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Basic Integration

Standard Integration Rules
Integration by Substitution
Integration by Parts

Need to know for subsequent chapter, such as
applications of integration and differential
equations

Usually tested within these other chapters

Rarely appears on its own, you’re expected to
integrate usually in contextual/application
questions

That being said, considered high weightage



Recap: Basic Integration
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Basic Rules of Integration f'(x) f(x) f'(x) f(x)

@) £ g@0]dx = [ f(x)dx + [ g(x)dx X :::1 . . o
[kf(x)dx =k [ f(x) dx where k is a constant, k # 0 O] [fT(lx-)l_]ZJr1 ben=1 sinx oS 4 C
f:—xf(x)dxzf(x)+c e* e’ +c sec? x tanx + ¢
4 dx = '(x)ef @ £
ax [ dx = () f(x)e © T f'(x) cos f(x) sin f(x) + ¢
Note: 1 In|x| + ¢
JUF gl dx # [ f(x)dx - [ g(x)dx x £/(x) sin £ (x) —cos f(x) + ¢

[, Jf@adx f'(x)

g(x) [g(x)dx F(x) In|f ()| + ¢ f'(x)sec? f(x) tan f(x) + ¢

Practice
Practice Practice Practice
f32x+1 dx = fe(2x+1) In3 dx
f+dx 1 j+dx fxsin(sz) dx
(BX + 1) _J-(z In 3) e(2x+1) In3 dx (3x + 1)
1 6x 2In3 _1 bx - 10x sin(5x2) d
‘Efm x _ L mma -afm x = 1o ) 10xsin(3xT) dx
n
= %ln|3x2+1|+c . = %1nl3x2+1l+c —1—1()XCOS(5x2)+C
— 32x+1 +c

21n3



SHALYN TAY COPYRIGHTED ©
Other Trigonometric Integration Techniques

From ME26 Useful Trigonometric Identities Practice
sin? x + cos?x =1
2 — cpp2 :
sin(4 + B) =sin Acos B + cos Asin B tan®x + 1 = sec”x jsmxcosSxdx
cot? x + 1 = cosec? x
— I 1 1 1
cos(A + B)=cos Acos B ¥ sin Asin B ZEJ-ZSinSXCOSde
+
tan(d + B)= ‘04 LtanB . 1[. |
1+ tan Atan B =3 fsm(3x+x)+sm(3x—x) dx
sin2A4 =2sin Acos A 1
= Ej-sin4x+sin2xdx
cos2A=cos® A-sin® A=2cos’> A-1=1-2sin* 4
2tan A [——cos4x——c052x +c
tan 24 = " )
1-tan” 4 From Factor Formula, Derive: = _§COS 4x — ZCOS 2x + ¢
sin P +sinQ =2sin+ (P + Q) cos+(P -

0 2 (PHQ)cosy(P-0) sin(a + B) + sin(a — f) = 2sina cos §

sin P meQEZCOS%(PJr Q)sin%(PfQ) sin(a¢ + B) —sin(a — f) = 2cosasinf
cos(a + f) + cos(e — ) = 2cosacosf

cos P +cosQ=2cos(P+Q)cos5(P—-0Q) cos(a + B) — cos(a — ) = —2sinasinf

cos P —cos O =-2sin (P + Q)sin 3 (P - Q) Not found in MF26, but useful!




f(x)

tan x

cotx

CoseC x

S€C x

From MF26

jﬁnm

1 _I[XJ
a a

In(sec x)

In(sin x)

—In(cosec x + cot x)

In(sec x + tan x)

Standard Integration Rules

00 L 100
| = TF@EE T g™

(<0 NGOk
x|<a

f fe dx = sin™! @ +

\ 4

(x>a) Practice
1
(‘x‘<a) J—x2+6x—7dx
(M <im) | . d
X\ <irm =
: x> +6x+32-32-7"
(0<x<7) J 1
= | ———— dx
(x + 3)2—42
0
(O<x<m) 1 |x+3—4_F
= n C
(‘x‘<Lﬂ') 2(4) x+3+4
2 _11 |x—1 N
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Practice

3 X

3
f dx =—tan 1 —+¢

5+ x2

Vs s

Practice
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= —sm
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Integration By Substitution

1

Varar

Example: Use the substitution %x = tanu to find [

Start with the substitution given in the question

! =t
2x— anu

x = 2tanu --- (1)
Differentiate wrt u

[ reax = | f(xw) & _ g5ec? u

du
dx = 2sec®u du --—-(2)

General Formula

1
4+4x2

Sub (1) and (2) into [ dx

X 2sec?udu

J 1 dx—f 1
Vi+xZ J4 + (2tanu)?

1
X ZSeczudu=f X 2sec’udu

1
f\/4+4tan2u 2V1 + tan?u

2sec?u
X 2sec’ludu =

1
B fzx/secz u 2secu du

= fsecu du = In|secu + tanu| + ¢

0

(

Sub x back in

Vx2+4+x
2

54'

x2+4 x

2 +2

GRS

{7

AN
AN

In +c=1In +c

R
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Integration By Parts

Example: Find [ x3 e3*dx

Use LIATE to
determine:
u=x3 dv _ p3%
dx
General Formula du 3 e3%
— = 3x v =—
dx
dv du 3x 3x
——dx = — —_ e e
T Ve [werar =6 () - [ (5) e
= 1x3e3x - f xe3* dx Integrate by
2 parts again
Order Of Choice For u u=x dv _ 3%
dx
LIATE du e3x
— =1 v=—-—
dx 3
Logarithm
Inverse Trigo 1 1 3% 3%
Algebraic —x3e3¥ — f xe3¥dx = —x3e3* — [ (x) (—) — f (—) (Ddx
Trigo 2 2 3 3
Exponential 1 1 1
= Ex3e3x —§xe3x +§j(e3x)dx
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‘A’ levels crash course program

Professionally designed crash course to help you get a condensed revision before your ‘A’ Levels!

Each H2 subject will have 3 crash course modules which will cover their entire H2 syllabus.

The 4 hour module focuses on going through key concepts and identifying commonly tested questions!
The crash courses modules will begin in June 2021 and last till Oct 2021.

Pre-register now on our website and secure your slots!
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I@l IG handle:
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0 Join our telegram channel:
@overmuggedAlevels

® Need help?

Shalyn Tay
(Private tutor with 4
years of experience)

82014166
(Whatsapp)

@shalyntay
(telegram username)
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