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Syllabus 

                                                       

                

Complex Numbers and Analytic Functions:                                               Weightage:-28% 

 Polar Form of Complex Numbers, 

 Powers and Roots, 

 Complex Variable – Differentiation : Differentiation, 

 Cauchy-Riemann equations, analytic functions, harmonic functions, finding harmonic conjugate 

 Elementary analytic functions (exponential, trigonometric, logarithm) and their properties  

 Conformal mappings,  

 Mobius transformations and their properties 

Complex Variable  Integration & Power Series:      Weightage:-20% 

 Contour integrals, Cauchy-Goursat theorem (without proof), Cauchy Integral formula (without proof), 

  Liouville’s theorem and Maximum-Modulus theorem (without proof) 

 Sequences, Series, Convergence Tests, Power Series, Functions Given by Power Series, Taylor and 

Maclaurin Series, Uniform Convergence                                                     

Residues & Laurent’s series        Weightage:-14% 

 Laurent’s series               

 Zeros of analytic functions, singularities,  

 Residues, Cauchy Residue theorem (without proof), Residue Integration Method, Residue Integration 

of  Real Integrals 

Partial differential equations:         Weightage:-14% 

 First order partial differential equations,  

 Solutions of first order linear and nonlinear PDEs, Charpit’s Method 

Homogeneous and nonhomogeneous linear PDE:       Weightage:-24% 

 Solution to homogeneous and nonhomogeneous linear partial differential equations second and higher 

order by complementary function and particular integral method.  

 Separation of variables method to simple problems in Cartesian coordinates, second-order linear 

equations and their classification,  

 Initial and boundary conditions,  

 Modeling and solution of the Heat,  

 Wave and Laplace equations. 
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DEPARTMENT OF GENERAL  
Action Plan For Students 

 Minimum     attendance is compulsory for  all the students for appearing in internal theory and 

practical exams  

 Students must inform respective faculties if they remain absent continuously for particular reason that 

means if students remain absent for medical reason he/she needs to submit medical report. 

 Every student must complete their assignment, tutorial, journal in given time. Students have to solve 

the examples from the previous question papers(which have been uploaded on college website) related 

to chapter and get it signed on same date.  It will be not signed if the students failed to complete it in 

the given time limits. 

 Grading system for tutorial, assignment, journal will be implemented for continuous evaluation of the 

students. 

 Chapter wise exam will be taken and it will be compulsory for all students. 

 Student must remain present with complete assignment, tutorial, journal and project on the scheduled 

date and time of internal submission. After scheduled time they will not be entertained  at any cost. 

 Queries related to subject will be solved during 10:30 am to 12:30 am every working Saturday. So 

students may remain present for queries 
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Tutorial 01 

Complex numbers, polar form & roots 

Formulas  

                                                    

        

                                                        , 

                                                  

                                          

                        

                                          

                                       

 
 

            (ii) If x<0,y>0;arg z=π-      
 

 
    

            (iii) If x<0,y<0;argz =      
 

 
               

 

 
  

            (iv) If x>0,y<0;arg z=       
 

 
  

 De’moivre’s  Theorem: For any real number 

                                         

 Distinct complex roots of a complex number                  are 

               
 

   
 

      
     

 
       

     

 
                  

 Euler’s formula:                 

 Logarithm of a Complex number:  
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Q-1a .                                

Q-1b.                                                                       
                             

Q-1c.                                   
   

   
  

Q- 2.                                     
 

     –   
   

Q-3.                                           
  

     
 . 

 

Q-4.                                                      
   

            
   

 . 

Q-5.          
 

       
 

                              

Q-6.                                                 

Q-7.                                   
 

   

Q-8.                                                                                                  

Q-9.     
     

                                   

Q-10.                                                   

 

Q-11.                                                      

 

Q-12.                                                              
 

 
        

 

   
   

Q-13.                          
 

 
 

  

 
   

   

                          

 

 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: ____________________  

 

Assignment 01 

1.                                                
        

 
          

 
                         

 
        

 
  

2.                                                                              
     . 

3.                                                             
 

                     

              
 

  
     

 

  
    

4.                                                                     
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Tutorial 02 

Analytic Function & Cauchy-Riemann Equation   

Formulas  

                                                        

                                

                             
  

  
 

 

 

  

  
   

 

 

  

  
  

  

  
  

                                             

 

Q-1.                  
 

   
                       

Q-2.              –                                  

                                                                               

Q-3.                                                     

Q-4.                                                                                 

         . 

Q-5.       
             

          
                                            

 

 
  

   

 
  

Q-6.                                                              
Q-7.                                                                                       
Q-8.                                                                                        . 
 
 
 

 

 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: ____________________  

Assignment II 
 

1.                                                  
2.                                                                               

             
3.                                                                          
4.                                                       
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Tutorial -03 
Power Series & Radius of convergence 

Formulas  

                                           
   
   

 
                 

                                                
    

                                                       
    

  
    

                                     

                                         

                                     

                                     

                                           
 
Q-1.                                                          

    

Q-2.                          
     

     
       

                        

Q-3.                                     
    

    
            

     

Q-4.                          
  

                           
    

Q-5.                           
  

  
    

                        

 

 

 

 

 

 

 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: __________________ 

 
Assignment III 

1.                                             
2.                            
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Tutorial 04 
Conformal mapping & Bilinear(Mobius) Transform  

Formulas  

                                     

                      

                   

                 

                          

             
 

 
 

                              

                                  
 

 
 

      

             
              

              
 

                           
    

    
               

 
    

    
 
     

     
 

    

    
 
     

     
 

 

Q-1.                                         
 

 
                            

 

 
  

Q-2.                                                                                       
Q-3.                                                               

 

   
  

Q-4.                                                             
                                        
Q-5.                                                                       
                                                                         
Q-6.                                                                                    
                
Q-7.                                                                          
                                                                     
Q-8.                                                                   

                           
 

 
  

 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: ____________________  

Assignment IV 
1.                                                                                       

         
2.                                                                               

                             

3.                              
    

     
. 
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Tutorial -05 
Complex integration   

Formulas                                        
 

 

                               
 

                
 

 
 

                                                                       
 

  

                           
    

    
            

                                      

Q-1.                                             
     

   
                           

   

Q-2.                  
 

                                                          

                                  
Q-3.                                                                   
Q-4.                                                                                                 

Q-5.          
    

   
 

 
 
                 

 

 
    

Q-6.            
 

   
 

 

        
                  

Q-7.          
  

    
 

 
                        

Q-8.           
         

     
  

 
                                                        

Q-9.         
 

    
  

 
                                                   

Q-10.          
 

           
                               

 
 

Q-11.          
 

            
                 

Q-11.          
  

         
 

                   
 

 
             

 

 
 

Q-12.                                                                               

      
     

        
                                      

 

 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: ____________________  

Assignment V 

1.           
   

        
                                                                     

2.                                                                                
            

3.           
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Tutorial 06 

Taylor series & Laurent Series 

Formulas  

 
 

   
       

    

 
 

   
            

    

                              
                  

   
    

         
 

   
 

      

      
 

               

Q-1.             
   

   
                                          

Q-2.       
 

          
                           

                                  

Q-3.                                                                          
 

       –       
 

                                                         

Q-4.            
 

          
                                                

Q-5.            
   

         
                                               

Q-6.            
 

      
                                                       

 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: ____________________ 

 

Assignment VI 

Q-1.             
 

      
                                        

Q-2.                                        
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Tutorial 07 

Singularity & Residue  

Formulas  

 

               
    

                  
   

      
 

   

          

                                                              

                                  

           
                       

                                              
           

                                         
 

      
       

      
      

Q-1.                                                                                             

                                                      
  

   
           

    

 
       

          

  
 

Q-2.                          
     

            
                                            

Q-3.                     
 

           
             

Q-4.                      
        

                
                       

Q-5.          
    

           

 

 
                                 

Q-6.         
     

       
                                    

Q-7.          
     

       

  

 
   

Q-8.                                    
  

       

  

 
. 

Q-9.          
  

       

  

 
. 

Q-10.          
  

            

 

  
  

 

 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: ____________________ 
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Tutorial 08 

Partial Differential Equations 

1. Find particular integral of                    . 

2. Find partial differential equation of i.           

ii.               iii.                   

iv.                                                                                   

                . 
3. Find Complete integral of                 . 

4. Determine complete integral of                .  

5. Determine complete integral  of      . 

6. Determine complete integral  of                    . 

 

 

 

 

 

 

 

 

 

 

 

 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: ____________________ 

 

Assignment  VIII 

     1. Find partial differential equation of i.              ) 

     ii.            

2. Determine complete integral  of         . 
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Tutorial 09 

Partial Differential Equations, Heat & Wave Equations 

Q-1. S                                                                                

Q-2.                                                                                      
                                                                                              
                                                               
Q-3.                                                                                    
                                     . 

Q-3.                                                                                              

                                                                  

 
                               

 
 

Remarks: _______________________________________________________________ 

Signature of Faculty: __________________               Date: ______________________ 

Grade: ____________________ 

Assignment IX 

Q-1.                                                                                       

                                          
  

 
      . 

Q-2.                                                                               
 

 

 

Reference Books: 
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5. S.Ponnusamy, Foundation of Complex analysis, Narosa publication, 1995. 
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Useful link:  
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linear-algebra-fall-2011/part-i/ 
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linear-algebra-fall-2011/part-ii/ 

 https://ocw.mit.edu/courses/mathematics/18-03sc-differential-equations-fall-2011/ 
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