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Q.1 a) Prove that, 

          i)                    =                                                   

          ii)                                                    (5 Marks)               

      b) A particle moves along the curve                      where      

  is  the time. Find the components of its velocity and acceleration at 

      in the direction                                   (5 Marks)  

                                                                           

Q.2 a) Find a unit vector normal to the surface                at the  

           point  (1,2,-1).                                                                                (5 Marks) 
  
      b) Find         and           at the point         given                      . 

                                                                                          (5 Marks) 

Q.3 a) Calculate              given                    .                              (5 Marks)

           
      b) If        , where   and   are scalar fields and   is a vector field, show 

           that                                                                      (5 Marks) 

 

Q.4 a) Show that the vector         is solenoidal.                          (5 Marks) 

      b) Find the value of     if the vector                                        

          has zero divergence. Find the curl of the above vector which has zero  

         divergence.                    (5 Marks) 

 

Q.5 a) Solve the equation                                             (5 Marks) 

      b) Solve       
  

  
                                    (5 Marks) 

Q.6 a) Solve  
   

     
  

  
                  .                (5 Marks) 

      b) Solve  
   

     
   

     
  

  
             .                (5 Marks) 

 



 

Q.7 a) Solve by the method of variation of parameters  
   

   
              .     (5 Marks) 

      b) Solve        

      
  

  
       .                 (5 Marks)     

Q.8 a) Solve by the method of undetermined coefficients: 

   
   

     
  

  
           .                   (5 Marks) 

      b) Solve          
   

         
  

  
                  .        (5 Marks) 

Q.9 a) Solve         
  

  
         .                  (6 Marks) 

      b) Solve  
   

     
   

     
  

  
     .          (4 Marks) 
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