Integration Formula List

Power Rule

axnt1

Jax™dx = +c

n+1

Integration by Parts

If u & v are functions of x then

b b
judv=uv—fvdu fudv:[uv]g—fvdu
a a

Reverse Chain rule

__ (ax+b)nt1

a(n+1)

[(ax + b)" dx +c

Trigonometric Functions

[ sin(ax) dx = — 2cos(ax) +c
[ cos(ax) dx = %cos(ax) +c

[ tan(ax) dx = —ilog cos(ax) + ¢

Inverse and Reciprocal Trigonometric Functions

jsec(ax) dx = élog(sec(ax) + tan(ax)) + ¢
j cosec(ax) dx = %log(cosec(ax) —cot(ax)) + ¢

j cot(ax) dx =%log(sin(ax)) +c
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VI = aZx2
fsin‘l(ax) dx = x(sin"t(ax)) + %
Nepmprre
j cos™'(ax) dx =x(cos™(ax)) — #
Exponential Functions
ax
jexdx=ex+c faxdx=—+c
Ina

Volumes of Revolution

Volume of revolution around the x-axis

b
sznf y? dx
a

Volume of revolution around the y-axis

b
Vyznf x% dy
a

For a curve defined parametrically by x(t) and y(t) on the intervala <t < b

the volume of revolution around the x axis is given by

V, = fb dedt
x_nay dt

For a curve defined parametrically by x(t) and y(t) on the intervala <t < b

the volume of revolution around the y axis is given by

b d
Vy=7'[f xz—ydt
T
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For a curve defined parametrically by x(t) and y(t) on the intervala <t < b

Surface Area of Revolution

the surface area of revolution around the x axis is given by

Ay =2 fb b Py ar

For a curve defined parametrically by x(t) and y(t) on the intervala <t < b

the surface area of revolution around the y axis is given by

b dx dy
= — )2 _7)\2
A, ZHL x\](dt) + (dt) dt

For the polar curve r = f(8), where a < 8 < 3, the surface area of revolution formed

by revolving the graph of r = f(8) from 8 = a to 8 = [ about the polar axis is

B
A=z [ @ sin0 JFOF + [F@OF o

For the polar curve r = f(6), where @ < 8 < 3, the surface area of revolution formed

by revolving the graph of r = f(8) from 6 = a to 8 = 8 about the line 8 = g

B
A=2n [ () cos0 JIFOF + [T OF do

Arc Length

For functions given as y = f(x) with limits [x4, x5 ]

XB dy
= -2
S fx /1+(dx) dx
A

For functions given as x = f(y) with limits [y,, yz]

YB dx .
S = f 1+ (=)*dy
Ya dy
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For a curve defined parametrically by x(t) and y(t) on the intervala <t < b

the length of the arc between a and b is given by

bl dx dy
— —_ )2 —_7\2
s L\[dt) (2 de

For the polar curve r = f(8), where a < 8 < 3, the length of the arc between « and S is

given by
B B dr
s= | JF@F +F@Fdo = | /r2+(@>2 d

Area Under a Curve

For the curve given by y = f(x) the area under the curve and between the x-axis and

the limits a and b is given by

A= be(x) dx

For a curve defined parametrically by x(t) and y(t) on the intervala <t < b

the area under the curve and between the x-axis and the limits a and b is given by

b
A= j y(t) x'(t) dx

For the polar curve r = f(68), where a < 8 < [, the area is given by

A=2001F@)12 a0 or  A=2["r?dg
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