
 

 

Answer on Question #52362 – Math – Calculus 

Let 𝑓(𝑥)  =  𝑎𝑟𝑐𝑡𝑎𝑛𝑥. Find 𝑓′(𝑥).   

Solution 

Let 𝑓(𝑥) =  𝑎𝑟𝑐𝑡𝑎𝑛(𝑥) => tan (𝑓(𝑥)) = 𝑥.  

Where 𝑥 is any real number and  −
𝜋

2
≤ 𝑥 ≤

𝜋

2
. Suppose we know that 

 
𝑑𝑡𝑎𝑛(𝑦)

𝑑𝑦
=

1

𝑐𝑜𝑠2𝑦
= 𝑠𝑒𝑐2𝑦, but do not know  

𝑑(𝑎𝑟𝑐𝑡𝑎𝑛𝑦)

𝑑𝑦
 .  

Differentiate both sides of tan (𝑓(𝑥)) = 𝑥 with respect to 𝑥: 

𝑑

𝑑𝑥
(tan (𝑓(𝑥))) =

𝑑

𝑑𝑥
(𝑥), 

𝑠𝑒𝑐2(𝑓(𝑥)) ∗
𝑑(𝑓(𝑥))

𝑑𝑥
= 1, 

𝑑(𝑓(𝑥))

𝑑𝑥
=

1

𝑠𝑒𝑐2(𝑓(𝑥))
. 

However, 

𝑠𝑒𝑐2(𝑓(𝑥)) = 1 + 𝑡𝑎𝑛2(𝑓(𝑥)) = 1 + 𝑥2. 

Thus, if 𝑓(𝑥) = 𝑎𝑟𝑐𝑡𝑎𝑛(𝑥),  then 𝑓′(𝑥) =
1

1+𝑥2
 . 

Answer:  𝑓′(𝑥) =
1

1+𝑥2
 . 
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