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(3.5) Implicit  Differentiation 
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Some functions are defined implicitly by a 
relation between x and y such as:  

𝑥2 + 𝑦2 = 25 
𝑥3 + 𝑦3 = 6𝑥𝑦 

Implicit  Differentiation 

Example 1 

Example 2 

𝑥2 + 𝑦2 = 25, find 
𝑑𝑦

𝑑𝑥
 

(a) 𝑥3 + 𝑦3 = 6𝑥𝑦, find 𝑦′. 

(b) Find an equation of the tangent 

line to the circle 𝑥3 + 𝑦3 = 6𝑥𝑦 at 
(3,3).  

Solution 

Solution 
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Example 3 Find 𝑦′, 𝑖𝑓 sin 𝑥 + 𝑦 = 𝑦2𝑐𝑜𝑠𝑥. 

Solution 

Example 4 𝐼𝑓 𝑥4 + 𝑦4 = 16, find 𝑦′′. 

Solution 
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Find 𝑦′, 𝑖𝑓1 + x = sin (𝑥𝑦2). Exercise 12 

Exercise 25 Find an equation of the tangent line to the 
curve 𝑦𝑠𝑖𝑛2𝑥 = 𝑥𝑐𝑜𝑠2𝑦, at (𝜋 2 , 𝜋 4  ) 
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𝑦 = 𝑠𝑖𝑛 𝑥   𝑦′= 𝑐𝑜𝑠 𝑥 

𝑦 = 𝑐𝑜𝑠 𝑥 𝑦′ = −    𝑠𝑖𝑛 𝑥 

𝑦 = 𝑡𝑎𝑛 𝑥 𝑦′ = 𝑠𝑒𝑐2 𝑥 

𝑦 = 𝑐𝑠𝑐 𝑥 𝑦′ =  −   𝑐𝑠𝑐 𝑥 𝑐𝑜𝑡 𝑥 

𝑦 = 𝑠𝑒𝑐 𝑥 𝑦′ = 𝑠𝑒𝑐 𝑥 𝑡𝑎𝑛 𝑥 

𝑦 = 𝑐𝑜𝑡 𝑥 𝑦′ = −  𝑐𝑠𝑐2 𝑥 

Derivatives of 
Trigonometric  Functions 

1 

2 

3 

4 

5 
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 Derivatives of Inverse  
Trigonometric   Functions 

𝑦 = 𝑠𝑖𝑛−1𝑥 𝑦′ =
1

1 − 𝑥2
 1 

2 

3 

𝑦 = 𝒄𝑜𝑠−1𝑥 𝑦′ =    −   
1

1 − 𝑥2
 

𝑦 = 𝑡𝑎𝑛−1𝑥 𝑦′ =
1

1 + 𝑥2
 

4 

5 

6 

𝑦 = 𝒄𝑠𝑐−1𝑥 𝑦′ = −  
1

𝑥 𝑥2 − 1
 

𝑦′ = 
1

𝑥 𝑥2 − 1
 𝑦 = 𝑠𝑒𝑐−1𝑥 

𝑦 = 𝒄𝑜𝑡−1𝑥 𝑦′ = −  
1

1 + 𝑥2
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Differentiate Extra Example 

𝑓 𝑥 = 𝑐𝑜𝑠−1( 𝑥). 

𝑓 𝑥 = 𝑥3 𝑐𝑠𝑐−1(𝑥) 

𝑓 𝑥 = 𝑥 𝑠𝑒𝑐−1(𝑥2). 

𝑓 𝑥 = 𝑐𝑜𝑡−1 𝑥 + 𝑐𝑜𝑡−1(1 𝑥 ). 

1 

2 

3 

4 

Example 5 

Solution 

Differentiate  

 (a) 𝑦 = 
1

𝑠𝑖𝑛−1𝑥
 

𝑓 𝑥 = 𝑥 𝑡𝑎𝑛−1( 𝑥)  (b)  

5 – 11 (odd), 35, 37, 49, 55 

homework 


