
Chapter 3 Section 3.3. Derivatives of Trigonometric Functions Differentiation Rules 

Assignment # 1 – 15, 21, 23, 29, 35 – 43, 47 Quiz Next Day! 

 

Name: ________________________         Date: __________________ 

 

 

Learning Goal 3.2 
Applying derivatives to trigonometric and exponential 

functions. 

 

More Questions – Solutions  

 

1. Use the quotient rule to find the derivatives. 

a.  𝑦 = sec 𝑥  b.  𝑦 = csc 𝑥  c.  𝑦 = cot 𝑥  

𝑦 =
1

cos 𝑥
 

 

𝑑𝑦

𝑑𝑥
=

(cos 𝑥)(0) − (1)(− sin 𝑥)

cos2 𝑥
 

=
sin 𝑥

cos2 𝑥
 

= tan 𝑥 sec 𝑥 

𝑦 =
1

sin 𝑥
 

 

𝑑𝑦

𝑑𝑥
=

(sin 𝑥)(0) − (1)(cos 𝑥)

sin2 𝑥
 

=
cos 𝑥

sin2 𝑥
 

= cot 𝑥 csc 𝑥 

𝑦 =
cos 𝑥

sin 𝑥
 

 

𝑦′ =
(sin 𝑥)(− sin 𝑥) − (cos 𝑥)(cos 𝑥)

sin2 𝑥
 

=
cos2 𝑥 − sin2 𝑥

sin2 𝑥
 

= cot2 𝑥 − 1 

 

NOTE Now that we know what these are we can use them as a rule.  We don`t need to derive them each time.  

On the other hand, be confident that you can if your memory fails you! 

 

2. Find the following derivatives. 

a.  𝑔(𝑥) = 3 sec 𝑥 − 10 cot 𝑥 b.  𝑦 = 5 sin 𝑥 cos 𝑥 + 4 csc 𝑥 c.  𝑐(𝑤) =
3

𝑤4
− 𝑤2 tan 𝑤   

𝑔′(𝑥) = 3 tan 𝑥 sec 𝑥

− 10(cot2 𝑥 − 1) 

𝑑𝑦

𝑑𝑥
= 5(cos2 𝑥 − sin2 𝑥)

+ 4 cot 𝑥 csc 𝑥 

𝑐′(𝑤) = −12𝑤−5 − (𝑤2 sec2 𝑤 + 2𝑤 tan 𝑤) 

= −
12

𝑤5
− 𝑤(𝑤 sec2 𝑤 + 2 tan 𝑤) 

d.  ℎ(𝑥) = (𝑥 + sin(𝑥2))10 e.  𝑘(𝑥) = sin(cos2 𝑥)  f.  ℎ(𝑠) = sin √𝑠2 − 1  

ℎ′(𝑥) = 10(𝑥 + sin(𝑥2))9

× (1 + 2𝑥 cos(𝑥2)) 

𝑘′(𝑥) = cos(cos2 𝑥) × 2 cos 𝑥

× − sin 𝑥 

= −2 sin 𝑥 cos 𝑥 cos(cos2 𝑥) 

ℎ′(𝑠) = cos √𝑠2 − 1 ×
1

2√𝑠2 − 1
× 2𝑠 

ℎ′(𝑠) =
s × cos √𝑠2 − 1

√𝑠2 − 1
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3. Find an equation of the tangent line to the graph of the function 𝑓(𝑥) = tan 2𝑥 at the point (𝜋
8⁄ , 1). 

 

𝑓′(𝑥) = 2 sec2 2𝑥 

𝑓′ (
𝜋

8
) = 2 sec2 2 (

𝜋

8
) 

= 2 sec2 (
𝜋

4
) 

= 2(√2)
2
 

= 4 

 

𝑦 − 1 = 4 (𝑥 −
𝜋

8
) 

 

4. Find the points on the curve 𝑦 = 𝑥 + 2 cos 𝑥 that have a horizontal tangent line. 

 

𝑑𝑦

𝑑𝑥
= 1 − 2 sin 𝑥 

0 = 1 − 2 sin 𝑥 

−1 = −2 sin 𝑥 
1

2
= sin 𝑥 

𝑥 =
𝜋

6
,
5𝜋

6
 

 

𝑥 =
𝜋

6
+ 2𝜋𝑛, 𝑛 ∈ ℤ 

𝑥 =
5𝜋

6
+ 2𝜋𝑛, 𝑛 ∈ ℤ 


