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Function  

The derivative as a function 

Derivative as a  polynomial function 
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     Function  
 
 
 

  

In mathematics, a function is a binary relation between two sets that 

associates to each element of the first set exactly one element of the second 

set. Typical examples are functions from integers to integers, or from the 

real numbers to real numbers.  

 

 

A polynomial function 

A polynomial function is a function that can be expressed in the form of a 

polynomial. The definition can be derived from the definition of 

a polynomial equation. A polynomial is generally represented as P(x). The 

highest power of the variable of P(x) is known as its degree. Degree of a 

polynomial function is very important as it tells us about the behaviour of 

https://byjus.com/maths/polynomial-equations/


the function P(x) when x becomes very large. The domain of a polynomial 

function is entire real numbers (R). 

 If P(x) = an x
n
 + an-1 x

n-1
+.……….…+a2 x

2
 + a1 x + a0.  

Derivative of a polynomial function 
 

The derivative of a polynomial function involving multiple linear and/or power 

functions can be found using the formulas for finding linear and power 

functions, along with the constant multiple and sum rules. 
eyondcalculus.com 

1 -  If f is a constant function, where f(x) = c, then 

 

2- If f is a power function, where f(x) = x
n
  and n is a real number, then 

 

3 - If f and g are differentiable functions, then 

 

  4 - If f and g are differentiable functions, then 

 

5 -If f and g are differentiable functions, then 

THE DERIVATIVE AS A FUNCTION 

If a given function f is differentiable at a domain value a, then f '(a) is a real 

number. In this way f ' itself becomes a new function, called the derivative of f. 

The domain of the derivative is the set of all points in the domain of f at which f 

itself is differentiable. 



 

6 - If f and g are differentiable functions, then 

 

Example : If  f(x) = 2 for all x in R, then f '(2) = 0. 

Example : If  f(x) = 2x for all x in R, then f '(x) = 2. 

Example : If  f(x) = x2 for all x in R, then f '(x) = 2x. 

 

 Example : Find the derivative of the following function. 

 

 

Example : Find the derivative of the following function. 

 

Example : Find the derivative of the following function. 

 

 



Example : Find the derivative of the following functions. 

 

 



Implicit Derivative 

 

 

 

 

The derivative that is found by using the process of implicit 
differentiation is called the implicit derivative. For example, the 

derivative 
  

  
 and it is called the implicit derivative. An implicit derivative 

usually is in terms of both x and y. 

How to do Implicit Differentiation 

 Differentiate with respect to x. 

 Collect all the  
  

  
  on one side. 

 Solve for 
  

  
 .  

Example: Find the derivative of the following function. 

x2 + y2 = a2 

Solution: 

Differentiate with respect to x: 

 

  
 ( 2) + 

 

  
 (y2) =  (a2) 

2  + 2y  
  

  
  = 0 

Collect all the 
  

  
    on one side 

   
  

  
   = −x 



Solve for 
  

  
   : 

  

  
   = 

  

 
 

 

Example : Find the derivative of the following function. 

10x4 − 18xy2 + 10y3 = 48 

Solution: 

Start with:10x4 − 18xy2 + 10y3 = 48 

Derivative: 10 (4x3) − 18(x(2y
  

  
) + y2) + 10(3y2 

  
  

) = 0 

Simplify:   40x3 − 36xy  
  

  
− 18y2 + 30y2 

  

  
= 0 

                    −36xy 
  

  
+ 30y2 

  

  
= −40x3 + 18y2 

Simplify :(30y2−36xy) 
  

  
= 18y2 − 40x3 

Simplify :   (15y2−18xy) 
  

  
= 9y2 − 20x3 

And we get: 

  

  
= 9y2 − 20x3/  3(15y2 − 18xy) 

Example : Find the derivative of the following function. 

x3y5 + 3x = 8y3 + 1 

Solution: 

x3y5 + 3x = 8y3 + 1 



3x2y5 + 5x3y4y' + 3 = 24y2y' 

3x2y5 + 3 = 24y2y' – 5x3y4y' 

3x2y5 + 3 = y' ( 24y2 – 5x3y4 )  

  y' = (3x2y5 + 3)/(24y2 – 5x3y4 ) 

 

 


