
Suppose f is a real function and c is a point in its domain. 

The derivative of f at c is defined by

   
   

           

 
             

provided this limit exists. Derivative of f at c is denoted by 

        
 

  
                  

The function defined by

         
   

           

 
              

wherever the limit exists is defined to be the derivative of 

f. The derivative of f is denoted by         
 

  
        or if 

      then   or 
  

  
   

The following rules were established as a part of algebra 

of derivatives:

(1)            

(2)              (Leibnitz or product rule)

(3) 
 

 
  

 
 

       

  
      (Quotient rule).

Differential Calculus

The following table gives a list of derivatives of 

certain standard functions:

Derivatives of composite functions

Chain Rule: If          then 
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Ex. Find the derivative of        

Ex. Find the derivative of        

Chain Rule: If          then 
  

  
   

  

     
     

     

  
     

or if we write t=u(x) then 
  

  
   

  

  
   

  

  
  

or

If             then 
  

  
   

  

  
    

  

  
   

  

  
  where 

      and        
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          a.

          b.

          c.

          d.

Ex. Find the derivative of                

Ex. Find the derivative of          
    

Ex. Find the derivative of                                  

 

  
    

 

                      a.

 

  
    

  

                      b.

 

 
   

 

                      c.

None of these d.

Derivatives of implicit functions

When a relationship between x and y is expressed in a 

way that it is easy to solve for y and write y = f (x), we 

say that y is given as an explicit function of x. 

We say that the relationship of the type
                                  

is implicit because its difficult to write y as a function 

of x.
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Derivatives of inverse trigonometric functions

Ex. Find the derivatives of         

Ex. Find the derivatives of         
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Derivative of exponential and Logarithmic 

Functions
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Logarithmic Differentiation

Ex. 

Ex.
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Ex.

Ex.
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Derivatives of Functions in Parametric Forms

If
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Second Order Derivative
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Integration

Integration is the inverse process of 

differentiation. Instead of differentiating a 

function,  we are given the derivative of a 

function and asked to find its primitive, i.e., 

the original function. Such a process is 

called integration or anti differentiation.
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Some properties of indefinite integral

(a)The process of differentiation and integration are 

inverses of each other in the sense of the following 

results

(b)Two indefinite integrals with the same derivative 

lead to the same family of curves and so they are 

equivalent.

©

(d)

Ex.Find

Ex.Find

Ex. Find
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Ex. Find

Ex. Find

Integration by substitution

Ex. Find

Ex. Find
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Ex. Find

Ex. Find
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Integration using trigonometric identities
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Integrals of Some Particular Functions

Ex. Find 
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Integration by Partial Fractions
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Integration by Parts
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Some other formulas 
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Definite integral 

Ex. Find the integrals 
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Some Properties of Definite Integrals
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