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Standard Differentiation Rules
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𝑓(𝑥) 𝑓′(𝑥)

𝑥𝑛 𝑛𝑥𝑛−1

𝑒𝑥 𝑒𝑥

ln 𝑥
1

𝑥

sin 𝑥 cos 𝑥

cos 𝑥 −sin 𝑥

tan 𝑥 sec2 𝑥

𝑓(𝑥) 𝑓′(𝑥)

[𝑓(𝑥)]𝑛 𝑛[𝑓(𝑥)]𝑛−1𝑓′(𝑥)

𝑒𝑓(𝑥) 𝑒𝑓(𝑥)𝑓′(𝑥)

ln 𝑓 𝑥 , 𝑓 𝑥 > 0
1

𝑓(𝑥)
𝑓′(𝑥)

sin 𝑓(𝑥) [cos 𝑓(𝑥)] 𝑓′(𝑥)

cos 𝑓(𝑥) [−sin 𝑓(𝑥)] 𝑓′(𝑥)

tan 𝑓(𝑥) [sec2 𝑓(𝑥)] 𝑓′(𝑥)

Basic Differentiation Rules

𝑑

𝑑𝑥
𝑎 𝑓 𝑥 ± 𝑏 𝑔 𝑥 = 𝑎𝑓′(𝑥) ± 𝑏𝑔′(𝑥)

𝑑

𝑑𝑥
𝑓 𝑥 𝑔 𝑥 = 𝑓 𝑥 𝑔′ 𝑥 + 𝑔 𝑥 𝑓′(𝑥)

𝑑

𝑑𝑥

𝑓(𝑥)

𝑔(𝑥)
=
𝑔 𝑥 𝑓′ 𝑥 − 𝑓 𝑥 𝑔′(𝑥)

𝑔 𝑥
2

𝑑𝑦

𝑑𝑥
=
𝑑𝑦

𝑑𝑡
×
𝑑𝑡

𝑑𝑥

𝑑𝑥

𝑑𝑦
=

1

𝑑𝑦
𝑑𝑥

𝑓(𝑥) 𝑓′(𝑥)

co𝑡 𝑥 − cosec2 𝑥

sec 𝑥 sec 𝑥 tan 𝑥

𝑐𝑜𝑠𝑒𝑐 𝑥 −𝑐𝑜𝑠𝑒𝑐 𝑥 cot 𝑥

𝑓(𝑥) 𝑓′(𝑥)

co𝑡 𝑓(𝑥) − cosec2 𝑓 𝑥 𝑓′(𝑥)

sec 𝑓(𝑥) [sec 𝑓(𝑥) tan 𝑓(𝑥)]𝑓′(𝑥)

𝑐𝑜𝑠𝑒𝑐 𝑓(𝑥) [−𝑐𝑜𝑠𝑒𝑐 𝑓(𝑥) cot 𝑓(𝑥)]𝑓′(𝑥)

𝑓(𝑥) 𝑓′(𝑥)

sin−1 𝑥
1

1 − 𝑥2
, 𝑥 < 1

cos−1 𝑥 −
1

1 − 𝑥2
, 𝑥 < 1

tan−1 𝑥
1

1 + 𝑥2
, 𝑥 ∈ ℝ

Inverse Trigonometric Functions

𝑓(𝑥) 𝑓′(𝑥)

sin−1 𝑓(𝑥)
𝑓′(𝑥)

1 − [𝑓(𝑥)]2
, 𝑓(𝑥) < 1

cos−1 𝑓(𝑥) −
𝑓′(𝑥)

1 − [𝑓 𝑥 ]2
, 𝑓(𝑥) < 1

tan−1 𝑓(𝑥)
𝑓′(𝑥)

1 + [𝑓 𝑥 ]2
, 𝑓(𝑥) ∈ ℝ

Grey boxes represent differentiation rules you would have already learnt 
about at O Levels, while the orange boxes represent basic differentiation 

rules that are only introduced at A Levels

Product Rule

Quotient Rule

Chain Rule



Higher Order, Implicit & Parametric Differentiation
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Higher Order Derivatives

𝑦 𝑓(𝑥) 𝑦

First 
Derivative

𝑓′(𝑥)
𝑑𝑦

𝑑𝑥

Second 
Derivative

𝑓′′(𝑥)
𝑑2𝑦

𝑑𝑥2

Third 
Derivative

𝑓′′′(𝑥)
𝑑3𝑦

𝑑𝑥3

Nth 
Derivative

𝑓𝑛(𝑥)
𝑑𝑛𝑦

𝑑𝑥𝑛

Implicit Differentiation

Basically differentiation without separating x and y. We differentiate every term with respect to (w.r.t.) x.

𝑥2 + 𝑥𝑦 − 𝑦2 = 3 ⟹ differentiating w.r.t. x ,

2𝑥 + 𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 − 2𝑦

𝑑𝑦

𝑑𝑥
= 0

𝑑𝑦

𝑑𝑥
=
−𝑦 − 2𝑥

𝑥 − 2𝑦

Notice the trend. We differentiate x  w.r.t. x  normally

But when we differentiate w.r.t. x , we need to add in a 
𝒅𝒚

𝒅𝒙

Use Product Rule

Parametric Differentiation

Sometimes we express x and y in terms of 
another parameter i.e. t

𝑥 = 𝑓 𝑡 , 𝑦 = 𝑔(𝑡)

We solve this using Chain Rule

𝒅𝒚

𝒅𝒙
=
𝒅𝒚

𝒅𝒕
×
𝒅𝒕

𝒅𝒙
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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

