
DERIVATIVES OF 
TRIG FUNCTIONS

Sections 2.2 and 2.3



𝑑

𝑑𝑥
𝑠𝑖𝑛𝑥

Use trig identity: sin 𝑥 + ℎ = sin 𝑥 cos ℎ + cos 𝑥 sin ℎ

𝑑

𝑑𝑥
𝑠𝑖𝑛𝑥 = lim

ℎ→0

sin 𝑥 cos ℎ + cos 𝑥 sin ℎ − sin 𝑥

ℎ

Rearrange 2nd and 3rd terms

= lim
ℎ→0

sin 𝑥 cos ℎ − sin 𝑥 + cos 𝑥 sin ℎ

ℎ
Factor out sin x

= lim
ℎ→0

sin 𝑥 (cos ℎ − 1) + cos 𝑥 sin ℎ

ℎ
Split up terms

= lim
ℎ→0

sin 𝑥(cos ℎ − 1)

ℎ
+
cos 𝑥 sin ℎ

ℎ
Spit up factors

= lim
ℎ→0

𝑠𝑖𝑛 𝑥 ∙
cos ℎ − 1

ℎ
+ 𝑐𝑜𝑠 𝑥∙

sin ℎ

ℎ
Evaluate known limits

= lim
ℎ→0

𝑠𝑖𝑛 𝑥 ∙ 0 + 𝑐𝑜𝑠 𝑥∙ 1 = cos 𝑥

𝑑

𝑑𝑥
𝑠𝑖𝑛𝑥 = cos 𝑥

You prove 
𝑑

𝑑𝑥
cos 𝑥 = −sin 𝑥

= lim
ℎ→0

sin 𝑥 + ℎ − sin 𝑥

ℎ



𝑑

𝑑𝑥
(tan 𝑥)

Use quotient rule

=
cos 𝑥 ∙ cos 𝑥 − sin 𝑥 ∙ (− sin 𝑥)

cos2 𝑥

Simplify

=
cos2 𝑥 + sin2 𝑥

cos2 𝑥
Trig identity!

=
1

cos2 𝑥

= sec2 𝑥

𝑑

𝑑𝑥
(tan 𝑥) = sec2 𝑥

Prove 
𝑑

𝑑𝑥
(cot 𝑥) = −csc2 𝑥

𝑑

𝑑𝑥
(sec 𝑥) =

𝑑

𝑑𝑥

1

cos 𝑥

𝑑

𝑑𝑥
(𝑐𝑠𝑐 𝑥) =

𝑑

𝑑𝑥

1

sin 𝑥

Use quotient rule to prove
𝑑

𝑑𝑥
(sec 𝑥) = sec 𝑥 tan 𝑥

𝑑

𝑑𝑥
(𝑐𝑠𝑐 𝑥) = − csc 𝑥 cot 𝑥

=
𝑑

𝑑𝑥

sin 𝑥

cos 𝑥



Examples

1.     𝑦 = 𝑥2 sin 𝑥 2.  𝑦 =
sec 𝑥

𝑥
3.  𝑦 =

cos 𝑥

1−sin 𝑥


