
9.6) Differentiating trigonometric functions



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = cot 𝑥

Differentiate with respect to 𝑥:
𝑦 = tan 𝑥

𝑑𝑦

𝑑𝑥
= sec2 𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = cosec 𝑥

Differentiate with respect to 𝑥:
𝑦 = sec 𝑥

𝑑𝑦

𝑑𝑥
= sec 𝑥 tan 𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = tan2𝑥

𝑓 𝑥 = tan(−
𝑥

3
)

Differentiate with respect to 𝑥:
𝑦 = tan4𝑥

𝑑𝑦

𝑑𝑥
= 4 sec2 4𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = cot 2𝑥

𝑓 𝑥 = cot(−
𝑥

3
)

Differentiate with respect to 𝑥:
𝑦 = cot 4𝑥

𝑑𝑦

𝑑𝑥
= −4 𝑐𝑜𝑠𝑒𝑐24𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = sec 2𝑥

𝑓 𝑥 = sec(−
𝑥

3
)

Differentiate with respect to 𝑥:
𝑦 = sec 4𝑥

𝑑𝑦

𝑑𝑥
= 4 sec 4𝑥 tan 4𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = cosec 2𝑥

𝑓 𝑥 = cosec(−
𝑥

3
)

Differentiate with respect to 𝑥:
𝑦 = cosec 4𝑥

𝑑𝑦

𝑑𝑥
= −4 𝑐𝑜sec 4𝑥 cot 4𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = tan4 2𝑥

𝑓 𝑥 = tan3(−
𝑥

3
)

Differentiate with respect to 𝑥:
𝑦 = tan2 4𝑥

𝑑𝑦

𝑑𝑥
= 8 tan 4𝑥 sec2 4𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = cot4 2𝑥

𝑓 𝑥 = cot3(−
𝑥

3
)

Differentiate with respect to 𝑥:
𝑦 = cot2 4𝑥

𝑑𝑦

𝑑𝑥
= −8 cot 4𝑥 𝑐𝑜𝑠𝑒𝑐24𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = sec4 2𝑥

𝑓 𝑥 = sec3(−
𝑥

3
)

Differentiate with respect to 𝑥:
𝑦 = sec2 4𝑥

𝑑𝑦

𝑑𝑥
= 8 sec2 4𝑥 tan 4𝑥



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = cosec4 2𝑥

𝑓 𝑥 = cosec3(−
𝑥

3
)

Differentiate with respect to 𝑥:
𝑦 = cosec2 4𝑥

𝑑𝑦

𝑑𝑥
= −8 𝑐𝑜sec2 4𝑥 cot 4𝑥



Worked example Your turn

Differentiate with respect to 𝑥:

𝑦 =
𝑐𝑜𝑠𝑒𝑐 3𝑥

𝑥3

Differentiate with respect to 𝑥:

𝑦 =
𝑐𝑜𝑠𝑒𝑐 2𝑥

𝑥2

𝑑𝑦

𝑑𝑥
= −

2𝑐𝑜𝑠𝑒𝑐 2𝑥(𝑥 cot 2𝑥 + 1)

𝑥3



Worked example Your turn

Given that 𝑥 = cot 𝑦, express 
𝑑𝑦

𝑑𝑥
in terms of 𝑥. Given that 𝑥 = tan 𝑦, express 

𝑑𝑦

𝑑𝑥
in terms of 

𝑥.
𝑑𝑦

𝑑𝑥
=

1

1 + 𝑥2



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = arc𝑐𝑜𝑠 𝑥

𝑦 = arctan 𝑥

Differentiate with respect to 𝑥:
𝑦 = arc𝑠𝑖𝑛 𝑥

𝑑𝑦

𝑑𝑥
=

1

1 − 𝑥2



Worked example Your turn

Differentiate with respect to 𝑥:
𝑦 = arc𝑐𝑜𝑠 𝑥4

𝑦 = arctan 𝑥3

Differentiate with respect to 𝑥:
𝑦 = arc𝑠𝑖𝑛 𝑥2

𝑑𝑦

𝑑𝑥
=

2𝑥

1 − 𝑥4



Worked example Your turn

Given that 𝑥 = cosec 3𝑦, find 
𝑑𝑦

𝑑𝑥
in terms of 𝑥 Given that 𝑥 = sec 2𝑦, find 

𝑑𝑦

𝑑𝑥
in terms of 𝑥

𝑑𝑦

𝑑𝑥
=

1

2𝑥 𝑥2 − 1



Worked example Your turn

Given that 𝑦 = arctan
1+𝑥

1−𝑥
, find 

𝑑𝑦

𝑑𝑥
Given that 𝑦 = arctan

1−𝑥

1+𝑥
, find 

𝑑𝑦

𝑑𝑥

𝑑𝑦

𝑑𝑥
= −

1

1 + 𝑥2


