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Techniques of Integration 

EXERCISE 4.2 

Q No. 1       
  

      
 

Put                           

   
        

              
 

     
        

             
    

        

            
  

  
       

           
  

     
       

    
                         

Now substitution returns: 

                    

         
 

 
 
 

 
 

 
        

        

 
  

Q No. 2       
  

      
 

Put                            

   
        

               
 

   
        

              
    

        

             
  

      
       

            
   

       

     
  

             

Now substitution returns: 

         
 

 
 

Q No. 3               

          
    

    
    

    
     

    
                         

Q No. 4               

          
    

    
             

Q No. 5               

          
               

           
    

   
               

           
                    

Q No. 6               

           
                

           
    

    
                  

           
                  

                                                       

                    

Q No. 7                            
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Q No. 8        
   

   
   

By rationalizing we get,  
   

   
 

   

   
 

      

      

So,     
   

     
     

  

     
  

   

     
 

                
 
      

        
 

 
        

 
         

        
 

 

       
 
 
  

 
 
   

 

        
 

 

      
 
 

 
 

 

              

 

 

Q No. 9    
  

       
 

(linear under square root) 

Put         

           

              

   
       

   
  

  
 

 
 

   

   
 

  
 

 
    

 

   
    

   
 

 
    

  

 
 

  

   
 

  
 

 
  

  

 
        

  
 

 
      

  

 
             

 

 

 

Q No. 10    
  

            
 

   
        

      
                  

 

Q No. 11       
         

         
   

   
            

         
                   

 

Q No. 12       
     

  
   

(Substitute the complicated angle) 

Put                           

   
    

 
                            

          
 

Q No. 13                  

                            

                
      

 
 
  

 
   

 

 

Q No. 14       
  

      
 

 

  
    

          
                                        

   
    

     
             

 
  

Alternatively, 
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Q No. 15             
     

     
 

                     

   
       
     

  
   

    
   

         

    
 

   
       

    
  

  

    
 

           
 
          

  
    

        
 
          

  
    

   
     

 
 
  

 
 

  
  

     
  
 

  

  
 

  
 

   
     

 
 

 
 

  
     

 
 

 
 

 
 

 
      

 
         

Q No. 16           
         

 
   

 (Substitute the complicated angle) 

Put            
 

 
       

                         

Q No. 17        
    

        
   

             
 
           

   
          

 
 
  

 
 
   

 

Q No. 18      
   

         
   

              
 
          

  
 

 
            

 
           

  
 

 
            

 
           

   
           

 
 
  

 
 
   

 

 

Q No. 19          
      

  
             

                                

   
            

        
         

   
          

        
         

   
         

        
            

  
 

  
 

        

      
   

  
 

  
 

 

      
   

 

  
 

 

      
   

   
 

  
          

 

  
          

   
 

        
 

    -------------(1) 

              

                     

                         

                              

         
      

 
 

Putting in eq(1) we get, 
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Q No. 20                   

                       

                          

                               

                                     

  
     

 
 

     

 
 

Q No. 21                   

                           

                               

                                        

 

  
     

 
 

     

 
 

 

Q No. 22                   

                           

                             

                                 

                                           

  
      

 
 

     

 
 

Alternatively, 

                

                        

                          

                              

                                     

   
 

 
      

 

 
      

Q No. 23      
  

         
 

   
  

      
 
 

    

    
 

  
 

  

     
 
 

    

 

Completing square of 

   
 

 
    

        
 

 
      

 

 
 
 

  
 

 
 
 

   

    
 

 
 
 

 
 

  
   

    
 

 
 
 

 
 

  
 

  

  
 

    
 

 
 
 

 
  

  
 

    
 

 
 
 

  
   

 
 

 

 

So, 

  
 

  
 

  

    
 
  

 

  
   
  

 
 

 

  
 

  
       

  
 
 

   
 

     
 

  
       

    

   
  

 

 

 

 

 

 



mathcity.org           http://www.mathcity.org 
 

5 Prepared by: Aqeel Nawaz    aqeel_755@yahoo.com              03349587500 

 

Q No. 24              

Put                       

                        

                     

             

  
  

 
                                        

       

 
 

  
  

 
   

     

 
  

  
  

 
   

         

 
  

  
  

 
                 

Substitution returned: 

   
  

 
       

 

 
   

 

 
   

  

  
  

  
  

 
       

 

 
   

 

 
 

     

  
  

  
  

 
     

 

 
 

  

 
 
 

 
 
      

 
 

  
 

 
        

  

 
      

 

 
  

Q No. 25                     

                   

                           

           
 
            

 
    

  
 

 
       

 
             

 
      

  
 

 
 
      

 
 
  

 
   

 
      

 
 
  

 
   

 

 

Q No. 26             
 

    

                              

             
 
           

           
 
           

   
      

     
                       

In right triangle : 

     
 

 
 

By Pythagorean’s theorem  
we can find the Hyp. So 

      
 

    
 

 

Hence    
 

    
 

Q No. 27      
   

      
dx 

   
       

      
      

 

 
     

      
  

 

       

    

             
  

      
 

   
 

 
       

 

 
                 

  
 

 
       

 

 
        

Q No. 28                     dx 
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Completing square of 

   
 

 
  

 

 
 

        
 

 
      

 

 
 
 

  
 

 
 
 

 
 

 
 

    
 

 
 
 

 
 

  
 

 

 
 

    
 

 
 
 

 
 

  
 

 

  
 

    
 

 
 
 

 
 

  
 

     
 

 
 
 

  
 

 
 
 

 

Hence, 

  
 

 
          

 
  

        
 

  
 
  

 
 

 
     

 

 
 

 

  
 

 
 

 

 
      

 
      

  
 
 

 
 

  

  
 

 
          

 
  

        
 

  
 
    

 
 
              

 
 

 

  
              

 

  
 

 
          

 
  

        
 

    
                              

Q No. 29       
  

           
 

Let                         

Squaring and adding, we get, 

                      

                 

                  

Dividing , we get 

     

     
 

 

 
 

        
 

 
  

   
  

                   
 

  
 

 
 

  

         
 

  
 

 
            

 

  
 

 
                        

  
 

 
               

 

 
             

 

 
   

Q No. 30       
      

         
 

   

    
    

     
 

    

   

   
    

       
   

    
     

       
   

              

Q No. 31       
  

                
 

  
         

         
 

             

         
 

 
            

        
 

 
                 

         
 

 
                                 

         
 

So, 
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Q No. 32                      

Put                  
 

    
              

                                               

      
  

 
 

         

 
 

Q No. 33       
  

              
 

   
       

       
     

 

 
 

        

       
     

 

 
             

Q No. 34                    

Put                       

                 

Q No. 35                            

Put                                     

                                          

           
 

        

   
 

 
       

 
      

   
 

 
 
      

 
 
  

 
   

 

   
 

 
      

 
  

    
 

 
          

 
  

Q No. 36          
        

        
 

Put                                     

                                          

          
  

        

   
     

  
 

  

  
   

 

             

Q No. 37       
  

             
 

                       

   
       

        
 

Put                           

   
  

     
     

 

 
 

  

   
 
 

 

  
 

 
  

 

 
        

  
                     

 

 
     

 

 
  

Q No. 38       
 

  
             

                 
 

   
              

  

  
     

                             

Q No. 39                             

Put                     

              

  
  

   
 

    

   
 

  
     

   
 

         

   
 

Q No. 40      
      

            
   

                                           

   
    

      
   

  

    
  

 

 
 

   

    
 

  
 

 
         

  
 

 
              

 


