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Recap: Basic Integration
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Basic Rules of Integration

1 𝑓(𝑥)] ± 𝑔(𝑥)] 𝑑𝑥 = 𝑓 𝑥 𝑑𝑥 ± 𝑔 𝑥 𝑑𝑥

2  𝑘𝑓(𝑥) 𝑑𝑥 = 𝑘 𝑓(𝑥) 𝑑𝑥 where k is a constant, 𝑘 ≠ 0

3 
𝑑

𝑑𝑥
𝑓(𝑥) 𝑑𝑥 = 𝑓 𝑥 + 𝑐

4
𝑑

𝑑𝑥
 𝑓(𝑥) 𝑑𝑥 = 𝑓(𝑥)

5

Note:

𝑓] 𝑥 𝑔(𝑥)] 𝑑𝑥 ≠ 𝑓(𝑥) 𝑑𝑥 ∙ 𝑔(𝑥) 𝑑𝑥

න
𝑓(𝑥)

𝑔(𝑥)
𝑑𝑥 ≠

𝑓(𝑥) 𝑑𝑥

𝑔(𝑥) 𝑑𝑥

𝑓′(𝑥) 𝑓(𝑥)

𝑥𝑛
𝑥𝑛+1

𝑛 + 1
+ 𝑐 , 𝑛 ≠ 1

𝑓′ 𝑥 [𝑓 𝑥 ]𝑛
[𝑓 𝑥 ]𝑛+1

𝑛 + 1
+ 𝑐 , 𝑛 ≠ 1

𝑒𝑥 𝑒𝑥 + 𝑐

𝑓′(𝑥)𝑒𝑓(𝑥) 𝑒𝑓(𝑥) + 𝑐

1

𝑥
ln 𝑥 + 𝑐

𝑓′(𝑥)

𝑓(𝑥)
ln 𝑓(𝑥) + 𝑐

𝑓′(𝑥) 𝑓(𝑥)

cos 𝑥 sin 𝑥 + 𝑐

sin 𝑥 − cos 𝑥 + 𝑐

sec2 𝑥 tan 𝑥 + 𝑐

𝑓′(𝑥) cos 𝑓(𝑥) sin 𝑓(𝑥) + 𝑐

𝑓′(𝑥) sin 𝑓(𝑥) − cos 𝑓(𝑥) + 𝑐

𝑓′ 𝑥 sec2 𝑓(𝑥) tan 𝑓(𝑥) + 𝑐

Practice

න
𝑥

(3𝑥2 + 1)
𝑑𝑥

=
1

6
න

6𝑥

(3𝑥2 + 1)
𝑑𝑥

=
1

6
ln 3𝑥2 + 1 + 𝑐

Practice

න32𝑥+1 𝑑𝑥 = න𝑒 2𝑥+1 ln 3 𝑑𝑥

=
1

2 ln 3
න 2 ln 3 𝑒 2𝑥+1 ln 3 𝑑𝑥

=
1

2 ln 3
𝑒 2𝑥+1 ln 3 + 𝑐

=
1

2 ln 3
32𝑥+1+ 𝑐

Practice

න
𝑥

(3𝑥2 + 1)
𝑑𝑥

=
1

6
න

6𝑥

(3𝑥2 + 1)
𝑑𝑥

=
1

6
ln 3𝑥2 + 1 + 𝑐

Practice

න𝑥 s𝑖𝑛(5𝑥2) 𝑑𝑥

=
1

10
න10𝑥 s𝑖𝑛(5𝑥2) 𝑑𝑥

= −
1

10
𝑥 cos 5𝑥2 + 𝑐
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Other Trigonometric Integration Techniques

Useful Trigonometric Identities

sin2 𝑥 + cos2 𝑥 = 1
tan2 𝑥 + 1 = sec2 𝑥
cot2 𝑥 + 1 = cosec2 𝑥

From MF26

From Factor Formula, Derive:

sin(𝛼 + 𝛽) + sin(𝛼 − 𝛽) = 2 sin 𝛼 cos 𝛽
sin(𝛼 + 𝛽) − sin(𝛼 − 𝛽) = 2 cos 𝛼 sin 𝛽
cos(𝛼 + 𝛽) + cos(𝛼 − 𝛽) = 2 cos 𝛼 cos 𝛽
cos(𝛼 + 𝛽) − cos 𝛼 − 𝛽 = −2 sin 𝛼 sin 𝛽

Not found in MF26, but useful!

Practice

නsin 𝑥 cos 3𝑥 𝑑𝑥

=
1

2
න2 sin 3𝑥 cos 𝑥 𝑑𝑥

=
1

2
නsin 3𝑥 + 𝑥 + sin(3𝑥 − 𝑥) 𝑑𝑥

=
1

2
නsin 4𝑥 + sin 2𝑥 𝑑𝑥

=
1

2
−
1

4
cos 4𝑥 −

1

2
cos 2𝑥 + 𝑐

= −
1

8
cos 4𝑥 −

1

4
cos 2𝑥 + 𝑐
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Standard Integration Rules

From MF26

න
𝑓′(𝑥)

𝑎2 − [𝑓 𝑥 ]2
𝑑𝑥 = sin−1

𝑓(𝑥)

𝑎
+ 𝑐

න
𝑓′(𝑥)

𝑎2 + [𝑓 𝑥 ]2
𝑑𝑥 =

1

𝑎
tan−1

𝑓(𝑥)

𝑎
+ 𝑐

Practice

න
3

5 + 𝑥2
𝑑𝑥 =

3

5
tan−1

𝑥

5
+ 𝑐

Practice

න
𝑥

4 − 𝑥6
𝑑𝑥 =

1

3
න

3𝑥

22 − (𝑥3)2
𝑑𝑥

=
1

3
sin−1

𝑥3

2
+ 𝑐Practice

න
1

𝑥2 + 6𝑥 − 7
𝑑𝑥

= න
1

𝑥2 + 6𝑥 + 32 − 32 − 7
𝑑𝑥

= න
1

(𝑥 + 3)2−42
𝑑𝑥

=
1

2(4)
ln

𝑥 + 3 − 4

𝑥 + 3 + 4
+ 𝑐

=
1

8
ln

𝑥 − 1

𝑥 + 7
+ 𝑐
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Integration By Substitution

Example: Use the substitution 
1

2
𝑥 = tan 𝑢 to find 

1

4+𝑥2
𝑑𝑥

Start with the substitution given in the question
1

2
𝑥 = tan 𝑢

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

𝑑𝑥

𝑑𝑢
= 2sec2 𝑢

𝑑𝑥 = 2sec2 𝑢 𝑑𝑢 ---(2)

Sub (1) and (2) into 
1

4+𝑥2
𝑑𝑥

න
1

4 + 𝑥2
𝑑𝑥 = න

1

4 + (2 tan 𝑢)2
× 2 sec2 𝑢 𝑑𝑢

= න
1

4 + 4 tan2 𝑢
× 2 sec2 𝑢 𝑑𝑢 = න

1

2 1 + tan2 𝑢
× 2 sec2 𝑢 𝑑𝑢

= න
1

2 sec2 𝑢
× 2 sec2 𝑢 𝑑𝑢 = න

2 sec2 𝑢

2 sec 𝑢
𝑑𝑢

= නsec 𝑢 𝑑𝑢 = ln sec 𝑢 + tan 𝑢 + 𝑐

Sub x back in

ln
𝑥2 + 4

2
+
𝑥

2
+ 𝑐 = ln

𝑥2 + 4 + 𝑥

2
+ 𝑐

General Formula

න𝒇(𝒙)𝒅𝒙 = න𝒇 𝒙 𝒖
𝒅𝒙

𝒅𝒖
𝒅𝒖
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Integration By Parts

General Formula

න𝒖
𝒅𝒗

𝒅𝒙
𝒅𝒙 = 𝒖𝒗 − න𝒗

𝒅𝒖

𝒅𝒙
𝒅𝒙

Order Of Choice For 𝒖

𝑳𝑰𝑨𝑻𝑬

Logarithm
Inverse Trigo

Algebraic
Trigo

Exponential

Example: Find  𝑥3 𝑒3𝑥𝑑𝑥

න𝑥3 𝑒3𝑥𝑑𝑥 = (𝑥3)
𝑒3𝑥

3
− න

𝑒3𝑥

3
3𝑥 𝑑𝑥

=
1

2
𝑥3𝑒3𝑥 −න𝑥𝑒3𝑥𝑑𝑥

1

2
𝑥3𝑒3𝑥 −න𝑥𝑒3𝑥𝑑𝑥 =

1

2
𝑥3𝑒3𝑥 − 𝑥

𝑒3𝑥

3
− න

𝑒3𝑥

3
1 𝑑𝑥

=
1

2
𝑥3𝑒3𝑥 −

1

3
𝑥𝑒3𝑥 +

1

3
න 𝑒3𝑥 𝑑𝑥

=
1

2
𝑥3𝑒3𝑥 −

1

3
𝑥𝑒3𝑥 +

1

9
𝑒3𝑥 + 𝑐

𝑢 = 𝑥3 𝑑𝑣

𝑑𝑥
= 𝑒3𝑥

𝑑𝑢

𝑑𝑥
= 3𝑥 𝑣 =

𝑒3𝑥

3

𝑢 = 𝑥 𝑑𝑣

𝑑𝑥
= 𝑒3𝑥

𝑑𝑢

𝑑𝑥
= 1 𝑣 =

𝑒3𝑥

3

Use LIATE to 
determine:

Integrate by 
parts again



8

For more notes & learning materials, visit:
www.overmugged.com

‘A’ levels crash course program

IG handle:
@overmugged
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Join our telegram channel:
@overmuggedAlevels

Need help?

Shalyn Tay
(Private tutor with 4 
years of experience)

82014166
(Whatsapp)

@shalyntay
(telegram username)

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!

http://www.overmugged.com/
https://www.instagram.com/overmugged/
https://t.me/overmuggedAlevels
https://www.overmugged.com/crashcourses

