/Write numerator as \ [ Resolve into partial fractions and integrate }4 Alternative

Basic Trigo

. . ” Int. method |
.k (derivative of denominator) + m Denominatorﬂ A Alternative /Complete tho square N\ into/ V{27
Find k& & m. Then use CAN be If ax’ +bx+c and ax® +bx +c In 1 1
. . _ 1. Ja+x
j f'(x) dr = 1n|f(x)| +C and Denominator factorised CAN be factorised . 1 “ . Jaz — dx = % In —x +C
f(x) CANNOT 1 A+ (x-B)’ I 1 |x—a
1 1 Y—B be factorised . Jz—dx . j ——dr==In +C
j—dxz—tanl( j+c ax” +bx+c R 1 & X —a 2a |x+a
kA2+(x—B)2 A A / J 1 d ,Az—(x—B)z
linear_ o vberc \ J
uadratic
/ . \ ki 4 of the form [ 1 ) MF27
Write numerator as jﬁdx N j | N P e,
“ k(derivative of denominator) + m ” linear constant constant a I X L X +d a a
. L - - Int.
Find k& & m. Then uie ]"H \/m quadratlc /quadrauc mdx ) o | Jﬁ dx =sin! g +C
. f(x) I -
f'(x)|f(x +C nv.
J. ( )[ ( )] n+1 Trigo
J = =sin' < 1_48 +C
A4 (x B)’
) INTEGRATION TECHNIQUES

[
- )
dv . Ism x dx
product of factors ju ™ dx

£'(x) @e double angle \ _[cos x dx
Integration by | parts F[f]  n=- f(x) e ;fg:errgllrl;iz'to rewrite Isecz x dx
A4 :
/ ¢ ¢ sin2A4 = 2sin Acos 4 Icoseczxdx
Identify the differentiable \ c0s2 A4 = cos® A—sin? Powers
on (u si ( (- N(ejew )

n 1 ofsinx| e |secxtanx dx
fun(ElonL(u) ustllrllg * Ix dr * jx dv cos2A=2cos’ A-1 | & cos x '[
— Logarithms . j(ax+b)"dx . _[e""‘*"dx _ . 2 < . _[cosec xcotx dx
I — Inverse Trigonometry cos2A=1-2sin" 4 |4
A — Algebraic e.g. powers of x , " (ax+b) e [F'(x)e™ dx e |tanx dx
T — Trigonometric function * -[ f'(x) [f(x)] dr f’ (x) I ) OR J
. . "t _ Fix v -
E — Exponential function B [f(x)] ! e J f(x) =e'" 4 Keep sin x or cos x as . Icot x dx E
& the integrable function (%) - on+l =In|f(x)[+C i J-fr(x)a”” dx f'(x) and use . JSﬁCX dx 3
F/ ;/ _ La”t) +C Kj'l?"()() [f(x)]” dx . jcosec x dx

\Thenju%dx:uv— v%dx/ —— \ Ina ) J \ J

START
Special case * Powers
of tan x
For I(exp)(trigo) dx , either choice works. v
2 . . 2
Do by parts TWICE & make a subject of Keepa tan” x, write it as sec” x—1 and
integral. use Jf'(x) [f(x)]” dx
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/ Lx+1)+3 \ [ Resolve into partial fractions and integrate r @ mplete the Squarh Alternative
x+2 de= | 2 2 4x 7y method
Carxel ¥+ x+l Denominator j 1 dr j;dx
CANbe Alternative [/ x* +2x-15 ¥ +2x-1s (VIF27 h
(2x+1) J 1 dr factorised J | L 4 J In l l rled
= — —_— — _— . = —_— |— - —_ X —
2 ¥ rxtl P (x+%)2+% De(rjloAn;Illr\llaé(’); 8(x-3) 8(x+5) (x+l) —16 > J—(x+l)2716dx—2(4)ln ¥+]+4+
be factorised & o j—dx 1, 1x-3
:%In|x2+x+l|+\/§tan_l(2f/§1j+C/ TR B—2x—» Y ’slnx+5 e )
linear ' I _J 1 -
e —_—dr = | —=dx
quadratic V8- 2x—x? \ NERCEIV Ny ;K MF27 R
f P e (e N of the form,, == S | oy, JT de=sin ' 4C
= - ¢ | ——=dr Trigo -
V8—2x—x’ V8—2x—x’ _linear (constam constant j25ix' g . el
—lox—2 Jquadratic drati 1 o ———dx=sin' "+ C
5 (2x-2) quadratic JJquadratic . dx 32— 3
V25-x ¥l

B - o — -~ \ Y,
Kz—\/fm—sinl (XTH)+C

I
dv
product of factors U dx

cosx dx

sec’ x dx

Powers of
¢ sin x & cos x .

5
cosec” x dx

[N S S S—

Integration ¢ by parts ﬂ double angle formulae \ o |secxtanx dx
/ \ . jsilﬁx dx . Icoszxdx . Icosec xcotx dx
o |xInx dx =|(x)(Inx) dx u T .
I J( )(In x) f'(x)[f(x)] ,ni—j f((j:)) ( af o) ) =j1—c;-)32xdx =jl+c§slxd\_ . Ilanxd_x
—(1 x) = j U . . o feorxdr | Z
¢ 1 sin2x C _1 sin2x c ’ =
—2\ 2 )70 2T )T 0jsecxdx 3
71 X .c .
2 e 4 + (J 1 de \ . ,[ J‘xe dx Keep sin x as f'(x) i@
-Ixzex dx :I(ex)(xz)dx (3x+2) (Bx+2) . J.sin“xclx:_(sinzxsinxdx * JCOSCCX
; e |
. Ism xdsz.(l)(sm x) dx =1I3(3x+2)—5 dx 3 Z)dx = 2[ xe =I(l—cos'x)sinxdx
3 X+
< [inxde = [(D)inx) dx . _le e — [sinx — cos? xsinx dv Powers of
K =l@+c :l]n|3x+2‘+c' 2e : '( . ! tan x
. 3 -4 3 ! =—cosx +3cos x+C
Special case¢ , . jCOSx(eS'"" )dx
: v 4

3x7 +1 3x de _
@”sinx dx:exsinx—J.excosxdx \ * [+ x dr .Jx3+x =" +C Kjtanzx cbc:j‘(scczxfl) dx \

:e‘sinx—[e"cosx—j—e"sinxdx} =j(3x2+|)(x3 +x)_% =ln|x"+x‘+C OJ.3"'dx OJta1]3xd.v:Ita113xtanx dx
:exsinx—excosx—je"sinxdx . S 3
1

_ 2, ;
2Je‘*sinx dx=¢"sinx—e"cosx+C — 2(x3 +x)2 +C 11’13 —J(SCC * l)talu dr

“sinx dx =—e*(sinx —cosx) + K = [sec? xtanx dx — [ tan x

R 1 K / . J/ Jscc xtanx dx Jta x dx

k 2 j k =15Lan1x—ln|secx|+(.‘ /
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