@ Is it one of the standard Integration Types Checklist: Hints for every type:

* First take any constants out of integral
forms? I (must be a product to take out)
* Don't forget to write +c after every

Exponentials Natural log (In) no indefinite integral (integral w/out limits)
1) f e*dx = e* 1)f§dx — In |x| * You catn aIV\‘layts uze(a su:StfitUtiﬁrt‘ for .
. . . every type instead (works for all types o
. 2) [ e tbdyx = ;e“x”’ 2)f ax1+b dx = %lnlax + b| @ Is it a fraction? f(x) integrals). Let u = f(x)
HOWers: 4 5 » Differentiate answers to check if you’ve
et x eg /[ dx
kx e.g.[e*dx 9)33 ) .
1) [ kx"dx = ——,n# -1 , F100 done the integration correctly
n+1 3) J'f (x)ef(x)dx = ef®) 3) f = dx =In|f(x)|
e. g.fosdx, fo(x+ 4)(x — 2)dx e.g. [ 4x e’ +2dx 3x e* . .
9. e.g[zdx [o—dx (3 Is it a "harder trigonometry type”

x _ 1 &
4) [a*dx = —a

2)f(ax + b)"dx = %% 5) [ a**+bdx = —qgex+h Bring up and Power
e.g.[6(2x— 1)5d3«1:l+1 e_g_fascxlfzadx 1)f%dx =[x ™dx =’::in #1
3) [ F @) dr =L 6) [ f' (e Vdx = -l eefzdx, (55 +3)dx
e.g.[3x(x*+ Z)S,fcosx sin3 x dx e.g.[3xa*ldx 2) [ LD dx = [ £(2)(f () dx = )™

flon -n+1

1 3 o @ Is it a product of 2 unrelated
e.g.fmdx,f%ﬁdx,fﬁdx d. . f 7—
Basic Trigonometry Istinct factors:
1) [sinxdx = —cos x
2) [ sin(ax + b) dx = —:11 cos(ax + b)
e.g.[ sin2xdx and [ sin(4x + 1) dx
3)[ f'(x)sin f(x) dx = —cos f(x)
e.g.[ 5xsin (3x?)dx and [ x%sin(4x3) dx
4) [ cos x dx = sinx @ By parts @ Substitution
5)[ cos (ax + b)dx = lllsin(ax + b) (turns the integral a very
e.g.[ cos3xdx and [ cos(2x + 3) dx du simple standard form)
6) [ f'(x)cos f(x)dx = sinf (x) uv= f vadx Substitutions to use:
e.g.[ 3xcos(2x?) dx and [ x? cos(2x3® — 2) dx Powers:
7 2xdx =t . To know which u .
4 Seczx roran 1 to choose: u is [ (Fe0)"dx
8)/ sec(ax + b)dx ==tan (ax+ b ’ =
) ( ) @, ( ) ’ what comes first L(?tu 1)
e.g.[ sec?2xdx and [ sec? (4x + 1) dx i LIATE Exponentials
9) [ f'(x)sec? f(x) dx = tan f(x) L [..eV@dx
e.g.[ x sec?(2x?) dx and [ x%sec?(4x3 + 1) dx n Letu = f(x)
10) [ sec x tan x dx = sec x InvTrig Fractions
i 1 [==5dx or [ ——dx
) [ sec(ax + b)tan (ax + b) dx = Esec(ax + b) Algebra (%) (f)"
e.g.[ sec2x tan2xdx and [sec (2x — 1) tan(2x — 1) dx it ) Letu = f(x)
12) [ f'(x)sec f(x) tan f(x) dx = secf (x) i MM
e.g. [ xsec (222) tan(2x%) dx and [ 22 sec (x3) tan(x3) dx Note: If none of the types al:.\ove then either Exp [...sin(f(x)) dx
_ you must first do the following and then Letu = f(x)
13) [ cosec x cot x dx = —cosec x . check back above o Roots
14) [ cosec (ax + b)cot(ax + b) dx = — ;cosec(ax +b) o splitfractions using rule # _ tci_l_%r fxe“"dx f dx orf...\/mdx
e.g.[ cosec2x cot 2x dx and [ cosec(3x + 1) cot(3x + 1)dx f9x+6 . f(x+4)(x_1) o i JT@E)
15)[ f'(x)cosec f(x)cot f(x) dx = —cosec f(x) x § ’ If3\/97 foSln x ax Let uO:Rm
o ; .
e.g.[ 4x cosec x* cot x* dx and [ x%cosec x3 cot x3 dx ° actorise an cance4 st J %* sinx dx ,
16) [ cosec? x dx = —cot x | & [ 2% In2xd u? = f(x) & u = /(f(0)
5 . = I Xz insxax second sub is better
17) [ cosec”(ax + b) dx = — - cot (ax + b) o Divide first [ sin 2x e**
e.g.[ cosec?2xdx and [ cosec? (4x — 1) dx f%idx [Inx dx IW (f(_x)) dx
18) [ f'(x)cosec? f(x) dx = —cot f(x) o Use partial fractions [ arctanx dx - Letu = f(x)
eg.[ xcosec? (4x?) dx and fxzcosecz (7x3) dx (may need to factorise the denominator or OR
divide first)
' 5 5x%—6x—3 22—5x—6 Note: each time we u=a+.fx
Extra common results: / (x-1)(3x+2) dx, | x-D(x2-1) dx, [ T use parts we “kill” a second sub is better
Jtan x dx = In|sec x| o Complete the square in the denominator power of the
_ ; 1 1
J cotx dx = In|sin x| | ez =/ X algebra type. We Note: All Function f(x)
[secxdx = In| secx + tan x| o Adapt the numerator of the fraction by C il types on the left can use
[ cosecx dx = —In |cosecx + cot x| splitting into 2 fractions COL TS el substitution instead: Let
4x+19 dx= 4x+25 5 d once
erer il (x2+12x+41 - x2+12x+41) x u = f(x)




