INTEGRAL TOOLS

Basic integration formulas (u is a function of x):
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[a"du= p
[ sinudu =—cosu+C

[cosudu =sinu+c

[ tan udue = ~n|cosu|+C

[ cotudu = In|sinu|+C

Isecudu =In|secu +tanu|+C

Icscudu = —1n|cscu +C0tu|+ C CORRECTED ON 1/25/18—COPY AND PASTE ERROR
Iseczdu =tanu+C

Icsczdu =—cotu+C

Isecutanudu =secu+C

du . u
=arcsin—+C
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Icscu cotudu =—cscu+C
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INTEGRAL TOOLS

_ ADDED ON 1/25/18 AND CORRECTED ON 1/30/18

du 1 u
I — =—arctan—+C
a +u- a a

ADDED ON 1/25/18

Algebra tools:

Rewrite an integrand having products
of functions as sums and/or differences
of functions

a+b)2 =a’+2ab+b*

2

(

(a b) =a’—2ab+b’
(a+b)( ) a-b’
(a-b)(a’+ab+b*)=a’-b’
(a+b)(a —ab+b2) a+b’
Rewrite an integrand with a rational

function as sums and/or differences of
functions

Simplify an integrand with a rational
function by factoring

a’ +2ab+b’ =(av+b)2
a’—2ab+b’ =(a—b)2
@ —b* =(a+b)(a—b)
a'~b’ =(a—b)(a* +ab+b*)
a+b =(av+b)(a2 —ab+b2)

Simplify rational function by
polynomial long division
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INTEGRAL TOOLS

Rewrite the denominator of the integrand
by completing the square

ool zoaes 2 2]
(1)

Basic exponent rules
m m m
a _ m a a n m
a"a" :am+n =q"™" a"b" :(ab) — am™ :(am) =<an) n[am :am/n
a" b" b"

Trigonometry tools:

Rewrite integrand using identities

Multiply numerator and denominator of
integrand by the Pythagorean conjugate

Integrating composite functions:

If(u)duzF(u)+C

(u = g(x),change of Variables)

u(b)
1 @i =FLu(o)]-Flu(a)]

(change limits of integration before integrating)

If[g(X)]g'(x)de(b)—F(a)

(sub. u = g(x), then find Jf(u)du, then back sub u = g(x) into F(u))

[f[e(x)]g (x)x=F[g(x)]+C

(pattern recognition )

Z[f[g(x)]g'(x)dX=F(b)—F(a)

(use pattern recognition and no changes to the limits of integration needed)
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