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Notes with Examples 
      



 

Differentiating sin 𝑥 and cos 𝑥 
 
In order to differentiate expressions that include trigonometric functions we must follow these 
two rules (these are given in an assessment). 

 

 𝑓(𝑥) = sin 𝑎𝑥    𝑔(𝑥) = cos 𝑎𝑥 

 

𝑓′(𝑥) = 𝑎 cos 𝑎𝑥   𝑔′(𝑥) = −𝑎 sin 𝑎𝑥 

 

 

When we differentiate trigonometric functions we must use radians. 

 

Examples 
 

FC-01 Differentiate 𝑦 = 4 cos 𝑥 with respect to 𝑥. 

 

 
FC-02 Find the equation of the tangent to the curve 𝑦 = cos 𝑥 when 𝑥 =

𝜋

3
. 

 

 
  



 

FC-03 A function is defined by 𝑓(𝑥) = 2 sin 𝑥 + 4 cos 𝑥.  Find 𝑓′(
𝜋

6
). 

 
 

FC-04 Differentiate 𝑦 = sin(4𝑥 −
𝜋

2
). 

 

  



 

The Chain Rule 
 

It is possible to differentiate composite functions such as 𝑓(𝑔(𝑥)) using the chain rule.  The 
chain rule is: 

 

𝑑

𝑑𝑥
[𝑓(𝑔(𝑥))] = 𝑓′(𝑔(𝑥)) × 𝑔′(𝑥) 

 
Basically differentiate the outer function, leave the bracket and multiply by the derivative of 
the bracket. 
 
This rule is not given in an assessment. 
 

Examples 
 

FC-05 Differentiate 𝑦 = (3𝑢 − 5)4 with respect to 𝑢. 

 

 
FC-06 A function is defined as 𝑓(𝑥) = 3𝑠𝑖𝑛5𝑥.  Find 𝑓′(𝑥). 
 

 
FC-07 Differentiate 𝑦 = √5𝑥2 + 7 with respect to 𝑥. 

 
 
 

 

 



 

FC-08 A function is defined as 𝑓(𝑥) =
1

(3𝑥−2)4.  Find 𝑓′(1). 

 

 

FC-09 Differentiate 𝑦 = √(4𝑥 + 3)53
 with respect to 𝑥. 

 
 

  



 

Integrating sin 𝑥 and cos 𝑥 
 
In order to integrate expressions that include trigonometric functions we must follow these two 
rules (these are given in an assessment). 

 

∫ sin 𝑎𝑥 = −
1

𝑎
cos 𝑎𝑥 + 𝐶    ∫ cos 𝑎𝑥 =

1

𝑎
sin 𝑎𝑥 + 𝐶 

  

 

When we integrate trigonometric functions we must use radians. 

 

Examples 
 

FC-10 Find ∫(3 sin 𝑥 + 5 cos 𝑥)𝑑𝑥. 
 

 

FC-11 Find ∫ (3 cos 𝑥 − 2 sin 𝑥)𝑑𝑥.
𝜋

3
0

 

 
 
  



 

FC-12 Find the value of ∫ (
1

4
sin 𝑥) 𝑑𝑥.

2

0
 

 
 

FC-13 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



 

Special Integrals 
 

It is possible to integrate functions in the form of (𝑎𝑥 + 𝑏)𝑛 by following this rule. 

 

∫(𝑎𝑥 + 𝑏)𝑛𝑑𝑥 =
(𝑎𝑥 + 𝑏)𝑛+1

𝑎(𝑛 + 1)
+ 𝐶 

 

Basically increase the power by one and divide by the new power, leave the bracket and divide 
by the derivative of the bracket. 
 
This rule is not given in an assessment. 

Examples 
 

FC-14 Find ∫(𝑥 − 5)6 𝑑𝑥. 
 

 
FC-15 Find ∫(4𝑥 + 7)5 𝑑𝑥. 

 
 

FC-16 Find ∫
1

√(4𝑥+7)
 𝑑𝑥. 

 

 
 



 

FC-17 Evaluate ∫
1

√(3𝑥+7)3
 𝑑𝑥.

3

0
 

 
 

  



 

Using Differentiation to Integrate 
 

Because integration is the reverse process of differentiation then we can use differentiation to 
integrate complex functions. 
 

Examples 
 

FC-18 
 
 
 
 
 
 

 
 



 

Summary 
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