a2
+

(y − k)2

b2
= 1

equation of a hyperbola:

(x− h)2

a2
− (y − k)2

b2
= 1,

or

− (x− h)2

a2
+

(y − k)2

b2
= 1

1



• slope of the graph of a parametric equation of the form

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

is
dy

dx
=

dy
dt
dx
dt

; given the slope m (determined by
dy

dx
) at the point (x0, y0)

(determined by plugging a value of t into the parametric equations), the
equation for the tangent line is y − y0 = m(x− x0)

• converting from polar coordinates to rectangular coordinates:{
x = r cos(θ)
y = r sin(θ)

• converting from rectangular coordinates to polar coordinates
r =

√
x2 + y2

θ =

 arctan
(y
x

)
(x, y) is quadrants I or II

π + arctan
(y
x

)
(x, y) is quadrants III or IV
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