
 

 

Question 37380: Find the 𝑛th derivative of 

(I.) cos 𝑚𝑥 

(II.) cos 2𝑥 

(III.) cos2 𝑥 

Solution.  

(I.) 𝑓(𝑥) = cos 𝑚𝑥 

𝑓′(𝑥) = −𝑚 ∗ sin 𝑚𝑥 = 𝑚 ∗ cos (𝑚𝑥 −
𝜋

2
) 

𝑓′′(𝑥) = −𝑚2 ∗ cos 𝑚𝑥 = 𝑚2 ∗ cos(𝑚𝑥 − 𝜋 ) 

𝑓′′′(𝑥) = 𝑚3 ∗ sin 𝑚𝑥 = 𝑚3 ∗ cos (𝑚𝑥 −
3𝜋

2
) 

We can now write a formula for the general case (for an arbitrary 𝑛 ∈ ℕ): 

𝑓(𝑛)(𝑥) = 𝑚𝑛 ∗ cos (𝑚𝑥 −
𝑛 ∗ 𝜋

2
). 

(II.) 𝑔(𝑥) = cos 2𝑥 

This is a special case of cos 𝑚𝑥 (𝑚 = 2). Applying the same logic as above, we have 

𝑔(𝑛)(𝑥) = 2𝑛 ∗ cos (2𝑥 −
𝑛 ∗ 𝜋

2
). 

 

(III.) ℎ(𝑥) = cos2 𝑥 =
1

2
∗ (1 + cos 2𝑥). 

ℎ′(𝑥) =
1

2
∗ 2 ∗ sin 2𝑥 =

2

2
∗ cos (2𝑥 −

𝜋

2
) 

ℎ′′(𝑥) = −2 ∗ cos 2𝑥 =
22

2
∗ cos(2𝑥 − 𝜋) 

ℎ′′′(𝑥) = 4 ∗ sin 2𝑥 =
23

2
∗ cos (2𝑥 −

3𝜋

2
) 

Thus, for every 𝑛 ∈ ℕ: 

ℎ(𝑛)(𝑥) = 2𝑛−1 ∗ cos (2𝑥 −
𝑛 ∗ 𝜋

2
). 

Answer.  

(I.) cos(n) 𝑚𝑥 = 𝑚𝑛 ∗ cos (𝑚𝑥 −
𝑛∗𝜋

2
). 

(II.) cos(n) 2𝑥 = 2𝑛 ∗ cos (2𝑥 −
𝑛∗𝜋

2
). 

(III.) (cos2 𝑥)(n) = 2𝑛−1 ∗ cos (2𝑥 −
𝑛∗𝜋

2
). 
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