If You See...

You Should Think...

The integral of a power function
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The integral of a trig function
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Simple trig function integration:

1. jsin Xxdx = —-cosx+C
Icosxdx =sinx+C

J‘sec2 xdx = tan x + C

2

3

4. Isecxtan xdx =secx+C
5 _fcscz xdx = —cotx+C
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Icsc xcotxdx = —cscx+C

The integral of exponent functions
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Exponential function integration:
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2. szdx=j(e'”2)xdx=Iex'”zdx:

The integral of 1/x
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Exponential function integration:
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The integral of a quotient (with
simple divisor)
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Simplify by dividing (simple division)
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The integral of a quotient (with
complex divisor)

X} —2x% +1
(o2,
X+1

X X
Simplify by dividing (long division)
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The integral of a complex function
with derivative also present
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Simplify by u-substitution
1. letu=x*-2x*+1; then du = (3x* —4x )dx
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2. letu=cosx; then du =—sin xdx
jtanxdx J-sn_xd = _du:—ln|u|+C:—In|cosx|+C
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3. letu=x2+1; then du = 2xdx
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The integral of a quotient with a
squared term in the divisor
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Simplify by trig-substitution

1. Iet X =sin@; then dx = cos@d@and € =sin*x

[ dx— [N __ (45 _g,c—sinxC
J1-x? Ji—sin?g ° cosé
2. let x =cos@ ; then dx =—sin@d@dand @ =cos* x
I -1 dij—(—sm 0)do =I5|r?¢9d6'
N J1-cos?6 sin g
3. letx =tan@; then dx =sec’ #dPand & = tan™* x
I J~sec26d9 _Iseczéde
1+x 1+tan®0 sec’ @
4. letx =sec@; then dx =sec@AtanadPand € = sec* x
1 secdtand o secdtaned @
J dx = | =|
xx? —1 secOvsec?9—1 ° secOtand
Id9:0+C =sec™ | x|+C
5. letx =cot@; then dx =—csc’#d@and & = cot™ x
_ _ 2 _(_ 2
I 1 dx — csc 6d6?_J‘ (—csc”0)de

:jd9=0+c =costx+C

=jd9=9+c —tan'x+C

:Id0=0+c =cot?x+C
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6. Ietx cscd ; then dx =—csc@cotdd@and @ = csc x
I I (—cscHcoth)do J-cscecotedé?
cscOesc? 6 -1 cscdcotd

Id0=H+C:csc‘ | x|+C

Integration of a complex product

jxexdx

Integration by parts: [udv = uv - [vdu
letu=xanddv=e*dx = du=dx and v =¢"

jxexdx = xe* —J.dx =xe* —x+C

Integration of a complex fraction
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Integration by partial fractions:
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